
 

AGENDA | REGULAR TOWN COUNCIL MEETING 
April 27, 2021 at 6:00 PM 

Council Chambers - Apex Town Hall, 73 Hunter Street 

Town Council and Administration 

Mayor: Jacques K. Gilbert  |  Mayor Pro Tem: Nicole L. Dozier 
Council Members: Brett D. Gantt; Audra M. Killingsworth; Cheryl F. Stallings; Terry Mahaffey 

Interim Town Manager: Ralph Clark |  Assistant Town Managers: Shawn Purvis and Marty Stone 
Town Clerk: Donna B. Hosch, MMC  |  Town Attorney: Laurie L. Hohe 

COMMENCEMENT 

Call to Order | Invocation | Pledge of Allegiance 

PRESENTATIONS 

PR1 Allyson Coltrane, Long Range Transit Planner II 

Staff will present informational updates on transit plans and services related to the Town; 

including information on GoApex Route 1, regional transit services, and Wake Transit updates. 

PR2 Christine Hilt, President (CLH design, p.a.) and Alice Reese, Project Manager (CLH design, 

p.a.) 

Presentation by CLH design, p.a. in regards to the proposed columbarium wall at the Apex 

Town Cemetery.  

PR3 Tom Colwell, Chairperson 

Presentation by Tom Colwell in regards to the Apex Sculpture Walk.    

PR4 Jacques K. Gilbert, Mayor 

Presentation of the 52nd Annual Professional Municipal Clerks Week Proclamation  

PR5 Mayor Jacques K. Gilbert 

Presentation of the Proclamation declaring April 30, 2021 as Arbor Day in the Town of Apex 

CONSENT AGENDA 

All Consent Agenda items are considered routine, to be enacted by one motion with the adoption of the Consent Agenda,  
and without discussion. If a Council Member requests discussion of an item, the item may be removed from the 

 Consent Agenda and considered separately. The Mayor will present the Consent Agenda 
 to be set prior to taking action on the following items: 

CN1 Donna Hosch, Town Clerk 

Motion to approve the Apex Tax Report dated 03/03/2021 
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CN2 Russell Dalton, Senior Transportation Engineer 

Motion to approve Supplement to Interlocal Agreement with Town of Cary authorizing an 

additional $617,413.50 reimbursement from Town of Cary toward construction of Lake Pine 

Drive Improvements, U-5537. 

CN3 Amanda Bunce, Current Planning Manager 

Motion to approve the Statement of the Apex Town Council pursuant to G.S. 160D-605(a) 

addressing action on the Unified Development Ordinance (UDO) Amendment of April 13, 

2021. 

CN4 Shannon Cox, Long Range Planning Manager 

Possible motion to approve, and to authorize the Interim Town Manager to sign and execute, 

the municipal agreement for NCDOT Administered – Transit-Oriented Development Planning. 

CN5 Dianne Khin, Director of Planning and Community Development 

Motion to adopt a resolution Directing the Town Clerk to Investigate Petition Received, to 

accept the Certificate of Sufficiency by the Town Clerk and to adopt a Resolution Setting Date 

of Public Hearing for May 11, 2021 on the Question of Annexation – Apex Town Council’s intent 

to annex HARP-BARR, LLC,  Memphis & Maddox, LLC, Sweet Willie, LLC, William Douglas and 

Jean S. Poe, Daryl and Jeanne Poe properties containing 157.234 acres located at 6401 Apex 

Barbecue Road and 1216 & 1330 South Salem Street, Annexation #706 into the Town’s 

corporate limits. 

CN6 Dianne Khin, Planning and Community Development Director 

Possible motion to approve update to the Historical Marker Program application to allow 1” 

letters. 

CN7 Brian Meyer, Deputy Town Attorney; Mitchell McKinney, Deputy Police Chief 

Motion to approve a Resolution adopting an Involuntary Commitment Custody and 

Transportation Agreement. 

CN8 Colleen Merays, Downtown & Small Business Development Coordinator 

Motion to amend the approved date of (Sunday, July 4, 2021) for the Annual 4th of July 

Celebration to (Saturday, July 3, 2021). 

CN9 Shawn Purvis, Assistant Town Manager 

Motion to approve Pipeline Accommodation Agreement with Colonial Pipeline Company and 

authorize the Town Manager to execute the same and to approve Budget Amendment #19 for 

the agreement 

CN10 Jose Martinez, Public Works Director; Shawn Purvis, Assistant Town Manager 
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Motion to approve closing of sidewalks as identified on the pedestrian safety plan for Highline 

Building and to temporarily mark three spaces on the west side of Salem St. as a loading zone 

of 8 am – 5 pm, Mon. – Fri. until the loading zone can reopen on Saunders St. 

REGULAR MEETING AGENDA 

Mayor Gilbert will call for additional Agenda items from Council or Staff and set the  
Regular Meeting Agenda prior to Council actions. 

PUBLIC FORUM 

Public Forum allows the public an opportunity to address the Town Council.  The speaker is requested not to address items 
that appear as Public Hearings scheduled on the Regular Agenda.  The Mayor will recognize those who would like to speak at the  

appropriate time.  Large groups are asked to select a representative to speak for the entire group. 
Comments must be limited to 3 minutes to allow others the opportunity to speak. 

PUBLIC HEARINGS 

PH1 Allyson Coltrane, Long Range Transit Planner II 

Public hearing and possible motion regarding proposed amendments to the Transit Plan map 

related to GoApex Route 1. 

PH2 Shelly Mayo, Planner II 

Quasi-Judicial Public Hearing and possible motion regarding a Major Site Plan for Felton 

Grove High School located at 8550 Stephenson Road. This item was continued from the April 

13, 2021 meeting. 

PH3 Sarah Van Every, Senior Planner 

Public Hearing and possible motion to approve Rezoning Application #21CZ08 Cash 

Corporate Center Amendment. The applicants, Town of Apex and Jack 1, LLC., seek to rezone 

approximately 121.30 acres located at 0 Pristine Water Drive, 2100 Production Drive, 0 and 

1201 Burma Drive (PINs 0751138504, 0751244221, 0751143089, and a portion of former PIN 

0751136687) from Light Industrial-Conditional Zoning (LI-CZ #18CZ19) to Light Industrial-

Conditional Zoning (PUD-CZ). 

PH4 Vance Holloman, Finance Director 

Public hearing concerning the validity and advisability of issuing up to $42 million of General 

Obligation Street and Sidewalk Improvement Bonds and a possible motion to adopt and 

publish the bond order introduced at the April 13th Council meeting.       

OLD BUSINESS 
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UNFINISHED BUSINESS 

UB1 Liz Loftin, Senior Planner 

Public hearing and possible motion to adopt an Ordinance on the Question of Annexation – 

Apex Town Council’s intent to annex Edwin A. Goodwin, Testamentary Trust/Judy G. Hackney, 

Trustee (Hackney Tracts) property containing 2.867 acres located at 2600 Olive Chapel Road, 

Annexation #701 into the Town’s corporate limits. 

UB2 Liz Loftin, Senior Planner 

Possible motion to approve Rezoning Application #20CZ14 Hackney PUD and Ordinance. The 

applicant, Brendie Vega, WithersRavenel, seeks to rezone approximately 73.64 acres located 

at 0, 2500, and 2600 Olive Chapel Road (PINs 0721492629, 0722406699, & 0722411102) from 

Rural Residential (RR) and Wake County R-80W to Planned Unit Development-Conditional 

Zoning (PUD-CZ). This item was continued from the March 25, 2021 meeting.  

UB3 Vance Holloman, Finance Director 

Motion to approve a Resolution providing for the Sale and Issuance of a $5,000,000 Town of 

Apex, North Carolina General Obligation Street and Sidewalk Improvement Bond, Series 2021.  

The resolution also authorizes the execution and delivery of a Bond Purchase Agreement with 

Pinnacle Bank.  

UB4 Vance Holloman, Finance Director 

Motion to approve proposed guidelines for the Town’s Customer Assistance Program, 

approve an agreement with Western Wake Crisis Ministries to assist the Town in determining 

eligibility of customers to participate in the program and authorize staff to execute that 

agreement. Also to approve Budget Ordinance Amendment No. 18 which appropriates funds 

to provide assistance to eligible customers and pay associated administrative cost. 

NEW BUSINESS 

NB1 Dianne Khin, Director of Planning and Community Development 

Possible motion to approve Tree Planting Grant Program. The Tree Planting Grant Program is 

designed to provide incentive funds to tenants and property owners to install trees on 

residential private properties within Apex’s corporate limits. The grant can provide up to 100% 

of the cost of the tree purchase and installation, up to a maximum of $750 per property.   

NB2 Colleen Merays, Downtown & Small Business Development Coordinator 

Possible motion to approve the Special Event Permit requests and Town Co-Sponsorship 

requests for 2021. 

NB3 Shawn Purvis, Assistant Town Manager  
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Possible motion to approve a Road and Utility Infrastructure Reimbursement Agreement with 

BIN – APEX LLC and to authorize the Town Manager to execute the same 

UPDATES BY TOWN MANAGER 

TM1 Ralph Clark, Interim Town Manager 

Updates on Town operations by Interim Town Manager Ralph Clark 

CLOSED SESSION 

WORK SESSION 

ADJOURNMENT 
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 | Agenda Item | cover sheet 

 for consideration by the Apex Town Council 

 

 Item Type: PRESENTATION 

 Meeting Date: April 27, 2021 

Item Details 

Presenter(s): Allyson Coltrane, Long Range Transit Planner II 

Department(s): Planning and Community Development 

Requested Motion 

Staff will present informational updates on transit plans and services related to the Town; including 

information on GoApex Route 1, regional transit services, and Wake Transit updates. 

Approval Recommended? 

Not Applicable 

Item Details 

Not Applicable 

 

 

Attachments 

 Not Applicable 
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 for consideration by the Apex Town Council 

 

 Item Type: PRESENTATION 

 Meeting Date: April 27,2021 

Item Details 

Presenter(s): Christine Hilt, President (CLH design, p.a.) and Alice Reese, Project Manager (CLH 

design, p.a.) 

Department(s): Public Works & Transportation 

Requested Motion 

Presentation by CLH design, p.a. in regards to the proposed columbarium wall at the Apex Town Cemetery.  

Approval Recommended? 

N/A 

Item Details 

The Town of Apex’s maintained cemetery is currently out of plots to sell to the public.  The only plots that 

can be sold are the ones that citizens sell back to the town and there is a waiting list for these plots. 

 

The Town has been working on the design of a columbarium wall that is proposed to be constructed in two 

phases.  The first phase will include parking improvements plus 780 niches for sale.  The columbarium was 

designed to be an amenity which serves as a gateway into the cemetery while being designed to fit within 

the existing footprint.   

 

Attachments 

 Presentation (will be copied into folder once delivered by CLH) 
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Apex Cemetery Columbarium Project 
Master Plan and Phase I
April 13, 2021

Presented by
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Columbarium Buildout

Town of Apex Columbarium Project

Presented by
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Town of Apex Columbarium Project

Presented by

Columbarium 
Phase One

Universal design

Gateway entrance to Cemetery 

780 niche capacity

Parking lot upgrades
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Phase One Views

Presented by

Town of Apex Columbarium Project
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Town of Apex Columbarium Project

Presented by

Columbarium
Color Option A

Georgian Red Brick Dark Granite Niche Covers Ember Plank Style Paver
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Town of Apex Columbarium Project

Presented by

Columbarium
Color Option B

Asheville Brown Brick Light Granite Niche Covers Grey Plank Style Paver
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Town of Apex Columbarium Project

Columbarium
Phase One 
Cost Estimate
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Town of Apex Columbarium Project

Columbarium
Phase One 
Fund Raising

Average price of area columbarium niches: $ 4,250/niche*
Low end cost of area columbarium niches: $ 2,200/niche*

Recommended price per niche to pay for Apex Columbarium design and construction costs: $ 1,400/780 total Phase One niches
• Covers the cost to build Phase One
• Covers about 50-60% of the cost for building Phase Two of the columbarium**
• Phase Two should be fully paid for at approximately 60% occupancy of total Columbarium (Phase One + Phase Two)

*25% larger niche size than Apex Columbarium
** Assumes Phase Two costs range from $400,000 - $500,000 
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 for consideration by the Apex Town Council 

 

 Item Type: PRESENTATION 

 Meeting Date: April 27,2021 

Item Details 

Presenter(s): Tom Colwell, Chairperson 

Department(s): Public Art Committee 

Requested Motion 

Presentation by Tom Colwell in regards to the Apex Sculpture Walk.    

Approval Recommended? 

N/A 

Item Details 

Overview of the 9 sculptures being placed in locations around town including the Town Campus, Hunter 

Street Park and the historic downtown area.   

 

Attachments 

 N/A 
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 for consideration by the Apex Town Council 

 

 Item Type: PRESENTATION 

 Meeting Date: April 27, 2021 

Item Details 

Presenter(s): Jacques K. Gilbert, Mayor 

Department(s): Governing Body  

Requested Motion 

Presentation of the 52nd Annual Professional Municipal Clerks Week Proclamation  

Approval Recommended? 

N/A 

Item Details 

N/A 

 

Attachments 

 Proclamation  
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Proclamation 
Town of Apex, North Carolina 

 
 

 
 
 

from the Office of the Mayor 

52nd ANNUAL PROFESSIONAL MUNICIPAL CLERKS WEEK  

 

WHEREAS, the office of the municipal clerk, a time honored and vital part of 

local government, exists throughout the world; and 

WHEREAS, the office of the municipal clerk is the oldest among public servants; 

and 

WHEREAS, the office of the municipal clerk provides the professional link 

between the citizens, the local governing bodies, and agencies of 

government at other levels; and 

WHEREAS, municipal clerks have pledged to be ever mindful of their neutrality 

and impartiality, rendering equal service to all; and 

WHEREAS, the municipal clerk serves as the information center on functions of 

local government and community; and 

WHEREAS, municipal clerks continually strive to improve administration of the 

affairs of the Office of the Town Clerk through participation in education 

programs, seminars, workshops, and the annual meetings of their state, 

municipal, and international professional organizations; and 

WHEREAS, it is fitting that we recognize the accomplishments of the office of 

the municipal clerk.  

NOW, THEREFORE, I, Jacques K. Gilbert, Mayor of the Town of Apex do 

recognize the week of May 2 through May 8, 2021, as Professional 

Municipal Clerks Week, and further extend appreciation to our Town Clerk, 

Donna B. Hosch, MMC, and Deputy Town Clerk Jontesca Silver, CMC, and 

to all Municipal Clerks for the vital services they perform and their exemplary 

dedication to the communities they represent.  

 

IN WITNESS THEREOF, I have hereunto set my hand  

and caused the Seal of the Town of Apex, North Carolina 

to be affixed this the 27th day of April 2021 

  

 

_____________________________________________________ 

                 Jacques K. Gilbert, Mayor 
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 for consideration by the Apex Town Council 

 

 Item Type: PRESENTATION 

 Meeting Date: April 27,2021 

Item Details 

Presenter(s): Mayor Jacques K. Gilbert 

Department(s): Governing Body 

Requested Motion 

Presentation of the Proclamation declaring April 30, 2021 as Arbor Day in the Town of Apex 

Approval Recommended? 

N/A 

Item Details 

N/A 

 

 

Attachments 

 Proclamation 
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Proclamation 
Town of Apex, North Carolina 

 
 

 
 
 

from the Office of the Mayor 

ARBOR DAY IN THE TOWN OF APEX 

 

WHEREAS, in 1872, J. Sterling Morton proposed to the Nebraska Board of 

Agriculture that a special day be set aside for the planting of trees; and 

 

WHEREAS, this holiday called Arbor Day was first observed with the planting of 

more than a million trees; and 

 

WHEREAS, Arbor Day is now observed throughout the nation and the world; 

and 

 

WHEREAS, trees can reduce the erosion of our precious topsoil by wind and 

water, cut heating and cooling costs, moderate the temperature, clean the 

air, produce life-giving oxygen, and provide habitat for wildlife; and 

 

WHEREAS, trees in our town increase property values, enhance the economic 

vitality of business areas, and beautify our community; and 

 

WHEREAS, the Apex Town Council and the Tree Citizen Advisory Panel (Tree 

CAP) will commemorate Arbor Day by planting six trees, one for each year 

designated as a Tree City USA, at Clairmont Park on April 30, 2021. 

 

NOW, THEREFORE, I, Jacques K. Gilbert, Mayor of the Town of Apex, do hereby 

proclaim April 30, 2021 as Arbor Day in the Town of Apex, and urge all 

citizens to celebrate our Arbor Day and to support efforts to protect our 

trees and woodlands.  

 

IN WITNESS THEREOF, I have hereunto set my hand  

and caused the Seal of the Town of Apex, North Carolina 

to be affixed this the 27th day of April 2021. 

  

 

_____________________________________________________ 

                 Jacques K. Gilbert, Mayor 
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 for consideration by the Apex Town Council 

 

 Item Type: CONSENT AGENDA 

 Meeting Date: April 27, 2021 

Item Details 

Presenter(s): Donna Hosch, Town Clerk 

Department(s): Office of the Town Clerk 

Requested Motion 

Motion to approve the Apex Tax Report dated 03/03/2021 

Approval Recommended? 

Yes 

Item Details 

At its regular meeting held on April 5, 2021, the Wake County Board of Commissioners approved the Apex 

Tax Report dated 03/03/2021. 

 

Attachments 

 Tax Report 
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 for consideration by the Apex Town Council 

 

 Item Type: CONSENT AGENDA 

 Meeting Date: April 27,2021 

Item Details 

Presenter(s): Russell Dalton, Senior Transportation Engineer 

Department(s): Public Works and Transportation 

Requested Motion 

Motion to approve Supplement to Interlocal Agreement with Town of Cary authorizing an additional 

$617,413.50 reimbursement from Town of Cary toward construction of Lake Pine Drive Improvements, U-

5537. 

Approval Recommended? 

Yes 

Item Details 

Town of Cary has committed to providing an additional reimbursement of $617,413.50 toward construction 

of Lake Pine Drive Improvements according to the attached Supplement to Interlocal Agreement.  Town of 

Apex previously requested and received additional federal funds allowing reimbursement of up to 50% of 

the construction funding shortfall for the project.  The Supplement to Interlocal Agreement would provide 

an additional 25% reimbursement of the total shortfall, matching Apex’s share of the construction funding 

shortfall.  Apex has already awarded the construction contract and the contractor is scheduled to start this 

month when utility conflicts are resolved. 

 

Town Council appropriated the additional funding for the project from Fund Balance on 2/9/21. The Town 

of Cary’s reimbursement will go back to Fund Balance. 

 

Attachments 

 Supplement to Interlocal Agreement, Lake Pine Drive Improvements 
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 for consideration by the Apex Town Council 

 

 Item Type: CONSENT AGENDA 

 Meeting Date: April 27, 2021 

Item Details 

Presenter(s): Amanda Bunce, Current Planning Manager 

Department(s): Planning and Community Development 

Requested Motion 

Motion to approve the Statement of the Apex Town Council pursuant to G.S. 160D-605(a) addressing action 

on the Unified Development Ordinance (UDO) Amendment of April 13, 2021. 

Approval Recommended? 

The Planning and Community Development Department recommends approval. 

Item Details 

 

Attachments 

 Statement of Town Council 
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STATEMENT OF THE APEX TOWN COUNCIL PURSUANT TO G.S. 160D-605(a) ADDRESSING ACTION ON 
THE UNIFIED DEVELOPMENT ORDINANCE (UDO) AMENDMENT OF APRIL 13, 2021 
 

 Pursuant to G.S. §160D-601 and Sec. 2.2.11.E of the Unified Development Ordinance, the Planning 
and Community Development Director for the Town of Apex, Dianne Khin, caused proper notice to be 
given (by publication and posting), of a public hearing on UDO Amendments before the Town Council on 
the 23rd day of March 2021. 
 

 The Apex Town Council held a public hearing on the 13th day of April 2021. Amanda Bunce, Current 
Planning Manager, presented the Planning Board's vote to recommend approval by a vote of 6-0 at the 
public hearing. 
 

 All persons who desired to present information relevant to the UDO Amendments and who were 
residents of Apex or its extraterritorial jurisdiction were allowed to present evidence at the public hearing 
before the Apex Town Council. No one who wanted to speak was turned away. 
 

 The Town Council on the 13th day of April 2021 by a vote of 4 to 0 approved the Ordinance for 
UDO Amendments.  
 

The Apex Town Council finds from information and testimony provided at the public hearing that 
the approval of the various UDO Amendments of April 13, 2021 is consistent with the Advance Apex: The 
2045 Plan and reasonable and in the public interest for the following reason(s): 

 

1. The amendment to UDO Sec. 4.2.2 Use Table adds the use “Medical or dental laboratory” as 
a permitted use in the Downtown Business (B2) in non-storefront locations and the Planned 
Commercial (PC) zoning districts in order to provide more flexibility in where such use may 
locate. The amendments to UDO Sec. 4.4.5.D Supplemental Standards, Office and Research 
clarify that the use “Medical or dental laboratory” is permitted as an accessory use in all 
zoning districts and states that it is allowed as a primary use in the Downtown Business (B2) 
subject to certain supplemental standards that address safety of chemicals stored on site and 
ensure that there is adequate separation between the same use. 

2. The amendment to UDO Sec. 8.2.7.B Fence/Wall Height corrects a typographical error in a 
reference to another section in the UDO. 

 

 
______________________________________ 
Jacques K. Gilbert 
Mayor 

ATTEST: 

 
 
___________________________________ 
Donna B. Hosch, MMC, NCCMC 
Town Clerk 

 
_________________________ 
Date 
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 for consideration by the Apex Town Council 

 

 Item Type: CONSENT AGENDA 

 Meeting Date: April 27, 2021 

Item Details 

Presenter(s): Shannon Cox, Long Range Planning Manager 

Department(s): Planning and Community Development 

Requested Motion 

Possible motion to approve, and to authorize the Interim Town Manager to sign and execute, the municipal 

agreement for NCDOT Administered – Transit-Oriented Development Planning. 

Approval Recommended? 

Yes – Planning and Community Development staff recommend approval.  

Former Town Manager, Drew Havens, previously recommended approval through a commitment letter 

required as part of the NCDOT grant application. 

Item Details 

The North Carolina Department of Transportation’s Integrated Mobility Division has been awarded a 

Federal Transit Administration Grant of up to a maximum award of $900,000 for the 2020 Pilot Program for 

Transit-Oriented Development (TOD) along the S-line corridor. The grant requires matching municipal 

funds to augment federal funds. The agreement stipulates that the Town of Apex will provide $40,000 in 

matching funds to participate in the TOD Plan for the S-Line corridor. The Town of Apex is among several 

other municipalities along the S-Line corridor that intend to participate in the plan, including the City of 

Sanford, the City of Raleigh, the Town of Wake Forest and others. The Project will complete TOD planning 

activities near potential passenger rail station areas along the S-Line corridor. The study will seek to 

encourage TOD, leverage public investment in commuter and passenger rail, augment safety and 

economic development efforts and maximize opportunities for value capture. The plan is anticipated to be 

completed over a 2-year period. 

Attachments 

 Municipal Agreement for NCDOT Administered – Transit-Oriented Development Planning 
 Letter of Commitment from Drew Havens, former Town Manager 
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Agreement ID # 9732 1 

NORTH CAROLINA NCDOT ADMINISTERED – TRANSIT-ORIENTED 
DEVELOPMENT PLANNING   

WAKE COUNTY  

 DATE: 4/9/2021 
 

NORTH CAROLINA DEPARTMENT OF 
TRANSPORTATION 

 

   

AND WBS Elements: 49619.1.1.6 

   

TOWN OF APEX   

THIS MUNICIPAL AGREEMENT is made and entered into on the last date executed below, by and 

between the North Carolina Department of Transportation, an agency of the State of North Carolina, 

hereinafter referred to as the “Department” and the Town of Apex, hereinafter referred to as the 

“Municipality”. 

W I T N E S S E T H: 

WHEREAS, the Department’s Integrated Mobility Division (IMD) has been awarded a Federal Transit 

Administration (FTA) Grant up to a maximum award amount of $900,000 for the 2020 Pilot Program 

for Transit-Oriented Development (TOD) along the S-line corridor; and 

WHEREAS, the Department has allocated state matching funds to augment the federal funds 

available for these activities; and  

WHEREAS, the Department has coordinated with participating municipalities to leverage funding; 

and, 

WHEREAS, the Municipality has agreed to participate in the cost of the project as hereinafter set out; 

and  

WHEREAS, this Agreement is made under the authority granted to the Department by the North 

Carolina General Assembly including, but not limited to, the following applicable legislation: General 

Statutes of North Carolina (NCGS) Section 136-66.1, Section 136-71.6, Section 160A-296 and 297, 

Section 136-18, Section 136-41.3 and Section 20-169, to participate in the planning, construction 

and/or implementation of the Project approved by the Board of Transportation; 

NOW, THEREFORE, the parties hereto, each in consideration of the promises and undertakings of 

the other as herein provided, do hereby covenant and agree, each with the other, as follows: 
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Agreement ID # 9732 2 

SCOPE OF THE PROJECT 

1. The Project consists of a planning study that will complete transit-oriented development (TOD) 

planning activities near potential passenger rail station areas along the S-Line corridor. The study 

will seek to encourage TOD, leverage public investment in commuter and passenger rail, 

augment safety/economic development efforts of the USDOT ROUTES initiative and maximize 

opportunities for value capture. 

 

RESPONSIBILITIES 

2. The Department will 

• Procure a consultant to develop the study and administer the contract and associated 

funding. 

• Convene stakeholders to address challenges of coordination, building consensus and 

forming a shared corridor vision among multiple jurisdictions.  

• Establish a Project governance committee to assist with development of scope, 

consultant information gathering activities and review of deliverables. 

3. The Municipality shall 

• Have a formal role on the Project governance committee. 

• Actively participate in critical study decisions, help to build corridor consensus and 

provide review of deliverables. 

• Participate in funding per Provision #8. 

 

PROJECT DOCUMENTS / DELIVERABLES  

4. The Department anticipates the following Project Deliverables.  Said list may be amended at the 

request of the Project governance committee: 

• Project Management Plan 

• Community Engagement 

• Information Gathering and Review of Existing Conditions 

• Corridor-Wide Market Study 

• Vision Summary 

• Implementation Plan 
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Agreement ID # 9732 3 

• Comprehensive TOD Plan 

 

5. All documents, including digital files, will become the property of the Department.  Any and all 

original graphics, technical drawings, photographs, maps, GIS files, and promotional items 

produced for the plan or for any public meetings shall be available for use by the Department in 

other publications, on the IMD website and for display purposes.  The Department shall be 

credited for its participation in all documents, publicity, announcements, and materials prepared 

for/by the municipality for public meetings. 

6. The Municipality shall receive digital files and hard copies of the approved Study.  The 

Municipality shall be responsible for the distribution of the final documents to the appropriate local 

agencies and interested parties. 

 

TIME FRAMES 

7. The Department anticipates project completion within two years of agreement execution.  The 

period of performance for the FTA funds extends to March 2025.  It is important that the 

Municipality provide necessary support and responses to the Department in a timely manner.  

Any delays on the part of the Municipality may affect the ability of the Department to provide 

financial support for the Project. 

 

FUNDING 

8. The estimated cost of the Project is $1,505,000.  The Municipality shall participate in a maximum  

amount of $40,000.  The Municipality shall submit a check for $40,000 to the Department upon 

partial execution of this Agreement. Upon completion of the Project, if actual costs exceed 

$1,505,000, the Department will be responsible for the overrun. If the actual cost of Project is less 

than the estimated cost, then the Department will return any overpayment to the Municipality.  

ADDITIONAL PROVISIONS  

9. The Department shall not be liable and shall be held harmless from any and all claims that might 

arise on account of the Municipality negligence and/or responsibilities under the terms of this 

agreement and/or project. 

10. All terms and conditions of this Agreement are dependent upon, and, subject to the allocation of 

funds for the purpose set forth in the Agreement and the Agreement shall automatically terminate 

if funds cease to be available. 
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Agreement ID # 9732 4 

11. If the other party to this agreement is a Municipality and fails for any reason to reimburse the 

Department in accordance with the provisions for payment hereinabove provided, NCGS 136-

41.3 authorizes the Department to withhold so much of the Municipality’s share of funds allocated 

to Municipality by NCGS 136-41.1, until such time as the Department has received payment in 

full. 

12. This Agreement contains the entire agreement between the parties and there are no 

understandings or agreements, verbal or otherwise, regarding this Agreement except as 

expressly set forth herein. 

13. The parties hereby acknowledge that the individual executing the Agreement on their behalf is 

authorized to execute this Agreement on their behalf and to bind the respective entities to the 

terms contained herein and that he has read this Agreement, conferred with his attorney, and fully 

understands its contents. 

14. The other party to this Agreement shall comply with Title VI of the Civil Rights Act of 1964 (Title 

49 CFR, Subtitle A, Part 21) and related nondiscrimination authorities.  Title VI and related 

authorities prohibit discrimination on the basis of race, color, national origin, disability, gender, 

and age in all programs or activities of any recipient of Federal assistance. 

15. A copy or facsimile copy of the signature of any party shall be deemed an original with each fully 

executed copy of the Agreement as binding as an original, and the parties agree that this 

Agreement can be executed in counterparts, as duplicate originals, with facsimile signatures 

sufficient to evidence an agreement to be bound by the terms of the Agreement. 

16. By Executive Order 24, issued by Governor Perdue, and N.C. G.S.§ 133-32, it is unlawful for any 

vendor or contractor ( i.e. architect, bidder, contractor, construction manager, design professional, 

engineer, landlord, offeror, seller, subcontractor, supplier, or vendor), to make gifts or to give 

favors to any State employee of the Governor’s Cabinet Agencies (i.e., Administration, 

Commerce, Correction, Crime Control and Public Safety, Cultural Resources, Environment and 

Natural Resources, Health and Human Services, Juvenile Justice and Delinquency Prevention, 

Revenue, Transportation, and the Office of the Governor). 

IT IS UNDERSTOOD AND AGREED upon that the approval of the Project by the Department is 

subject to the conditions of this Agreement.   
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Agreement ID # 9732 5 

IN WITNESS WHEREOF, this Agreement has been executed, in duplicate, the day and year 

heretofore set out, on the part of the Department and the Municipality by authority duly given. 

ATTEST: Town of Apex 

BY: ______________________________ BY:   ____________________________________ 

TITLE:  ______________________________  TITLE:  __________________________________ 

 DATE:  __________________________________ 

N.C.G.S. § 133-32 and Executive Order 24 prohibit the offer to, or acceptance by, any State 

Employee of any gift from anyone with a contract with the State, or from any person seeking to do 

business with the State.  By execution of any response in this procurement, you attest, for your entire 

organization and its employees or agents, that you are not aware that any such gift has been offered, 

accepted, or promised by any employees of your organization. 

  This Agreement has been pre-audited in the manner 
required by the Local Government Budget and 
Fiscal Control Act. 

  _________________________________________ 
   (FINANCE OFFICER) 

(SEAL) Federal Tax Identification Number 

 _________________________________________ 

   Remittance Address: 

 Town of Apex 

  _________________________________________ 

  _________________________________________ 

  DEPARTMENT OF TRANSPORTATION 

  BY: _____________________________________ 

 (DEPUTY SECRETARY FOR MULTIMODAL 

TRANSPORTATION) 

 DATE: ___________________________________ 

PRESENTED TO BOARD OF TRANSPORTATION ITEM O:  ______________________________ 
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ADMINISTRATION DEPARTMENT 

 

TOWN OF APEX  
The Peak of Good Living 

PO Box 250 Apex, NC 27502  |  (919) 249-3426  |  www.apexnc.org 

 

 

October 20, 2020 
 
The Honorable K. Jane Williams 
Acting Administrator 
Federal Transit Administration 
1200 New Jersey Avenue, SE 
Washington, DC 20590 
 
Dear Acting Administrator Williams: 
  
The Town of Apex is writing in support of the S-Line Passenger Rail TOD Planning application 
for the Federal Transit Administration’s fiscal year 2020 Pilot Program for Transit-Oriented 
Development (TOD) Planning grant program. 
 
A comprehensive effort to facilitate TOD planning along the S-Line rail corridor in North Carolina 
will help communities integrate land use, economic development, and transportation 
connectivity as new passenger rail services develop. The portion of the S-Line from Sanford to 
Ridgway, NC will strengthen connections between Lee, Wake, Vance and Warren Counties, urban 
economic centers and the Northeast Corridor. It also builds on the recently awarded Consolidated 
Rail Infrastructure and Safety Improvements (CRISI) grant from the Federal Railroad 
Administration (FRA) to acquire the S-Line corridor.  
 
TOD planning will enhance economic development, maximize ridership, improve multimodal 
connectivity, and increase access to opportunities and services for our residents.  NCDOT has 
worked closely with our community to understand the potential benefits and impacts that 
passenger rail service will have.  We appreciate the partnership we have with NCDOT on this 
project and fully support their efforts to seek TOD planning funds through this grant opportunity.  
Furthermore, given the tremendous benefits anticipated for our community, we are happy to 
commit $40,000 in local funding to support this application.  
  
The value of proactive planning cannot be understated given the regional and transformative 
nature of the S-Line project.  This is a wonderful opportunity to identify and plan for 
infrastructure needs and foster long-term economic impact for the rural and urban areas of North 
Carolina which the S-Line will serve.  
 
Thank you for your consideration of this project. 
 
Sincerely, 

 
Drew Havens 
Town Manager  
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 | Agenda Item | cover sheet 

 for consideration by the Apex Town Council 

 

 Item Type: CONSENT AGENDA 

 Meeting Date: April 27, 2021 

Item Details 

Presenter(s): Dianne Khin, Director of Planning and Community Development 

Department(s): Planning and Community Development 

Requested Motion 

Motion to adopt a resolution Directing the Town Clerk to Investigate Petition Received, to accept the 

Certificate of Sufficiency by the Town Clerk and to adopt a Resolution Setting Date of Public Hearing for May 

11, 2021 on the Question of Annexation – Apex Town Council’s intent to annex HARP-BARR, LLC,  Memphis 

& Maddox, LLC, Sweet Willie, LLC, William Douglas and Jean S. Poe, Daryl and Jeanne Poe properties 

containing 157.234 acres located at 6401 Apex Barbecue Road and 1216 & 1330 South Salem Street, 

Annexation #706 into the Town’s corporate limits. 

Approval Recommended? 

Yes, by the Planning and Community Development Department. 

Item Details 

The Town Clerk certifies to the investigation of said annexation. Adoption of the Resolution authorizes the 

Town Clerk to advertise said public hearing by electronic means and on the Town of Apex’s website. 

 

 

Attachments 

 Annexation Petition 
 Legal Description 

 Vicinity Map 
 Resolution Directing the Town Clerk to Investigate Petition 

 Certificate of Sufficiency by the Town Clerk 
 Resolution Setting Date of Public Hearing 
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RESOLUTION DIRECTING THE TOWN CLERK 
TO INVESTIGATE PETITION RECEIVED UNDER G.S.§ 160A-31 

 
Annexation Petition# 706  

HARP-BARR, LLC, Memphis & Maddox, LLC, Sweet Willie, LLC, William Douglas and 
Jean S. Poe, and Daryl and Jeanne Poe (6401 Apex Barbecue Road, 1216 South 

Salem Street, and 1330 South Salem Street) 
 
 

   WHEREAS, G.S. §160-A 31 provides that the sufficiency of the petition shall 
be investigated by the Town Clerk before further annexation proceedings may 
take place; and 
 
  WHEREAS, the Town Council of the Town of Apex deems it advisable to 
proceed in response to this request for annexation; 
 
   NOW, THEREFORE, BE IT RESOLVED by the Town Council of the Town of 
Apex, that the Town Clerk is hereby directed to investigate the sufficiency of the 
above-described petition and to certify to the Town Council the result of her 
investigation. 
 
This the 27th day of April 2021. 
 
 
 

______________________________________ 
Jacques K. Gilbert 
Mayor 

 
ATTEST: 
 
 
 
__________________________________ 
Donna B. Hosch, MMC, NCCMC 
Town Clerk 
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CERTIFICATE OF SUFFICIENCY BY THE TOWN CLERK 
 

Annexation Petition #706 
HARP-BARR, LLC, Memphis & Maddox, LLC, Sweet Willie, LLC, William Douglas and 
Jean S. Poe, and Daryl and Jeanne Poe (6401 Apex Barbecue Road, 1216 South 

Salem Street, and 1330 South Salem Street) 
 
 

 
To:     The Town Council of the Town of Apex, North Carolina 
 
    I,  Donna B. Hosch, Town Clerk, do hereby certify that I have investigated the 
annexation petition attached hereto, and have found, as a fact, that said petition 
is signed by all owners of real property lying in the area described therein, in 
accordance with G.S.§ 160A-31, as amended. 
 
    IN WITNESS WHEREOF, I have hereunto set my hand and affixed the seal of the 
Town of Apex, North Carolina this 27th day of April 2021. 
 
 
 
 

                                                                      
________________________________ 
Donna B. Hosch, MMC, NCCMC 

                                                           Town Clerk 
      

    
 
 
 
         (Seal) 
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RESOLUTION SETTING DATE OF PUBLIC HEARING 
ON THE QUESTION OF ANNEXATION PURSUANT TO G.S.§ 160A-31 AS AMENDED 

 
Annexation Petition #706 

HARP-BARR, LLC, Memphis & Maddox, LLC, Sweet Willie, LLC, William Douglas and 
Jean S. Poe, and Daryl and Jeanne Poe (6401 Apex Barbecue Road, 1216 South 

Salem Street, and 1330 South Salem Street) 
 
 

WHEREAS, a petition requesting annexation of the area described herein has 
been received; and 
 

WHEREAS, the Town Council of Apex, North Carolina has by Resolution 
directed the Town Clerk to investigate the sufficiency thereof; and 
 
         WHEREAS, Certification by the Town Clerk as to the sufficiency of said petition 
has been made; 
 
      NOW, THEREFORE, BE IT RESOLVED by the Town Council of the Town of Apex, 
North Carolina that: 
 
     Section 1.   A public hearing on the question of annexation of the area 
described herein will be held at the Apex Town Hall at 6 o’clock p.m. on the May 11, 
2021. 
 
      Section 2.   The area proposed for annexation is described as attached. 
 
      Section 3.   Notice of said public hearing shall be published on the Town of 
Apex Website, www.apexnc.org, Public Notice, at least ten (10) days prior to the date 
of said public hearing. 
 
     This the 27th day of April 2021. 
 

 
                ________________________________________ 
              Jacques K. Gilbert, Mayor  
 
ATTEST:                        
 
 
__________________________________________ 
Donna B. Hosch, MMC, NCCMC, Town Clerk  
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PETITION FOR VOLUNTARY ANNEXATION   
This document is a public record under the North Carolina Public Records Act and may be published on the Town’s website or disclosed to third parties. 

Application #:    Submittal Date:  

Fee Paid $  Check #  
 

Page 2 of 5 Petition for Voluntary Annexation Last Updated: December 4, 2020 

TO THE TOWN COUNCIL APEX, NORTH CAROLINA 
 

1. We, the undersigned owners of real property, respectfully request that the area described in Part 4 below be annexed 
to the Town of Apex, Wake County, North Carolina. 

2. The area to be annexed is  contiguous,  non-contiguous (satellite) to the Town of Apex, North Carolina and the 
boundaries are as contained in the metes and bounds description attached hereto. 

3. If contiguous, this annexation will include all intervening rights-of-way for streets, railroads, and other areas as stated in 
G.S. 160A-31(f), unless otherwise stated in the annexation amendment. 

OWNER INFORMATION 
   

Owner Name (Please Print)  Property PIN or Deed Book & Page # 

   

Phone   E-mail Address 

   

Owner Name (Please Print)  Property PIN or Deed Book & Page # 

   

Phone  E-mail Address 

   

Owner Name (Please Print)  Property PIN or Deed Book & Page # 

   

Phone  E-mail Address 

 

SURVEYOR INFORMATION 

Surveyor:  

Phone:  Fax:  

E-mail Address:  
 

ANNEXATION SUMMARY CHART 

Property Information   Reason(s) for annexation (select all that apply) 

Total Acreage to be annexed:  
 

Need water service due to well failure  

Population of acreage to be annexed:  
 

Need sewer service due to septic system failure  

Existing # of housing units:  
 

Water service (new construction)     

Proposed # of housing units:  
 

Sewer service (new construction)  

Zoning District*:  
 

Receive Town Services   
 
*If the property to be annexed is not within the Town of Apex’s Extraterritorial Jurisdiction, the applicant must also submit 
a rezoning application with the petition for voluntary annexation to establish an Apex zoning designation.  Please contact 
the Planning Department for questions. 
 

HARP-BARR LLC MEMPHIS & MADDOX LLC & SWEET WILLIE, LLC 0731662438

dougpoe@bellsouth.net

William Douglas Poe and Jean S. Poe 0731766588

dougpoe@bellsouth.net

Daryl Poe and Jeanne Poe  0731676714

dougpoe@bellsouth.net

McAdams; Tim Mersinger
919-361-5000

mersinger@mcadamsco.com

157.234 
New development

0

1,500

PUD-CZ

✔

✔

✔
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BEGINNING AT AN IRON PIPE IN THE NORTHERN PROPERTY LINE OF THE DARYL POE AND 

JEANNE POE TRACT; THENCE SOUTH 88°15'40" EAST 294.44 FEET TO A POINT; THENCE 

SOUTH 88°15'40" EAST 73.53 FEET TO AN IRON PIPE IN THE SOUTHERN RIGHT OF WAY 

OF APEX BARBEQUE ROAD(VARIABLE WIDTH PUBLIC RIGHT OF WAY); THENCE SOUTH 

88°17'21" EAST 166.15 FEET TO A POINT; THENCE SOUTH 66°51'11" EAST 52.41 FEET 

TO A POINT; THENCE SOUTH 66°15'45" EAST 53.82 FEET TO A POINT; THENCE SOUTH 

65°14'19" EAST 41.62 FEET TO A POINT; THENCE NORTH 25°36'46" EAST 2.86 FEET 

TO A POINT; THENCE SOUTH 63°01'58" EAST 36.23 FEET TO A POINT; THENCE SOUTH 

62°43'11" EAST 52.42 FEET TO A POINT; THENCE SOUTH 62°34'50" EAST 52.21 FEET 

TO A POINT; THENCE SOUTH 62°33'45" EAST 50.32 FEET TO A POINT; THENCE SOUTH 

62°31'05" EAST 52.09 FEET TO A POINT; THENCE SOUTH 62°41'02" EAST 38.46 FEET 

TO A POINT; THENCE NORTH 27°30'20" EAST 20.00 FEET TO A POINT IN THE NORTHERN 

RIGHT OF WAY OF APEX BARBEQUE ROAD (VARIALBE WITH PUBLC RIGHT OF WAY); THENCE 

WITH SAID RIGHT OF WAY SOUTH 63°45'54" EAST 15.27 FEET TO A POINT; THENCE 

SOUTH 63°11'11" EAST 52.92 FEET TO A POINT; THENCE SOUTH 63°46'38" EAST 52.45 

FEET TO A POINT; THENCE SOUTH 64°11'18" EAST 51.01 FEET TO A POINT; THENCE 

SOUTH 64°51'58" EAST 49.52 FEET TO A POINT; THENCE SOUTH 65°24'55" EAST 50.07 

FEET TO A POINT; THENCE SOUTH 66°04'16" EAST 48.34 FEET TO A POINT; THENCE 

SOUTH 66°24'38" EAST 50.08 FEET TO A POINT; THENCE SOUTH 66°41'38" EAST 50.19 

FEET TO A POINT; THENCE SOUTH 66°15'39" EAST 38.64 FEET TO AN IRON PIPE; 

THENCE LEAVING SAID RIGHT OF WAY SOUTH 45°09'49" WEST 21.52 FEET TO A POINT; 

THENCE SOUTH 66°29'41" EAST 17.50 FEET TO A POINT; THENCE SOUTH 66°51'15" 

EAST 51.02 FEET TO A POINT; THENCE SOUTH 67°29'37" EAST 46.49 FEET TO A 

POINT; THENCE SOUTH 69°10'44" EAST 47.69 FEET TO A POINT; THENCE SOUTH 

70°48'55" EAST 47.97 FEET TO A POINT; THENCE SOUTH 72°26'29" EAST 49.98 FEET 

TO A POINT; THENCE SOUTH 73°56'45" EAST 48.27 FEET TO A POINT; THENCE SOUTH 

74°36'34" EAST 49.46 FEET TO A POINT; THENCE SOUTH 74°35'50" EAST 50.79 FEET 

TO A POINT; THENCE SOUTH 74°07'44" EAST 48.03 FEET TO A POINT; THENCE SOUTH 

73°53'30" EAST 1.43 FEET TO A POINT; THENCE SOUTH 00°46'03" WEST 62.04 FEET 

TO AN IRON PIPE; THENCE SOUTH 02°10'02" WEST 684.03 FEET TO A POINT; THENCE 

WITH A CURVE TO THE LEFT WITH AN ARC LENGTH OF 91.26 FEET, WITH A RADIUS OF 

2927.20 FEET, WITH A CHORD BEARING OF SOUTH 49°51'06" WEST, WITH A CHORD 

LENGTH OF 91.25 FEET TO A POINT; THENCE WITH A COMPOUND CURVE TO THE LEFT 

WITH AN ARC LENGTH OF 156.33 FEET, WITH A RADIUS OF 2830.49 FEET, WITH A 

CHORD BEARING OF SOUTH 47°19'16" WEST, WITH A CHORD LENGTH OF 156.31 FEET TO 

A POINT; THENCE NORTH 01°41'10" EAST 71.72 FEET TO AN IRON PIPE; THENCE SOUTH 

46°03'02" WEST 85.16 FEET TO A POINT; THENCE SOUTH 44°07'53" WEST 101.67 FEET 

TO A POINT; THENCE SOUTH 42°07'43" WEST 101.98 FEET TO A POINT; THENCE SOUTH 

40°06'18" WEST 101.05 FEET TO A POINT; THENCE SOUTH 38°00'20" WEST 102.25 

FEET TO AN IRON PIPE; THENCE SOUTH 36°10'22" WEST 101.61 FEET TO A POINT; 

THENCE SOUTH 34°13'40" WEST 101.88 FEET TO A POINT; THENCE SOUTH 32°20'31" 

WEST 101.40 FEET TO A POINT; THENCE SOUTH 30°52'45" WEST 101.44 FEET TO AN 

IRON PIPE; THENCE SOUTH 29°32'30" WEST 100.74 FEET TO A POINT; THENCE SOUTH 

28°00'14" WEST 101.56 FEET TO A POINT; THENCE SOUTH 26°31'43" WEST 101.76 

FEET TO A POINT; THENCE SOUTH 24°59'56" WEST 101.74 FEET TO A POINT; THENCE 

SOUTH 23°14'59" WEST 38.23 FEET TO AN IRON PIPE; THENCE SOUTH 23°13'26" WEST 

63.12 FEET TO A POINT; THENCE SOUTH 21°18'46" WEST 102.56 FEET TO A POINT; 

THENCE SOUTH 19°14'15" WEST 102.34 FEET TO A POINT; THENCE SOUTH 17°17'15" 

WEST 101.06 FEET TO A POINT; THENCE SOUTH 16°16'37" WEST 100.94 FEET TO A 

POINT; THENCE SOUTH 16°30'48" WEST 99.68 FEET TO AN IRON PIPE; THENCE SOUTH 

17°33'06" WEST 98.63 FEET TO A POINT; THENCE SOUTH 19°12'54" WEST 98.15 FEET 

TO A POINT; THENCE SOUTH 21°07'08" WEST 99.78 FEET TO A POINT; THENCE SOUTH 

23°11'04" WEST 97.92 FEET TO A POINT; THENCE SOUTH 24°54'47" WEST 38.40 FEET 

TO A POINT; THENCE SOUTH 25°36'27" WEST 22.58 FEET TO AN IRON PIPE; THENCE 

NORTH 89°17'29" WEST 64.48 FEET TO AN IRON PIPE; THENCE WITH A CURVE TO THE 

LEFT WITH AN ARC LENGTH OF 66.11 FEET, WITH A RADIUS OF 2804.10 FEET, WITH A 

CHORD BEARING OF NORTH 25°32'13" EAST, WITH A CHORD LENGTH OF 66.11 FEET TO A 
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POINT; THENCE NORTH 89°17'29" WEST 353.78 FEET TO A CONCRETE MONUMENT; THENCE 

NORTH 00°17'39" EAST 911.20 FEET TO AN IRON PIPE; THENCE SOUTH 89°59'35" WEST 

879.26 FEET TO AN IRON PIPE; THENCE NORTH 88°24'26" WEST 416.05 FEET TO AN 

IRON PIPE; THENCE NORTH 88°58'59" WEST 428.33 FEET TO AN IRON PIPE; THENCE 

NORTH 89°42'10" WEST 67.13 FEET TO AN IRON PIPE IN THE EASTERN RIGHT OF WAY 

OF N.C. HIGHWAY 540 (VARIABLE WIDTH PUBLIC RIGHT OF WAY); THENCE WITH SAID 

RIGHT OF WAY NORTH 14°10'11" WEST 25.98 FEET TO A CONCRETE MONUMENT; THENCE 

NORTH 29°27'03" WEST 279.28 FEET TO A CONCRETE MONUMENT; THENCE NORTH 

10°30'20" WEST 258.11 FEET TO A CONCRETE MONUMENT; THENCE NORTH 31°49'46" 

WEST 302.09 FEET TO A CONCRETE MONUMENT; THENCE NORTH 19°25'27" WEST 348.05 

FEET TO AN IRON PIPE; THENCE NORTH 01°06'22" EAST 289.07 FEET TO AN IRON PIPE 

IN THE CENTERLINE OF A CREEK; THENCE WITH SAID CENTERLINE SOUTH 62°05'16" 

EAST 8.68 FEET TO A POINT; THENCE SOUTH 75°58'33" EAST 23.59 FEET TO A POINT; 

THENCE SOUTH 54°32'13" EAST 16.14 FEET TO A POINT; THENCE SOUTH 28°27'52" 

EAST 21.06 FEET TO A POINT; THENCE SOUTH 52°11'00" EAST 19.37 FEET TO A 

POINT; THENCE NORTH 80°16'49" EAST 16.94 FEET TO A POINT; THENCE NORTH 

27°19'34" EAST 14.43 FEET TO A POINT; THENCE NORTH 74°27'19" EAST 9.44 FEET 

TO A POINT; THENCE SOUTH 50°24'04" EAST 7.19 FEET TO A POINT; THENCE SOUTH 

36°21'02" EAST 23.88 FEET TO A POINT; THENCE NORTH 39°19'42" EAST 12.17 FEET 

TO A POINT; THENCE NORTH 05°51'07" WEST 17.89 FEET TO A POINT; THENCE NORTH 

50°03'59" EAST 8.76 FEET TO A POINT; THENCE SOUTH 73°12'41" EAST 16.32 FEET 

TO A POINT; THENCE SOUTH 21°18'53" EAST 18.47 FEET TO A POINT; THENCE SOUTH 

72°13'16" EAST 13.54 FEET TO A POINT; THENCE NORTH 61°51'46" EAST 21.65 FEET 

TO A POINT; THENCE NORTH 74°00'24" EAST 50.54 FEET TO A POINT; THENCE NORTH 

19°57'12" EAST 44.74 FEET TO A POINT; THENCE NORTH 06°03'59" WEST 20.11 FEET 

TO A POINT; THENCE NORTH 35°44'44" EAST 23.04 FEET TO A POINT; THENCE NORTH 

69°35'37" EAST 22.30 FEET TO A POINT; THENCE SOUTH 84°36'00" EAST 31.56 FEET 

TO A POINT; THENCE NORTH 68°46'46" EAST 23.80 FEET TO A POINT; THENCE NORTH 

88°42'18" EAST 17.10 FEET TO A POINT; THENCE SOUTH 54°50'03" EAST 18.40 FEET 

TO A POINT; THENCE NORTH 80°46'03" EAST 40.56 FEET TO A POINT; THENCE NORTH 

58°20'09" EAST 25.29 FEET TO A POINT; THENCE NORTH 44°32'26" EAST 24.34 FEET 

TO A POINT; THENCE NORTH 71°02'31" EAST 19.10 FEET TO A POINT; THENCE NORTH 

47°24'16" EAST 37.55 FEET TO A POINT; THENCE NORTH 81°51'36" EAST 25.80 FEET 

TO A POINT; THENCE NORTH 36°15'39" EAST 27.41 FEET TO A POINT; THENCE NORTH 

20°21'02" WEST 17.38 FEET TO A POINT; THENCE NORTH 11°59'13" EAST 2.08 FEET 

TO A POINT; THENCE NORTH 58°12'58" EAST 29.12 FEET TO A POINT; THENCE NORTH 

82°43'32" EAST 21.16 FEET TO A POINT; THENCE NORTH 05°01'51" WEST 12.48 FEET 

TO A POINT; THENCE NORTH 77°16'23" WEST 12.42 FEET TO A POINT; THENCE NORTH 

37°17'58" EAST 22.50 FEET TO A POINT; THENCE NORTH 73°27'07" EAST 34.86 FEET 

TO A POINT; THENCE NORTH 03°15'44" EAST 13.46 FEET TO A POINT; THENCE NORTH 

45°09'32" WEST 11.24 FEET TO A POINT; THENCE NORTH 53°48'21" EAST 6.23 FEET 

TO A POINT; THENCE SOUTH 68°53'55" EAST 13.88 FEET TO A POINT; THENCE NORTH 

60°34'12" EAST 52.94 FEET TO A POINT; THENCE NORTH 78°46'01" EAST 46.77 FEET 

TO A POINT; THENCE NORTH 67°46'44" EAST 48.56 FEET TO A POINT; THENCE NORTH 

74°58'45" EAST 43.00 FEET TO A POINT; THENCE SOUTH 89°36'23" EAST 38.18 FEET 

TO A POINT; THENCE SOUTH 79°42'51" EAST 22.68 FEET TO A POINT; THENCE SOUTH 

29°26'17" EAST 17.84 FEET TO A POINT; THENCE NORTH 69°48'36" EAST 16.45 FEET 

TO A POINT; THENCE SOUTH 68°17'51" EAST 51.96 FEET TO A POINT; THENCE NORTH 

73°12'05" EAST 27.64 FEET TO A POINT; THENCE SOUTH 79°24'02" EAST 15.42 FEET 

TO A POINT; THENCE SOUTH 74°12'31" EAST 45.28 FEET TO A POINT; THENCE SOUTH 

39°16'28" EAST 36.13 FEET TO A POINT; THENCE SOUTH 08°43'30" WEST 18.30 FEET 

TO A POINT; THENCE SOUTH 50°53'39" EAST 18.00 FEET TO A POINT; THENCE NORTH 

88°17'02" EAST 36.36 FEET TO A POINT; THENCE SOUTH 13°58'03" EAST 21.80 FEET 

TO A POINT; THENCE SOUTH 81°03'00" EAST 42.96 FEET TO A POINT; THENCE SOUTH 

30°57'25" EAST 26.88 FEET TO A POINT; THENCE SOUTH 75°54'58" EAST 40.54 FEET 

TO A POINT; THENCE SOUTH 70°25'00" EAST 15.28 FEET TO A POINT; THENCE NORTH 

84°19'40" EAST 27.52 FEET TO A POINT; THENCE SOUTH 80°36'18" EAST 37.25 FEET 
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TO A POINT; THENCE SOUTH 42°44'12" WEST 13.86 FEET TO A POINT; THENCE SOUTH 

64°51'55" WEST 13.95 FEET TO A POINT; THENCE SOUTH 64°16'15" EAST 26.38 FEET 

TO A POINT; THENCE SOUTH 51°02'50" EAST 20.28 FEET TO A POINT; THENCE SOUTH 

76°30'27" EAST 49.09 FEET TO A POINT; THENCE SOUTH 02°56'27" WEST 22.78 FEET 

TO A POINT; THENCE SOUTH 68°53'00" EAST 39.44 FEET TO A POINT; THENCE SOUTH 

74°05'57" EAST 21.64 FEET TO A POINT; THENCE NORTH 54°46'33" EAST 12.67 FEET 

TO A POINT; THENCE SOUTH 78°44'03" EAST 50.69 FEET TO A POINT; THENCE SOUTH 

17°24'42" EAST 10.77 FEET TO A POINT; THENCE NORTH 81°02'40" EAST 18.57 FEET 

TO A POINT; THENCE NORTH 57°30'16" EAST 25.96 FEET TO A POINT; THENCE SOUTH 

49°12'49" EAST 22.49 FEET TO A POINT; THENCE SOUTH 75°13'50" EAST 36.68 FEET 

TO A POINT; THENCE NORTH 43°03'04" EAST 18.03 FEET TO A POINT; THENCE SOUTH 

43°29'16" EAST 25.33 FEET TO A POINT; THENCE NORTH 84°54'55" EAST 33.14 FEET 

TO A POINT; THENCE SOUTH 49°52'36" EAST 29.02 FEET TO A POINT; THENCE NORTH 

47°30'27" EAST 22.64 FEET TO A POINT; THENCE SOUTH 44°10'50" EAST 48.34 FEET 

TO A POINT; THENCE NORTH 77°35'58" EAST 27.83 FEET TO A POINT; THENCE SOUTH 

44°55'44" EAST 20.62 FEET TO A POINT; THENCE NORTH 67°39'06" EAST 23.64 FEET 

TO A POINT; THENCE NORTH 09°17'48" WEST 14.71 FEET TO A POINT; THENCE NORTH 

56°08'00" EAST 16.99 FEET TO A POINT; THENCE SOUTH 84°08'50" EAST 9.11 FEET 

TO A POINT; THENCE SOUTH 21°28'59" EAST 19.37 FEET TO A POINT; THENCE NORTH 

77°01'03" EAST 25.20 FEET TO A POINT; THENCE NORTH 52°22'39" EAST 13.09 FEET 

TO A POINT; THENCE NORTH 34°19'37" EAST 31.41 FEET TO A POINT; THENCE SOUTH 

83°30'24" EAST 9.86 FEET TO A POINT; THENCE SOUTH 73°18'34" EAST 60.44 FEET 

TO A POINT; THENCE NORTH 25°37'49" EAST 32.53 FEET TO A POINT; THENCE SOUTH 

40°49'03" EAST 28.47 FEET TO A POINT; THENCE NORTH 36°58'17" EAST 21.69 FEET 

TO A POINT; THENCE SOUTH 76°44'46" EAST 21.44 FEET TO A POINT; THENCE SOUTH 

14°26'49" WEST 27.21 FEET TO A POINT; THENCE SOUTH 86°41'52" EAST 6.78 FEET 

TO A POINT; THENCE NORTH 87°14'33" EAST 24.64 FEET TO A POINT; THENCE SOUTH 

40°22'08" EAST 36.29 FEET TO A POINT; THENCE SOUTH 13°37'04" EAST 24.06 FEET 

TO A POINT; THENCE SOUTH 82°58'59" EAST 35.03 FEET TO A POINT; THENCE SOUTH 

73°33'17" EAST 23.68 FEET TO A POINT; THENCE SOUTH 25°37'21" EAST 34.01 FEET 

TO A POINT; THENCE SOUTH 06°57'32" EAST 21.00 FEET TO A POINT; THENCE SOUTH 

53°23'42" EAST 38.38 FEET TO A POINT; THENCE SOUTH 83°14'09" EAST 8.53 FEET 

TO A POINT; THENCE NORTH 33°23'35" EAST 11.26 FEET TO A POINT; THENCE SOUTH 

68°50'30" EAST 18.96 FEET TO A POINT; THENCE NORTH 81°37'03" EAST 18.18 FEET 

TO A POINT; THENCE SOUTH 39°21'14" EAST 5.22 FEET TO A POINT; THENCE LEAVING 

THE CENTERLIN OF SAID CREEK NORTH 00°20'56" EAST 1168.68 FEET TO THE POINT 

AND PLACE OF BEGINNING CONTAINING 6,849,127 SQUARE FEET, 157.234 ACRES AND 

BEING THE SAME AREA AS SHOWN ON THE PLAT BY THE JOHN R MCADAMS COMPANY TITLED 

ANNEXATION MAP OF DEPOT 499 DATED NOVEMBER 19TH, 2020. 
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BEGINNING AT AN IRON PIPE IN THE NORTHERN PROPERTY LINE OF THE DARYL POE AND 

JEANNE POE TRACT; THENCE SOUTH 88°15'40" EAST 294.44 FEET TO A POINT; THENCE 

SOUTH 88°15'40" EAST 73.53 FEET TO AN IRON PIPE IN THE SOUTHERN RIGHT OF WAY 

OF APEX BARBEQUE ROAD(VARIABLE WIDTH PUBLIC RIGHT OF WAY); THENCE SOUTH 

88°17'21" EAST 166.15 FEET TO A POINT; THENCE SOUTH 66°51'11" EAST 52.41 FEET 

TO A POINT; THENCE SOUTH 66°15'45" EAST 53.82 FEET TO A POINT; THENCE SOUTH 

65°14'19" EAST 41.62 FEET TO A POINT; THENCE NORTH 25°36'46" EAST 2.86 FEET 

TO A POINT; THENCE SOUTH 63°01'58" EAST 36.23 FEET TO A POINT; THENCE SOUTH 

62°43'11" EAST 52.42 FEET TO A POINT; THENCE SOUTH 62°34'50" EAST 52.21 FEET 

TO A POINT; THENCE SOUTH 62°33'45" EAST 50.32 FEET TO A POINT; THENCE SOUTH 

62°31'05" EAST 52.09 FEET TO A POINT; THENCE SOUTH 62°41'02" EAST 38.46 FEET 

TO A POINT; THENCE NORTH 27°30'20" EAST 20.00 FEET TO A POINT IN THE NORTHERN 

RIGHT OF WAY OF APEX BARBEQUE ROAD (VARIALBE WITH PUBLC RIGHT OF WAY); THENCE 

WITH SAID RIGHT OF WAY SOUTH 63°45'54" EAST 15.27 FEET TO A POINT; THENCE 

SOUTH 63°11'11" EAST 52.92 FEET TO A POINT; THENCE SOUTH 63°46'38" EAST 52.45 

FEET TO A POINT; THENCE SOUTH 64°11'18" EAST 51.01 FEET TO A POINT; THENCE 

SOUTH 64°51'58" EAST 49.52 FEET TO A POINT; THENCE SOUTH 65°24'55" EAST 50.07 

FEET TO A POINT; THENCE SOUTH 66°04'16" EAST 48.34 FEET TO A POINT; THENCE 

SOUTH 66°24'38" EAST 50.08 FEET TO A POINT; THENCE SOUTH 66°41'38" EAST 50.19 

FEET TO A POINT; THENCE SOUTH 66°15'39" EAST 38.64 FEET TO AN IRON PIPE; 

THENCE LEAVING SAID RIGHT OF WAY SOUTH 45°09'49" WEST 21.52 FEET TO A POINT; 

THENCE SOUTH 66°29'41" EAST 17.50 FEET TO A POINT; THENCE SOUTH 66°51'15" 

EAST 51.02 FEET TO A POINT; THENCE SOUTH 67°29'37" EAST 46.49 FEET TO A 

POINT; THENCE SOUTH 69°10'44" EAST 47.69 FEET TO A POINT; THENCE SOUTH 

70°48'55" EAST 47.97 FEET TO A POINT; THENCE SOUTH 72°26'29" EAST 49.98 FEET 

TO A POINT; THENCE SOUTH 73°56'45" EAST 48.27 FEET TO A POINT; THENCE SOUTH 

74°36'34" EAST 49.46 FEET TO A POINT; THENCE SOUTH 74°35'50" EAST 50.79 FEET 

TO A POINT; THENCE SOUTH 74°07'44" EAST 48.03 FEET TO A POINT; THENCE SOUTH 

73°53'30" EAST 1.43 FEET TO A POINT; THENCE SOUTH 00°46'03" WEST 62.04 FEET 

TO AN IRON PIPE; THENCE SOUTH 02°10'02" WEST 684.03 FEET TO A POINT; THENCE 

WITH A CURVE TO THE LEFT WITH AN ARC LENGTH OF 91.26 FEET, WITH A RADIUS OF 

2927.20 FEET, WITH A CHORD BEARING OF SOUTH 49°51'06" WEST, WITH A CHORD 

LENGTH OF 91.25 FEET TO A POINT; THENCE WITH A COMPOUND CURVE TO THE LEFT 

WITH AN ARC LENGTH OF 156.33 FEET, WITH A RADIUS OF 2830.49 FEET, WITH A 

CHORD BEARING OF SOUTH 47°19'16" WEST, WITH A CHORD LENGTH OF 156.31 FEET TO 

A POINT; THENCE NORTH 01°41'10" EAST 71.72 FEET TO AN IRON PIPE; THENCE SOUTH 

46°03'02" WEST 85.16 FEET TO A POINT; THENCE SOUTH 44°07'53" WEST 101.67 FEET 

TO A POINT; THENCE SOUTH 42°07'43" WEST 101.98 FEET TO A POINT; THENCE SOUTH 

40°06'18" WEST 101.05 FEET TO A POINT; THENCE SOUTH 38°00'20" WEST 102.25 

FEET TO AN IRON PIPE; THENCE SOUTH 36°10'22" WEST 101.61 FEET TO A POINT; 

THENCE SOUTH 34°13'40" WEST 101.88 FEET TO A POINT; THENCE SOUTH 32°20'31" 

WEST 101.40 FEET TO A POINT; THENCE SOUTH 30°52'45" WEST 101.44 FEET TO AN 

IRON PIPE; THENCE SOUTH 29°32'30" WEST 100.74 FEET TO A POINT; THENCE SOUTH 

28°00'14" WEST 101.56 FEET TO A POINT; THENCE SOUTH 26°31'43" WEST 101.76 

FEET TO A POINT; THENCE SOUTH 24°59'56" WEST 101.74 FEET TO A POINT; THENCE 

SOUTH 23°14'59" WEST 38.23 FEET TO AN IRON PIPE; THENCE SOUTH 23°13'26" WEST 

63.12 FEET TO A POINT; THENCE SOUTH 21°18'46" WEST 102.56 FEET TO A POINT; 

THENCE SOUTH 19°14'15" WEST 102.34 FEET TO A POINT; THENCE SOUTH 17°17'15" 

WEST 101.06 FEET TO A POINT; THENCE SOUTH 16°16'37" WEST 100.94 FEET TO A 

POINT; THENCE SOUTH 16°30'48" WEST 99.68 FEET TO AN IRON PIPE; THENCE SOUTH 

17°33'06" WEST 98.63 FEET TO A POINT; THENCE SOUTH 19°12'54" WEST 98.15 FEET 

TO A POINT; THENCE SOUTH 21°07'08" WEST 99.78 FEET TO A POINT; THENCE SOUTH 

23°11'04" WEST 97.92 FEET TO A POINT; THENCE SOUTH 24°54'47" WEST 38.40 FEET 

TO A POINT; THENCE SOUTH 25°36'27" WEST 22.58 FEET TO AN IRON PIPE; THENCE 

NORTH 89°17'29" WEST 64.48 FEET TO AN IRON PIPE; THENCE WITH A CURVE TO THE 

LEFT WITH AN ARC LENGTH OF 66.11 FEET, WITH A RADIUS OF 2804.10 FEET, WITH A 

CHORD BEARING OF NORTH 25°32'13" EAST, WITH A CHORD LENGTH OF 66.11 FEET TO A 
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POINT; THENCE NORTH 89°17'29" WEST 353.78 FEET TO A CONCRETE MONUMENT; THENCE 

NORTH 00°17'39" EAST 911.20 FEET TO AN IRON PIPE; THENCE SOUTH 89°59'35" WEST 

879.26 FEET TO AN IRON PIPE; THENCE NORTH 88°24'26" WEST 416.05 FEET TO AN 

IRON PIPE; THENCE NORTH 88°58'59" WEST 428.33 FEET TO AN IRON PIPE; THENCE 

NORTH 89°42'10" WEST 67.13 FEET TO AN IRON PIPE IN THE EASTERN RIGHT OF WAY 

OF N.C. HIGHWAY 540 (VARIABLE WIDTH PUBLIC RIGHT OF WAY); THENCE WITH SAID 

RIGHT OF WAY NORTH 14°10'11" WEST 25.98 FEET TO A CONCRETE MONUMENT; THENCE 

NORTH 29°27'03" WEST 279.28 FEET TO A CONCRETE MONUMENT; THENCE NORTH 

10°30'20" WEST 258.11 FEET TO A CONCRETE MONUMENT; THENCE NORTH 31°49'46" 

WEST 302.09 FEET TO A CONCRETE MONUMENT; THENCE NORTH 19°25'27" WEST 348.05 

FEET TO AN IRON PIPE; THENCE NORTH 01°06'22" EAST 289.07 FEET TO AN IRON PIPE 

IN THE CENTERLINE OF A CREEK; THENCE WITH SAID CENTERLINE SOUTH 62°05'16" 

EAST 8.68 FEET TO A POINT; THENCE SOUTH 75°58'33" EAST 23.59 FEET TO A POINT; 

THENCE SOUTH 54°32'13" EAST 16.14 FEET TO A POINT; THENCE SOUTH 28°27'52" 

EAST 21.06 FEET TO A POINT; THENCE SOUTH 52°11'00" EAST 19.37 FEET TO A 

POINT; THENCE NORTH 80°16'49" EAST 16.94 FEET TO A POINT; THENCE NORTH 

27°19'34" EAST 14.43 FEET TO A POINT; THENCE NORTH 74°27'19" EAST 9.44 FEET 

TO A POINT; THENCE SOUTH 50°24'04" EAST 7.19 FEET TO A POINT; THENCE SOUTH 

36°21'02" EAST 23.88 FEET TO A POINT; THENCE NORTH 39°19'42" EAST 12.17 FEET 

TO A POINT; THENCE NORTH 05°51'07" WEST 17.89 FEET TO A POINT; THENCE NORTH 

50°03'59" EAST 8.76 FEET TO A POINT; THENCE SOUTH 73°12'41" EAST 16.32 FEET 

TO A POINT; THENCE SOUTH 21°18'53" EAST 18.47 FEET TO A POINT; THENCE SOUTH 

72°13'16" EAST 13.54 FEET TO A POINT; THENCE NORTH 61°51'46" EAST 21.65 FEET 

TO A POINT; THENCE NORTH 74°00'24" EAST 50.54 FEET TO A POINT; THENCE NORTH 

19°57'12" EAST 44.74 FEET TO A POINT; THENCE NORTH 06°03'59" WEST 20.11 FEET 

TO A POINT; THENCE NORTH 35°44'44" EAST 23.04 FEET TO A POINT; THENCE NORTH 

69°35'37" EAST 22.30 FEET TO A POINT; THENCE SOUTH 84°36'00" EAST 31.56 FEET 

TO A POINT; THENCE NORTH 68°46'46" EAST 23.80 FEET TO A POINT; THENCE NORTH 

88°42'18" EAST 17.10 FEET TO A POINT; THENCE SOUTH 54°50'03" EAST 18.40 FEET 

TO A POINT; THENCE NORTH 80°46'03" EAST 40.56 FEET TO A POINT; THENCE NORTH 

58°20'09" EAST 25.29 FEET TO A POINT; THENCE NORTH 44°32'26" EAST 24.34 FEET 

TO A POINT; THENCE NORTH 71°02'31" EAST 19.10 FEET TO A POINT; THENCE NORTH 

47°24'16" EAST 37.55 FEET TO A POINT; THENCE NORTH 81°51'36" EAST 25.80 FEET 

TO A POINT; THENCE NORTH 36°15'39" EAST 27.41 FEET TO A POINT; THENCE NORTH 

20°21'02" WEST 17.38 FEET TO A POINT; THENCE NORTH 11°59'13" EAST 2.08 FEET 

TO A POINT; THENCE NORTH 58°12'58" EAST 29.12 FEET TO A POINT; THENCE NORTH 

82°43'32" EAST 21.16 FEET TO A POINT; THENCE NORTH 05°01'51" WEST 12.48 FEET 

TO A POINT; THENCE NORTH 77°16'23" WEST 12.42 FEET TO A POINT; THENCE NORTH 

37°17'58" EAST 22.50 FEET TO A POINT; THENCE NORTH 73°27'07" EAST 34.86 FEET 

TO A POINT; THENCE NORTH 03°15'44" EAST 13.46 FEET TO A POINT; THENCE NORTH 

45°09'32" WEST 11.24 FEET TO A POINT; THENCE NORTH 53°48'21" EAST 6.23 FEET 

TO A POINT; THENCE SOUTH 68°53'55" EAST 13.88 FEET TO A POINT; THENCE NORTH 

60°34'12" EAST 52.94 FEET TO A POINT; THENCE NORTH 78°46'01" EAST 46.77 FEET 

TO A POINT; THENCE NORTH 67°46'44" EAST 48.56 FEET TO A POINT; THENCE NORTH 

74°58'45" EAST 43.00 FEET TO A POINT; THENCE SOUTH 89°36'23" EAST 38.18 FEET 

TO A POINT; THENCE SOUTH 79°42'51" EAST 22.68 FEET TO A POINT; THENCE SOUTH 

29°26'17" EAST 17.84 FEET TO A POINT; THENCE NORTH 69°48'36" EAST 16.45 FEET 

TO A POINT; THENCE SOUTH 68°17'51" EAST 51.96 FEET TO A POINT; THENCE NORTH 

73°12'05" EAST 27.64 FEET TO A POINT; THENCE SOUTH 79°24'02" EAST 15.42 FEET 

TO A POINT; THENCE SOUTH 74°12'31" EAST 45.28 FEET TO A POINT; THENCE SOUTH 

39°16'28" EAST 36.13 FEET TO A POINT; THENCE SOUTH 08°43'30" WEST 18.30 FEET 

TO A POINT; THENCE SOUTH 50°53'39" EAST 18.00 FEET TO A POINT; THENCE NORTH 

88°17'02" EAST 36.36 FEET TO A POINT; THENCE SOUTH 13°58'03" EAST 21.80 FEET 

TO A POINT; THENCE SOUTH 81°03'00" EAST 42.96 FEET TO A POINT; THENCE SOUTH 

30°57'25" EAST 26.88 FEET TO A POINT; THENCE SOUTH 75°54'58" EAST 40.54 FEET 

TO A POINT; THENCE SOUTH 70°25'00" EAST 15.28 FEET TO A POINT; THENCE NORTH 

84°19'40" EAST 27.52 FEET TO A POINT; THENCE SOUTH 80°36'18" EAST 37.25 FEET 
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TO A POINT; THENCE SOUTH 42°44'12" WEST 13.86 FEET TO A POINT; THENCE SOUTH 

64°51'55" WEST 13.95 FEET TO A POINT; THENCE SOUTH 64°16'15" EAST 26.38 FEET 

TO A POINT; THENCE SOUTH 51°02'50" EAST 20.28 FEET TO A POINT; THENCE SOUTH 

76°30'27" EAST 49.09 FEET TO A POINT; THENCE SOUTH 02°56'27" WEST 22.78 FEET 

TO A POINT; THENCE SOUTH 68°53'00" EAST 39.44 FEET TO A POINT; THENCE SOUTH 

74°05'57" EAST 21.64 FEET TO A POINT; THENCE NORTH 54°46'33" EAST 12.67 FEET 

TO A POINT; THENCE SOUTH 78°44'03" EAST 50.69 FEET TO A POINT; THENCE SOUTH 

17°24'42" EAST 10.77 FEET TO A POINT; THENCE NORTH 81°02'40" EAST 18.57 FEET 

TO A POINT; THENCE NORTH 57°30'16" EAST 25.96 FEET TO A POINT; THENCE SOUTH 

49°12'49" EAST 22.49 FEET TO A POINT; THENCE SOUTH 75°13'50" EAST 36.68 FEET 

TO A POINT; THENCE NORTH 43°03'04" EAST 18.03 FEET TO A POINT; THENCE SOUTH 

43°29'16" EAST 25.33 FEET TO A POINT; THENCE NORTH 84°54'55" EAST 33.14 FEET 

TO A POINT; THENCE SOUTH 49°52'36" EAST 29.02 FEET TO A POINT; THENCE NORTH 

47°30'27" EAST 22.64 FEET TO A POINT; THENCE SOUTH 44°10'50" EAST 48.34 FEET 

TO A POINT; THENCE NORTH 77°35'58" EAST 27.83 FEET TO A POINT; THENCE SOUTH 

44°55'44" EAST 20.62 FEET TO A POINT; THENCE NORTH 67°39'06" EAST 23.64 FEET 

TO A POINT; THENCE NORTH 09°17'48" WEST 14.71 FEET TO A POINT; THENCE NORTH 

56°08'00" EAST 16.99 FEET TO A POINT; THENCE SOUTH 84°08'50" EAST 9.11 FEET 

TO A POINT; THENCE SOUTH 21°28'59" EAST 19.37 FEET TO A POINT; THENCE NORTH 

77°01'03" EAST 25.20 FEET TO A POINT; THENCE NORTH 52°22'39" EAST 13.09 FEET 

TO A POINT; THENCE NORTH 34°19'37" EAST 31.41 FEET TO A POINT; THENCE SOUTH 

83°30'24" EAST 9.86 FEET TO A POINT; THENCE SOUTH 73°18'34" EAST 60.44 FEET 

TO A POINT; THENCE NORTH 25°37'49" EAST 32.53 FEET TO A POINT; THENCE SOUTH 

40°49'03" EAST 28.47 FEET TO A POINT; THENCE NORTH 36°58'17" EAST 21.69 FEET 

TO A POINT; THENCE SOUTH 76°44'46" EAST 21.44 FEET TO A POINT; THENCE SOUTH 

14°26'49" WEST 27.21 FEET TO A POINT; THENCE SOUTH 86°41'52" EAST 6.78 FEET 

TO A POINT; THENCE NORTH 87°14'33" EAST 24.64 FEET TO A POINT; THENCE SOUTH 

40°22'08" EAST 36.29 FEET TO A POINT; THENCE SOUTH 13°37'04" EAST 24.06 FEET 

TO A POINT; THENCE SOUTH 82°58'59" EAST 35.03 FEET TO A POINT; THENCE SOUTH 

73°33'17" EAST 23.68 FEET TO A POINT; THENCE SOUTH 25°37'21" EAST 34.01 FEET 

TO A POINT; THENCE SOUTH 06°57'32" EAST 21.00 FEET TO A POINT; THENCE SOUTH 

53°23'42" EAST 38.38 FEET TO A POINT; THENCE SOUTH 83°14'09" EAST 8.53 FEET 

TO A POINT; THENCE NORTH 33°23'35" EAST 11.26 FEET TO A POINT; THENCE SOUTH 

68°50'30" EAST 18.96 FEET TO A POINT; THENCE NORTH 81°37'03" EAST 18.18 FEET 

TO A POINT; THENCE SOUTH 39°21'14" EAST 5.22 FEET TO A POINT; THENCE LEAVING 

THE CENTERLIN OF SAID CREEK NORTH 00°20'56" EAST 1168.68 FEET TO THE POINT 

AND PLACE OF BEGINNING CONTAINING 6,849,127 SQUARE FEET, 157.234 ACRES AND 

BEING THE SAME AREA AS SHOWN ON THE PLAT BY THE JOHN R MCADAMS COMPANY TITLED 

ANNEXATION MAP OF DEPOT 499 DATED NOVEMBER 19TH, 2020. 
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 | Agenda Item | cover sheet 

 for consideration by the Apex Town Council 

 

 Item Type: CONSENT AGENDA 

 Meeting Date: April 27,2021 

Item Details 

Presenter(s): Dianne Khin, Planning and Community Development Director 

Department(s): Planning and Community Development 

Requested Motion 

Possible motion to approve update to the Historical Marker Program application to allow 1” letters. 

Approval Recommended? 

Yes 

Item Details 

The current specification calls for lettering that is no smaller than 1.5”, but given the largest sign size, the 

sign vendor Sewah Studios has stated 1” lettering is necessary to include relevant information regarding the 

Rosenwald School. 

 

 

Attachments 

 Revised application 
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HISTORICAL MARKER PROGRAM APPLICATION 
Town of Apex, North Carolina 

 
 

This document is a public record under the North Carolina Public Records Act and may be published on the Town’s website or 
disclosed to third parties. 

 

  Last Updated: April 27, 2021 

For more information on the Historical Marker Program or for assistance in completing this application, 
please contact the Apex Planning Department at 919-249-3426. 

The Historical Marker Program is designed to provide incentive funds to tenants/property owners to 
install Historical Markers at key locations adjacent to or on historic structures and sites within Apex’s 
jurisdiction. The grant can provide up to 50% of the cost of the marker, up to a maximum of $2,000.00 
per property.  
 

1.   Application requirements:  
a. Completed application form signed by the property owner. 
b. Photos of the historic structure or site, showing the current condition.  
c. Documentation of historic nature of structure or site. 
d. Detailed content for Historical Marker. 
e. 11” x 17” Site Plan showing location of Historical Marker on site or photograph of building 

with location noted for markers that will be hung on the structure.  
f. Drawings including colors/finishes of Historical Marker. 
g. Encroachment agreements and/or easements. 
h. Cost estimates from a qualified professional, such as but not limited to 

www.sewahstudios.com or www.signsunlimitedusa.com. Cost estimates must be detailed in 
a line by line format.  

2. Applications must be approved before work begins or no funds will be disbursed. 
3. The Planning Staff has been granted authority to administer the Historical Marker Program process 

by Town Council. Town Council allocates the funding for the grant through the yearly budgeting 
process.  

4. Grant amount shall be paid only when construction is completed and receipts are submitted to the 
Planning Department. If the actual costs are less than the cost estimates, the maximum amount 
shall not exceed 50% of the actual costs or the $2,000 limit, whichever is less. In no case shall a grant 
be issued higher than the original approved grant amount.  

5. Eligibility Criteria:  
a. If the tenant will be doing the proposed work, the tenant must obtain the property owner’s 

signature on the application. 
b. Historical Marker Program applications will be reviewed for historical authenticity, relative 

merit, appropriateness of content, and aesthetics. No funds will be awarded for Historical 
Markers that are not in keeping with the appropriate content and aesthetic standards of the 
Town, as deemed by Planning Staff. Requirements include, but are not be limited to: 

i. Historical Markers can be located on private land with appropriate easements 
or on Town property with appropriate easements or encroachment agreements. 
Location of the Historical Markers in NCDOT rights-of-way will generally not be 
allowed due to maintenance issues with markers being hit by vehicles. 

ii. Historical Marker shall be the following style (identified by Sewah as “South 
Dakota”) with the Town of Apex seal in the center. 
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HISTORICAL MARKER PROGRAM APPLICATION 
Town of Apex, North Carolina 

 
 

This document is a public record under the North Carolina Public Records Act and may be published on the Town’s website or 
disclosed to third parties. 

 

  Last Updated: April 27, 2021 

 
iii. Historical Marker must have a black background with white lettering (seal to be 

white as well). 
iv. The post must be black if post mounted. 
v. Lettering shall be appropriate to the location, but shall be no smaller than 1” 

and no larger than 3”. 
c. Historical Marker locations must be within Apex’s corporate limits and/or extra-territorial 

jurisdiction and must comply with all state and local regulations, including obtaining 
required easements/encroachment agreements from the Town of Apex or easements on 
private property.  

 

I have read the Historical Marker Program information: 

   
Applicant Signature  Date 
   
Application #:    Submittal Date:  
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HISTORICAL MARKER PROGRAM APPLICATION 
Town of Apex, North Carolina 

 
 

This document is a public record under the North Carolina Public Records Act and may be published on the Town’s website or 
disclosed to third parties. 

 

  Last Updated: April 27, 2021 

Hard Copy Submittal Requirements:    (Submit to Planning Department) 

• One (1) copy of Historical Marker Program Application  

• 11x 17 Site Plan/Marker Drawings and Colors  

  
  

Applicant Information: 

Applicant:  Tax ID:  

Address:  

City:  State:  ZIP:  

Phone:  Email:  
 

Owner Information: 

Owner:  Tax ID:  

Address:  

City:  State:  ZIP:  

Phone:  Email:  
    
Location Information: 

Address:  

Property PIN:  Owner or Tenant Occupied?  

Current Building or Site Use:  

Cost of Overall Proposal:  
Historical Marker Funds 
Requested:  

 

Historical Marker Content: 
1. Please provide the requested Historical Marker content in detail (exactly what it would say on the Marker).  
Attach a separate sheet if necessary. 
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HISTORICAL MARKER PROGRAM APPLICATION 
Town of Apex, North Carolina 

 
 

This document is a public record under the North Carolina Public Records Act and may be published on the Town’s website or 
disclosed to third parties. 

 

  Last Updated: April 27, 2021 

2. On a separate sheet, provide a detailed cost estimate for the Historical Marker fabrication and installation. 
Once the work is completed, please provide the Planning Department with a copy of the receipt(s) for all 
labor and supplies. Historical Marker funds will not be released without receipt(s).  
 
 
3. Please describe how this Historical Marker contributes to the historic character of Apex. Provide 
documentation of historical authenticity and relative merit as attachments to this application. 
 

 

 

 

 

 
Owner/Applicant Signatures 
I understand the limits and requirements of this program and if approved, agree to complete the project 
according to plan. In addition, I shall indemnify and hold harmless, the Town of Apex from and against any 
and all claims, actions, causes of action, demands, damages, losses, costs, expenses, and compensation of 
whatsoever kind and nature which may hereafter accrue on account of or in any way growing out of any and 
all known or unknown, foreseen and unforeseen bodily and personal injuries and property damage and 
consequences thereof, which might result from any occurrence in connection with this program. 

                                       Applicant Signature                               Date 

                                       Owner Signature                              Date 

Staff Approval  Date 
   

Conditions of Approval:  
 

 
 

 
 
 
 
 

 

- Page 83 -



 | Agenda Item | cover sheet 

 for consideration by the Apex Town Council 

 

 Item Type: CONSENT AGENDA 

 Meeting Date: April 27,2021 

Item Details 

Presenter(s): Brian Meyer, Deputy Town Attorney; Mitchell McKinney, Deputy Police Chief 

Department(s): Legal; Police 

Requested Motion 

Motion to approve a Resolution adopting an Involuntary Commitment Custody and Transportation 

Agreement. 

Approval Recommended? 

Yes 

Item Details 

One of the duties of the Apex Police Department is to provide transportation of Apex residents subject to 

involuntary commitment proceedings to a facility where an initial commitment examination may be 

conducted.  This responsibility also applies to individuals who are located in Apex at the time of the 

issuance of the Order even if the individual is not a resident.  Having an agreement or plan for this type of 

custody and transport has always been at the election of the local government and its police department 

but recent legislative changes now mandate that such a plan be adopted by the governing board.  The 

attached Agreement is drafted to comply with new statutory requirements.  While closely following current 

police procedures the Agreement now includes new requirements for Crisis Intervention Training as well as 

goals for medical professional involvement and specialized transport vehicles.  The Local Management 

Entity/Managed Care Organization (Alliance Healthcare), Wake County, and the Wake County Sheriff’s 

Department were consulted as part of the drafting of this Agreement, as required by statute. 

 

Attachments 

 Involuntary Commitment Custody and Transportation Agreement 
 Resolution adopting Involuntary Commitment Custody and Transportation Agreement 
 Alliance Health Community Crisis Services Plan for Wake County (Informational) 
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Effective date:  October 1, 2019  2 

Introduction  

Why a county-specific community crisis services plan?  

Session Law 2018-33 (SB630) represents a significant revisions to North Carolina’s Involuntary 

Commitment (IVC) law. The most recent revised bill put into effect the requirement for every 

LME/MCO to develop local area crisis services plans. Alliance Health covers four single counties, 

each with unique strengths, challenges and needs. Each of the four counties in the Alliance 

Health catchment area has its own local area or community crisis services plan.  

Wake has been at the forefront in North Carolina in regards to developing and organizing a 

community crisis system. Wake opened its 24/7/365 Crisis and Assessment center in 1993, 

providing a combination of 24/7 STR, phone and walk-in crisis assessment, involuntary 

commitment evaluations, 23 hour observation, and the centralized "drop-off site" for police CIT 

officers. Wake County expanded crisis services in 2010 with the construction of the WakeBrook 

campus, which included expansion of inpatient psychiatric services, facility-based crisis, and 

non-hospital detoxification as well as relocation of the Wake Crisis and Assessment unit. Wake 

was also one of the first communities to develop a local crisis collaborative, inclusive of 

community stakeholders, looking to improve behavioral health crisis services and reduce the 

unnecessary use of the local emergency departments.  Over the years the landscape of crisis 

services in Wake has evolved and expanded, consisting of an array of services delivered within 

the community. Mobile Crisis Management services are delivered by a team of mental health 

professionals through Therapeutic Alternatives. For individuals experiencing non-emergent 

behavioral health issues, Monarch operates a Behavioral Health Urgent Care that accepts walk-

ins. UNC Healthcare assumed operations of the WakeBrook crisis campus in 2012 and provides 

an array of crisis services on through its Crisis and Assessment Services, 28-bed inpatient 

psychiatric unit, Facility Based Crisis and Detox Services.  

 

Brief summary of Involuntary Commitment (IVC) law revisions 
IVC Laws provide for custody, transportation and evaluations for individuals identified as 

potentially having a mental illness or substance use disorder that may be a danger to 

themselves or others.  

IVC also allows an individual found to be a danger to themselves or others to be remanded into 

the custody of a facility that provides treatment for mental illness or substance use when that 

individual does not voluntarily seek treatment. 
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Community Crisis Services Plan Wake County 
Effective date:  October 1, 2019  3 

Wake County Community Crisis Services Plan 
According to revised Senate Bill 630, every LME/MCO shall adopt a community crisis services 

plan to facilitate first examinations in conjunction with a health screening at the same location. 

This plan shall be comprised of separate “local area crisis services plans,” for each of the local 

areas or regions within the catchment area (local areas/regions defined by LME/MCOs). 

Alliance Health developed the local area crisis services plan in coordination with the county 

crisis collaborative groups that were already meeting regularly. Each county crisis collaborative 

is comprised of members from various agencies and organizations, including law enforcement 

and other first responders, connected to the crisis services continuum.  

Crisis collaborative & stakeholders who developed the plan 
The Wake County crisis collaborative group meets monthly to discuss strategies to reduce the 

number of mental health and substance use crises, reduce inappropriate utilization of the local 

emergency departments and to provide a space to share data and brainstorm opportunities to 

improve the quantity and quality of crisis services in Wake County. The stakeholder group is 

comprised of members who represent the following: 

- Local Hospitals 

o Duke Raleigh Hospital 

o UNC Rex Hospital 

o WakeMed Health & Hospital  

- Monarch  

- NAMI of Wake County 

- Therapeutic Alternatives 

- UNC WakeBrook Crisis & Assessment, Facility Based Crisis 

- Wake County Emergency Medical Services 

- Wake County Manager’s Office 

- Wake County Magistrate’s Office 

- Local Law Enforcement 

- Alliance Health 

Representatives of the Standard Plans were also invited to provide input and will receive a final 

copy of this plan.  The Wake Chief Magistrate provided the following statement regarding an 

effective communication process within the county. “One system that has been working really well 

when it is a clinician initiated petition is having the Custody Order faxed directly to the facility where the 

respondent is located, which saves law enforcement time and also gets the commitment order over 

faster. “ This practice will be continued. 
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Wake County Crisis Services  
The following serves as a list of the current crisis service providers in Wake County. The 

providers listed deliver specific services related to each category of the crisis continuum.  

 24-Hour crisis telephone line 

o Alliance Health Access Call Center  

 Walk-in crisis services:  

o Monarch Behavioral Health Urgent Care 

o WakeBrook Crisis and Assessment  

o Holly Hill Respond 

o Triangle Springs Hospital 

 Mobile crisis outreach 

o Therapeutic Alternatives MCM  

o Enhanced Mobile Crisis/Advanced Para-medicine team 

o Advanced Para-medicine ED diversion  

 Crisis respite/residential services 

o Lutheran Family Services child respite 

o Methodist Home for Children and Access Family Services Rapid Response Beds  

 Crisis stabilization units/facilities 

o 23-Hour beds: UNC WakeBrook 

o Facility Based Crisis UNC WakeBrook 

o Detox Services: UNC WakeBrook 

 

Involuntary Commitment Process  
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County Transportation Agreement 

The Wake County involuntary commitment transportation agreement adopted pursuant to G.S. 

122C-251(g) which identifies the law enforcement officers, designees under G.S. 122C-251(g), 

or individuals or entities otherwise required to provide custody and transportation of a 

respondent for a first examination in conjunction with a health screening at the same location 

required by G.S. 122C-263(a) and G.S. 122C-283 is incorporated herein by reference to it.  

The Transportation Agreement provided by Wake County is attached. 

List of Facilities (first examination + health screening tool) 
The following are facilities that are not emergency departments that are able to complete the 

first examination and health screening tool: 

Individual shows signs/symptoms (Psychiatric or Substance Use) that indicate potential danger to self or others

NC Involuntary Commitment Process (IVC): Inpatient Treatment^^

Based on Information from Criteria for Involuntary Commitment in NC (Mark Botts, 2009, UNC School of Government); Commitment Issues for Law Enforcement (NCAG, 2014); and SB630 IVC Revisions 

(2018). * Officer must take the individual  into custody within 24 hours or new order needed.**If individual is found in need of Involuntary Outpatient Psychiatric or Substance Use Treatment, the 
provider will be identified and the individual will be released from custody; returned to residence after 1 st Exam. ̂ If determined not to meet IVC criteria, individual is released and proceedings are 
terminated. ); ^^Individual can, at any time, elect to have voluntary treatment. If voluntary, law enforcement will not transport. 

Layperson Petition

Layperson completes 
petition in front of 

magistrate

Clinician Petition

Commitment Examiner completes 
petition& exam form (1st EXAM), 

then faxes to magistrate

Emergency Petition

Commitment Examiner completes exam form & 
emergency certificate (1st exam), submits to 
clerk of court for 24-hr. facility & local officer 

(used when immediate hospitalization is 
required; bypasses magistrate)

Officer 
transports 
individual*

Magistrate 
denies 

petition

Magistrate reviews 
petition

Individual arrives at 24-hour facility 
2nd EXAM** (w/in 24 hours of arrival)

Officer 
transports 
Individual*

District court judge reviews 
emergency certificate 

Magistrate 
issues custody 

order

Magistrate issues 
custody order

1st EXAM by Commitment 
Examiner (ED or Other Site)** 

(within 24 hours of custody order)

Determined 
not to meet 

criteria^

Hearing in front of District Judge 
(within 10 days of custody order)

Judge orders 
release

Judge orders further Inpatient 
Commitment

Judge orders Outpatient 
Commitment**

Judge orders Substance Use 
Commitment

Determined 
not to meet 

criteria^

District 
Judge 
denies 

petition^
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 Monarch Behavioral Health Urgent Care: 319 Chapanoke Road, Suite 120, Raleigh, NC 

27603 

 UNC WakeBrook Crisis and Assessment: 107 Sunnybrook Road, Raleigh, NC 27610  

 Holly Hill Hospital: 3019 Falstaff Road, Raleigh, NC 27610 

 Triangle Springs Hospital: 10901 World Trade Boulevard, Raleigh, NC 27617 

 

Approved and recommended training for IVC responders/transporters 
The recommended training for law enforcement first responders responsible for responding to 

and transporting individuals experiencing a mental health crisis is: 

Crisis Intervention Team (CIT) training 

More than a training, CIT is a program that provides the foundation necessary to promote 

community and statewide solutions to assist individuals with a mental illness and/or addictions. 

The CIT model reduces both stigma and the need for further involvement with the criminal 

justice system. CIT provides a forum for effective problem solving regarding the interaction 

between the criminal justice and mental health care system and creates the context for 

sustainable change.  

The recommended training for community and family members responding to individuals 

experiencing mental health crises is: 

Mental Health First Aid 

This training, offered upon request at various community locations, is designed to teach 

individuals how to identify, understand and respond to signs of mental illnesses and substance 

use disorders in their community.  

 

 

 

- Page 91 -

http://www.citinternational.org/Learn-About-CIT


RESOLUTION NO. 2021-0427-11 

 

RESOLUTION ADOPTING INVOLUNTARY COMMITMENT CUSTODY AND 

TRANSPORTATION AGREEMENT PURSUANT TO N.C.G.S. 122C-251(g) 

 

 WHEREAS, Chapter 122C of the North Carolina General Statutes provides guidance and 

requirements regarding the involuntary commitment process and the responsibilities placed on 

local law enforcement agencies; and 

WHEREAS, North Carolina General Statute § 122C-251(g) requires the governing body 

of a local government to adopt a written involuntary commitment transportation agreement; and 

 WHEREAS, the Apex Town Council wishes to make clear the policies and procedures of 

the Town and its police department with regard to the transportation of persons subject to the 

involuntary commitment process so as to ensure the safety and dignity of such persons while 

minimizing the physical and emotional stress and impact. 

 NOW THEREFORE, BE IT RESOLVED by the Apex Town Council that: 

The Involuntary Commitment Custody and Transportation Agreement is hereby adopted. 

 

Upon motion duly made by Council Member___________________ , and duly seconded 

by Council Member ____________________, the above Resolution was duly adopted by the 

Apex Town Council at the meeting held on the 27th day of April, 2021, in the Town Hall.  

Upon call for a vote the following Council Members voted in the affirmative: 

 

__________________________________________________________________________ 

 

and the following Council Members voted in the negative:  

 

__________________________________________________________________________ 

 

 

This the 27th day of April 2021. 

 

 

       __________________________________ 

 Jacques K. Gilbert 

       Mayor  

ATTEST:  

 

________________________________ 

Donna B. Hosch, MMC, NCCMC 

Town Clerk 
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STATE OF NORTH CAROLINA 

COUNTY OF WAKE 

INVOLUNTARY COMMITMENT (“IVC”) 

CUSTODY AND TRANSPORTION 

AGREEMENT  

 

THIS INVOLUNTARY COMMITMENT (“IVC”) CUSTODY AND 

TRANSPORTION AGREEMENT (“Agreement”) is made and entered into this the 27th day of 

April, 2021 (the “Effective Date”), by the Town of Apex, a municipal corporation in the State of 

North Carolina (“Town”), which includes its police department, the Apex Police Department 

(“APD”). 

 

RECITALS: 

 

WHEREAS, the Apex Town Council desires to make clear the policies of the Town and 

the APD regarding the custody and transportation of involuntarily commitment (“IVC”) 

Respondents and the APD’s role and responsibilities with respect to custody, commitment, 

supervision, and transportation of IVC Respondents in accordance with Chapter 122C, Article 5, 

Parts 6, 7, and 8 of the North Carolina General Statutes;  

 

WHEREAS, specifically, pursuant to and in accordance with N.C.G.S. § 122C-251(g), the 

Town intends and desires that this Agreement shall serve as its “Involuntary Commitment 

Transportation Agreement” or “Transportation Agreement” for the custody and transportation of 

individuals in IVC proceedings under Chapter 122C, Article 5, Parts 6, 7, and 8 of the North 

Carolina General Statutes, applicable to all APD law enforcement officers (“LEOs”); and 

 

WHEREAS, this Agreement shall be utilized to comply with N.C.G.S. § 122C-251(g) and 

assure adequate safety and protections for both the public and Respondents.   

 

NOW, THEREFORE, the Apex Town Council ordains that the following is the Town’s 

plan for the custody and transportation of persons subject to involuntary commitment proceedings. 

 

AGREEMENT 

 

ARTICLE I 

DEFINED TERMS 

 

1.0 Unless otherwise specified or defined herein, the following terms, wherever used herein, 

shall have the following meanings: 

 

1.1 IVC Order.  A custody order issued by a Magistrate or a Clerk of Court or an  

Involuntary Commitment Custody Order entered by a District Court Judge. 

 

1.2 LEO. Law enforcement officer. 

 

1.3 Respondent.  The individual who is committed under an IVC Order and subject to 

IVC proceedings pursuant to Chapter 122C, Article 5 of the North Carolina General Statutes, 

including IVC custody and transport.    
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1.4 Alliance Behavioral Health (“Alliance”).  Alliance is the Local Management 

Entity/Managed Care Organization (“LME/MCO”) for Wake County as defined by N.C.G.S.  § 

122C-3(1), N.C.G.S. § 122C-3(20b), and N.C.G.S. § 122C-3(20c).  Alliance is responsible for 

managing, coordinating, facilitating and monitoring mental health, developmental disability, and 

substance abuse services in Wake County.  Alliance’s contact information is as follows: 

 

Alliance Health 

 5200 W. Paramount Parkway, Suite 200 

Morrisville, NC 27560 

Telephone:  1-919-651-8500 (Offices) 

Telephone:  1-800-510-9132 (Access and Information Center) 

Website:  https://www.alliancehealthplan.org/  

 

1.5 Crisis Service Providers.  The following is a list of current crisis service providers 

in Wake County:  

   

 24-Hour crisis telephone line  

   - Alliance Health Access Call Center  

 Walk-in crisis services:  

   - Monarch Behavioral Health Urgent Care  

   - WakeBrook Crisis and Assessment  

   - Holly Hill Respond  

   - Triangle Springs Hospital  

 Mobile crisis outreach  

   - Therapeutic Alternatives MCM  

   - Enhanced Mobile Crisis/Advanced Para-medicine team  

   - Advanced Para-medicine ED diversion  

 Crisis respite/residential services  

   - Lutheran Family Services child respite  

- Methodist Home for Children and Access Family Services Rapid 

Response Beds  

 Crisis stabilization units/facilities  

   - 23-Hour beds: UNC WakeBrook  

   - Facility Based Crisis UNC WakeBrook  

   - Detox Services: UNC WakeBrook  

 

 1.6 24-Hour Facility. A medical facility where a Respondent is taken if the first 

examination by a commitment examiner or other physician determines that the Respondent is 

mentally ill and requires inpatient commitment.  A physician will conduct the second examination 

of a Respondent at a 24-Hour Facility. 

 

 

ARTICLE II 

APPLICABILITY 
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2.0 To the extent required to provide all or parts of the custody and transportation 

required by IVC proceedings, the Town shall follow the procedures in Chapter 122C, Article 5 of 

the North Carolina General Statutes.  Moreover, the custody and transportation of individuals in 

IVC proceedings by APD LEOs shall be in accordance with Chapter 122C, Article 5, Parts 6, 7, 

and 8 of the North Carolina General Statutes and this Agreement. This Agreement does not in any 

way change any statutorily prescribed responsibility for IVC custody and transport.  

  

2.1 To the extent this Agreement does not address or incorrectly addresses any statutory 

obligation or procedure, or if any inconsistency exists between the Agreement and a corresponding 

statutory provision, the Parties understand that the statute shall control. 

 

ARTICLE III 

DESIGNATED WAKE COUNTY  

COMMITMENT EXAMINER FACILITIES  

 

 3.0 Pursuant to the Alliance Community Crisis Services Plan for Wake County; 

Chapter 122C, Article 5, specifically including but not limited to N.C.G.S. § 122C-3(8a), N.C.G.S. 

§ 122C-252, N.C.G.S. § 122C-261, N.C.G.S. § 122C-262, N.C.G.S. § 122C-263, and N.C.G.S. § 

122C-283; the following non-emergency facilities may provide first examinations and health 

screenings: 

 

 UNC WakeBrook Crisis and Assessment: 107 Sunnybrook Rd., Raleigh, NC 

27610 

 Monarch Behavioral Health Urgent Care: 319 Chapanoke Rd., Suite 120, 

Raleigh, NC 27603 

 Holly Hill Hospital: 3019 Falstaff Rd., Raleigh, NC 27610 

 Triangle Springs Hospital: 10901 World Trade Blvd., Raleigh, NC 27617 

 

ARTICLE IV 

TRANSPORTATION OBLIGATIONS FOR APD 

 

4.0 Transportation of a Respondent within the Town of Apex corporate limits, under 

the IVC proceedings of Chapter 122C, Article 5, Parts 6, 7, and 8 of the North Carolina General 

Statutes shall be provided by the APD in accordance with the duties listed below.  However, a 

Respondent being discharged from a facility may use Respondent’s own transportation at 

Respondent’s own expense. 

 

A. Apex Police Duties 

 

(1) IVC Orders: 

 

(a) APD will provide the service of IVC Orders upon any Respondent 

physically located at an address inside the Town of Apex corporate limits, 

regardless of the Respondent’s residential address. 
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(b) If the Respondent cannot be served at the call for service address inside the 

Apex corporate limits, but the Respondent has a home address inside the 

corporate limits, APD will continue to attempt to serve the Respondent at 

any other address inside the Town corporate limits until the IVC Order 

expires. 

 

(c) If the Respondent cannot be served at the call for service address inside the 

Apex corporate limits, but the Respondent has a home address in Wake 

County but outside of the Town of Apex, APD will endeavor to pass the 

IVC Order to the Wake County Sheriff’s department if the Respondent 

resides in the county limits and outside a municipal jurisdiction, or the 

police department in the municipality in Wake County in which the 

Respondent resides if inside municipal corporate limits. 

 

(d) After serving the initial IVC Order APD will provide the initial transport of 

the Respondent to a Commitment Examiner Facility or 24 Hour Facility as 

required.  APD will primarily transport individuals to UNC WakeBrook but 

may transport to any other qualified facility in Wake County. 

 

 

(2) Out of County Transport: 

 

APD will have no responsibility to transport a Respondent to any facility 

located outside Wake County.  

 

(3) Subsequent Transport: 

 

Following initial transport by APD, The Wake County Sheriff’s Office, either 

through their personnel or through contract with a private agency, will handle 

all subsequent transports inside Wake County to another facility regardless of 

the facility location within Wake County or the residence of the Respondent. 

 

ARTICLE V 

TRANSPORTATION BETWEEN COUNTIES 

 

5.0 Transportation between counties under the IVC proceedings of Chapter 122C, 

Article 5 of the North Carolina General Statutes for a first examination as described in N.C.G.S.   

§ 122C-263(a) and N.C.G.S. § 122C-283(a) and for admission to a 24-hour facility shall be 

provided by the county where the Respondent is taken into custody.  

 

5.1 Transportation between counties under the IVC proceedings of Chapter 122C, 

Article 5 of the North Carolina General Statutes for Respondents held in 24-hour facilities who 

have requested a change of venue for the district court hearing shall be provided by the county 

where the petition for involuntary commitment was initiated.  
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5.2 Transportation between counties under the IVC proceedings of Chapter 122C, 

Article 5 of the North Carolina General Statutes for discharge of a Respondent from a 24-hour 

facility shall be provided by the county of residence of the Respondent.  However, a Respondent 

being discharged from a facility may use Respondent’s own transportation at Respondent’s own 

expense.   

 

ARTICLE VI 

TRANSPORTATION PROCEDURES 

 

6.0 LEO Vehicles and Manner of Dress.  Transportation of a Respondent by the APD 

shall be in a Town-owned vehicle.  To the extent feasible, APD LEOs transporting Respondents 

shall dress in plain clothes and shall travel in unmarked vehicles.  

 

6.1 Advising Respondents.  To the extent possible, APD LEOs transporting 

Respondents shall advise Respondents when taking them into custody that they are not under arrest 

and have not committed a crime, but are being taken into custody and transported to receive 

treatment and for the Respondent’s own safety and that of others.  

 

6.2 Driver or Attendant of Same Sex as Respondent.  To the extent feasible, in 

providing transportation of a Respondent, the APD shall provide a driver or attendant who is the 

same sex as the Respondent, unless the LEO allows a family member of the Respondent to 

accompany the Respondent in lieu of an attendant of the same sex as the Respondent.       

 

6.3 Use of Force to Restrain by LEO.  In taking custody and providing transportation 

as required by statute, APD LEOs may use reasonable force to restrain the Respondent if it appears 

necessary to protect the LEO, the Respondent, or others.  Any use of restraints shall be as 

reasonably determined by the LEO to be necessary under the circumstances for the safety of the 

Respondent, the LEO, and other persons.  Every effort to avoid restraint of a child under the age 

of 10 shall be made by the transporting LEO unless the child’s behavior or other circumstances 

dictate that restraint is necessary.  

 

6.4 LEO Response to Facility Inquiries.  The LEO shall respond to all inquiries from 

the facility concerning the Respondent’s behavior and the use of any restraints related to the 

custody and transportation of the Respondent, except in circumstances where providing that 

information is confidential or would otherwise compromise a law enforcement investigation.  

 

ARTICLE VII 

CRIMINAL OR CIVIL LIABILITY 

 

7.0 No APD LEO or other person designated or required to provide custody or transport 

of a Respondent under N.C.G.S. § 122C-251 may be held criminally or civilly liable for assault, 

false imprisonment, or other torts or crimes on account of reasonable measures taken under the 

authority of Chapter 122C, Article 5 of the North Carolina General Statutes. 

 

7.1 In accordance with N.C.G.S. § 122C-210.1, no facility, person, or entity, including 

an area facility, a facility licensed under Chapter 122C of the North Carolina General Statutes, an 
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acute care hospital, a general hospital, an area authority, a law enforcement officer, an LME, or an 

LME/MCO, or any of their officials, staff, or employees, or any other physician or individual who 

is responsible for the custody, transportation, examination, admission, management, supervision, 

treatment, or release of a Respondent or client and who is not grossly negligent, is civilly or 

criminally liable, personally or otherwise, for that person’s or entity’s actions or omissions arising 

from the responsibilities of Chapter 122C of the North Carolina General Statutes or for the actions 

or omissions of a Respondent or client. This immunity is in addition to any other legal immunity 

from liability to which these persons, entities, facilities, agencies, or individuals may be entitled 

and applies to actions performed in connection with, or arising out of, the custody, transportation, 

examination, commitment, admission, management, supervision, treatment, or release of any 

individual pursuant to or under the authority of Chapter 122C, Article 5 of the North Carolina 

General Statutes or otherwise. 

 

ARTICLE VIII 

OTHER AUTHORIZED TRANSPORT 

 

8.0 It is understood by the APD that pursuant to N.C.G.S. § 122C-251(f), a clerk, a 

magistrate, or a district court judge, where applicable, may authorize the family or immediate 

friends of the Respondent, if they so request, to transport the Respondent in accordance with the 

procedures of Chapter 122C, Article 5 of the North Carolina General Statutes.  This authorization 

shall only be granted in cases where the danger to the Respondent, the public, the family, or friends 

of the Respondent, is not substantial. The family or immediate friends of the Respondent shall bear 

the costs of providing this transportation. 

 

ARTICLE IX 

COST AND EXPENSES OF CUSTODY AND TRANSPORTATION 

 

9.0 The cost and expenses of custody and transportation of a Respondent as required 

by the IVC procedures of Chapter 122C, Article 5, to the extent they are not reimbursed by a third-

party insurer, are the responsibility of the county of residence of the Respondent. The State (when 

providing transportation under N.C.G.S. § 122C-408(b)), a municipality, or a county is entitled to 

recover the reasonable cost of transportation from the county of residence of the Respondent.  The 

county of residence of the Respondent shall reimburse the State, another county, or a municipality 

the reasonable transportation costs incurred as authorized by N.C.G.S. § 122C-251(h).  The county 

of residence of the Respondent is entitled to recover the reasonable cost of transportation it has 

paid to the State, a municipality, or a county. Provided that the county of residence provides the 

Respondent or other individual liable for the Respondent’s support a reasonable notice and 

opportunity to object to the reimbursement, the county of residence of the Respondent may recover 

that cost from: 

 

A. The Respondent, if the Respondent is not indigent; 

B. Any person or entity that is legally liable for the resident’s support and 

maintenance provided there is sufficient property to pay the cost; 

C. Any person or entity that is contractually responsible for the cost; or 

D. Any person or entity that otherwise is liable under federal, State, or local 

law for the cost.  
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ARTICLE X 

TRAINING 

 

10.0 Crisis Intervention Training (CIT) is a program designed to provide the foundation 

needed to assist individuals with mental illness and/or addiction by reducing both stigma and the 

need for further involvement with the criminal justice system.  Alliance offers Mental Health First 

Aid training which is designed to teach individuals how to identify, understand, and respond to 

signs of mental illnesses and substance use disorders.  APD LEOs shall participate in Crisis 

Intervention Training, or other related training, as offered by Alliance or any other approved 

provider, as set forth in N.C.G.S. § 122C-202.2(a)(3), to the greatest extent possible.  To the extent 

feasible, CIT Officers, as defined by Apex Police Department General Order 904-20, as amended 

from time to time, shall serve Involuntary Commitment and Custody Orders.  All sworn personnel 

who supervise APD LEOs, regardless of whether those LEOs are CIT Officers or not, shall 

complete the training described in this Section within a reasonable time after being placed in a 

supervisory role. 

 

ARTICLE XI 

OTHER 

 

11.0 Mental Health/Social Work Professionals.  The APD Police Chief or designee  

will take affirmative steps toward obtaining the budgeting and approval necessary for hiring mental 

health and/or social work professionals to assist APD LEOs in carrying out the duties described in 

this Agreement.  The specifics regarding the use of these professionals will be developed and 

detailed in future APD General Orders, as amended from time to time. 

 

11.1 Specialized LEO Vehicles.  The transportation of Respondents pursuant to this 

Agreement is a service to the citizens and not a criminal process.  APD is aware of the stigma that 

could be associated with law enforcement’s involvement in the involuntary commitment process 

and recognizes the importance of demonstrating that mental illness is not being criminalized.  In 

pursuit of that goal, the APD Police Chief or designee shall explore the possibility of funding and 

obtaining specialized unmarked vehicles that cater to the mission and purposes of this Agreement.  

In the event such vehicles are funded, the specifics regarding the use of said vehicles will be 

developed and detailed in future APD General Orders, as amended from time to time. 

 

11.2 Mutual Assistance.  Nothing herein shall change any APD agreement to provide 

mutual assistance to another agency when necessary and upon request for any matter involving 

crime control and public safety. 

 

11.3 Recitals Incorporated.  The recitals hereto are incorporated herein by reference 

and constitute an integral part hereof. 

 

11.4 Counterparts.  This Agreement may be executed in one or more counterparts, each 

of which shall be deemed to be an original, but all of which together shall constitute one and the 

same instrument. 
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11.5 Amendment or Modification.  This Agreement may only be amended, modified, 

or supplemented by an agreement in writing adopted by the Apex Town Council.  If the Town 

modifies this Agreement, the Town will submit the modified agreement to the Wake County 

Magistrate’s Office, the Wake County Clerk of Superior Court’s Office, Alliance, and the 

NCDHHS, Division of Mental Health, Developmental Disabilities, and Substance Abuse Services 

at least 10 days prior to the effective date of the new Agreement. 

 

11.6 Required Distribution of Agreement.  In accordance with N.C.G.S. § 122C-

251(g)(3), this Agreement shall be submitted to the Wake County Magistrate’s Office, the Wake 

County Clerk of Superior Court’s Office, to Alliance, and to the North Carolina Department of 

Health and Human Services, Division of Mental Health, Developmental Disabilities, and 

Substance Abuse Services. 

 

11.7 Inclusion of Agreement in Alliance Community Crisis Services Plan.  Pursuant 

to N.C.G.S. §122C-202.2, the Alliance Community Crisis Services Plan shall incorporate this 

Agreement. 

  

 

This Agreement is hereby approved and adopted by the Apex Town Council this the 

________ day of April, 2021. 

 

 

TOWN OF APEX 

 

 

 

By:    

Name: Jacques K. Gilbert 

Title:  Mayor 

 

 

The foregoing is agreed to and will be adhered to by myself and my agency for the transports of 

persons subject to the involuntary commitment process. 

 

 

This the _______ day of _____________, 2021. 

 

APEX POLICE DEPARTMENT 

 

By:   _______________________________ 

Name:       Anthony L. Godwin 

Title:        Interim Chief of Police 
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 for consideration by the Apex Town Council 

 

 Item Type: CONSENT AGENDA 

 Meeting Date: April 27, 2021 

Item Details 

Presenter(s): Colleen Merays, Downtown & Small Business Development Coordinator 

Department(s): Economic Development 

Requested Motion 

Motion to amend the approved date of (Sunday, July 4, 2021) for the Annual 4th of July Celebration to 

(Saturday, July 3, 2021). 

Approval Recommended? 

Yes 

Item Details 

Event Date & Time: Saturday, July 3, 2021, 8:30 AM to 12:00 PM 

 

Roads & Parking Closed Date & Time: Saturday, July 3, 2021 on N. Salem St. from (Center to Chatham) from 

7:30 AM to 1:00 PM 

 

Rain Date: NA 

 

Event Organizer: Town of Apex 

 

Attachments 

 N/A 
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 for consideration by the Apex Town Council 

 

 Item Type: CONSENT AGENDA 

 Meeting Date: April 27, 2021 

Item Details 

Presenter(s): Shawn Purvis, Assistant Town Manager 

Department(s): Administration 

Requested Motion 

Motion to approve Pipeline Accommodation Agreement with Colonial Pipeline Company and authorize the 

Town Manager to execute the same and to approve Budget Amendment #19 for the agreement 

Approval Recommended? 

Yes 

Item Details 

Before construction of the Burma Drive extension can begin, Colonial Pipeline requires inspection and 

recoating of impacted gas lines. The cost of the recoating is at the expense of the party crossing the 

pipeline. Colonial has provided a cost estimate of $496,000. The funds to cover the recoating will come 

from the sale of property at the Cash Corporate Center.  

  

Attachments 

 Colonial Pipeline Agreement 

 Budget Amendment #19 
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Pipeline Accommodation Agreement 

                                                                                                  Loc/Tract: 806 Tract 293 

 AFE:  _________________ 
 

 

Pipeline Accommodation Agreement 
  
 
 This Agreement, made this ______ day of ______________________________, 2021, by and 

between Colonial Pipeline Company, a Delaware corporation, hereinafter called “Colonial”, and The 

Town of Apex, hereinafter called “Town”; 

 

W I T N E S S E T H: 

 

 WHEREAS, Colonial’s facilities are in conflict with proposed plans of the Town for the proposed 

construction project of Burma Dr. Extension in Wake County, State of North Carolina, at which location 

Colonial has previously constructed two pipelines (8” and 8”) under authority of the following instruments: 

 

 Right of Way Easement Option signed by F.G. Cash and wife Mildred C. Cash dated May 29, 

1963, and recorded on July 16, 1963 in Book 1560 Page 515 at the Register of Deeds Office, 

Wake County, North Carolina. 

 

 And 

 

 WHEREAS, to accommodate the Town’s proposed plans, Colonial agrees to make certain 

adjustments to its facilities, as shown on drawings No. 0806038S by CPC, dated 03/29/21 

 

And 

 

 WHEREAS, Colonial has furnished the Town with a detailed cost estimate describing the manner 

and cost of adjusting said facilities, said estimate dated April 19, 2021, prepared by Colonial Pipeline 

Company and being in the amount of Four Hundred Ninety Six Thousand Dollars and 00/100 

($496,000.00), of which the Town will bear 100% of the cost, said estimate being designated Exhibit “A”, 

attached to and made a part hereof. 

 

 NOW THEREFORE, in consideration of the mutual covenants and premises, Colonial agrees to 

make adjustments to its facilities in accordance with Exhibits “A”, subject to the following conditions and 

understandings: 
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(1) Prior to any adjustments being made to Colonial 

facilities, a detailed estimate of the actual non-

betterment costs of performing said adjustments, 

including construction costs, plus applicable 

overhead will be provided by Colonial and must be 

paid in full before Colonial will schedule or 

commence work.  

 

(2) The Town agrees that Colonial may at its option, solicit 

bids from two or more pipeline contractors, use one of 

Colonial’s independent contractors under existing Work 

Order Contract, and/or use its own forces to effect the 

proposed adjustments. 

 

(3) The total estimated cost of the work to be performed by 

Colonial is $496,000.00 as set out in the attached 

estimate dated April 19, 2021 (Exhibit “A”); however, 

said cost figure is an estimate only, and neither it 

nor any of the other estimated cost figures set out in 

the estimate shall in any way constitute a limit upon 

the amount for which the Town shall be liable to 

compensate Colonial hereunder, as final 

compensation for adjustment work will be based on 

the total actual cost.  Upon completion of the work, a 

settlement statement shall be provided detailing all 

costs.  Should the final summarized cost differ from the 

amount paid by the Town, Colonial will invoice or refund 

the Town for the difference.   

 

 

 

(4) Audit of adjustment costs may be made at Colonial’s 

office located at 1185 Sanctuary Parkway, Suite 100, 

Alpharetta, Georgia 30004, between the hours of 9:00 

AM and 4:00 PM, Monday through Friday. 
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(5) It is mutually agreed between the parties hereto that this 

document shall be deemed to have been executed in the 

State of North Carolina, and that all questions of 

interpretation and construction shall be governed by the 

laws of the State of North Carolina. 

 

(6) The covenants herein contained shall, except as 

otherwise provided, accrue to the benefit of and be 

binding upon the successors and assigns of the parties 

hereto. 

 

(7) Colonial Pipeline Company shall maintain its prior rights 

of occupancy.  Colonial Pipeline Company shall remain 

eligible for reimbursement of all costs for any 

adjustments or relocation that may be required of/by the 

Town or other entity in the future, including costs 

necessary for acquiring any new rights-of-way to 

accommodate any such adjustments or relocations. 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

  

- Page 105 -



 

Colonial Pipeline Company 
 

Loc 806 Tract 293                                                                                                             Page 4 of 4 
Pipeline Accommodation Agreement 

IN WITNESS WHEREOF the parties hereto have caused this agreement to be executed by their 

authorized representatives in two counterparts, each to be considered as an original, on the day and year 

hereinabove written. 

 

 

 

            COLONIAL PIPELINE COMPANY 

WITNESS AS TO COMPANY 

      By:  __________________________________   

     Colonial Representative 

_________________________________    

 

    Attest:  __________________________________ 

                Title:         

_________________________________ 

 

 

 

                                                                  Town of Apex 

 

WITNESS AS TO THE TOWN 

      By:  __________________________________   

                                                                          Title:   

_________________________________    

 

    Attest:  __________________________________ 

                

_________________________________                       
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GENERAL FUND

Section 1. Revenues:

$496,000

$496,000

Section 2. Expenditures:

Transfer to Street Improvement Capital Projects Fund $496,000

$496,000

STREET IMPROVEMENTS CAPITAL PROJECT FUND

Section 3.

$496,000

$496,000

Section 4.

Capital Projects-Burma Drive $496,000

$496,000

Attest:

Jacques K. Gilbert, Mayor Donna B. Hosch, MMC, Town Clerk

Town of Apex 
Budget Ordinance Amendment No. 19

BE IT ORDAINED, by the Council of the Town of Apex that the following Budget Amendment for
the Fiscal Year 2020-2021 Budget Ordinance be adopted:

Sale of Capital Assets

Section 5. Within five (5) days after adoption, copies of this Amendment shall be filed with the
Finance Officer and Town Clerk.

Adopted this the 27th day of April, 2021

Total Revenues

Total Expenditures

Transfer from General Fund

Total Revenues

Total Expenditures
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 for consideration by the Apex Town Council 

 

 Item Type: CONSENT AGENDA 

 Meeting Date: April 27, 2021 

Item Details 

Presenter(s): Jose Martinez, Public Works Director; Shawn Purvis, Assistant Town Manager 

Department(s): Public Works & Transportation 

Requested Motion 

Motion to approve closing of sidewalks as identified on the pedestrian safety plan for Highline Building and 

to temporarily mark three spaces on the west side of Salem St. as a loading zone of 8 am – 5 pm, Mon. – Fri. 

until the loading zone can reopen on Saunders St. 

Approval Recommended? 

Yes 

Item Details 

Construction of a new 3-story building is set to begin soon at the corner of Salem St. and Saunders St. Staff 

has worked with the developer and contractor to develop a pedestrian plan that ensures safety and 

accessibility. Project construction is expected to take 11-12 months. The tight quarters for construction 

necessitate the closing of the sidewalk along Salem adjacent the site during portions of the construction (6 

months) and along Saunders for the duration of the construction. Additionally, access for equipment and 

ensuring safety will require closure of the loading zone spaces along Saunders for the duration of the 

project. The proposed pedestrian routes are attached. To accommodate the necessary loading zones that 

support downtown businesses, staff is proposing converting three parking spaces in front of 123-127 Salem 

St. into a temporary loading zone. The spaces would be for loading 8 am – 5 pm, Monday – Friday, leaving 

regular parking for evenings and weekends. The 9/11 Memorial will be outside the construction fencing 

and the contractor is aware of planned events downtown and will schedule their work accordingly to 

prevent disturbance.  

  

Attachments 

 Pedestrian Safety Plan 
 Parking-Loading Zone Site map 
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 for consideration by the Apex Town Council 

 

 Item Type: PUBLIC HEARING 

 Meeting Date: April 27, 2021 

Item Details 

Presenter(s): Allyson Coltrane, Long Range Transit Planner II 

Department(s): Planning and Community Development 

Requested Motion 

Public hearing and possible motion regarding proposed amendments to the Transit Plan map related to 

GoApex Route 1. 

Approval Recommended? 

Planning staff recommends adoption of the proposed amendments to the Transit Plan map. 

 

The Planning Board unanimously recommended approval of the proposed amendment during their April 

12, 2021 meeting and the Transit Advisory Committee unanimously recommended approval of the 

proposed amendment during their April 14, 2021 meeting. 

Item Details 

The proposed amendment is related to the Beaver Creek Crossings section of GoApex Route 1. Staff is 

proposing that the outbound stop in the interior of Beaver Creek Crossings be removed, and therefore, this 

section of the route would be removed and the bus would instead travel inbound and outbound on Beaver 

Creek Commons Drive. Routing the bus through Beaver Creek Crossings to serve an internal stop requires 

permission from the property manager. 

 

Attachments 

 Staff report 
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Page 1 of 2   Prepared by: Allyson Coltrane, Long Range Transit Planner II 

The Transit Plan Map (last amended July 21, 2020) represents a network of current and future transit routes 
that provide guidance on what is likely to be suitable for long-term growth and mobility. The plan does not 
require a schedule for implementation nor does it set aside funding for improvements. The purpose of the 
public hearing is to consider a proposed amendment to the future route of GoApex Route 1 in order to make a 
decision. 
 
The proposed amendment is related to the Beaver Creek Crossings section of GoApex Route 1. Staff is 
proposing that the outbound stop in the interior of Beaver Creek Crossings be removed, and therefore, this 
section of the route would be removed and the bus would instead travel inbound and outbound on Beaver 
Creek Commons Drive. Routing the bus through Beaver Creek Crossings to serve an internal stop requires 
permission from the property manager. The property manager has indicated that they are unable to enter into 
an agreement at this time; however, they may have interest in the future. Beaver Creek Crossings and Beaver 
Creek Commons will still be served by two exterior stops along Beaver Creek Commons Drive.  The amendment 
would revise the Transit Plan map as shown in Figure 1. 
 

 
Figure 1. Proposed amendment to the Transit Plan map 
 

Staff Recommendation: 

Planning staff recommend supporting the proposed amendment to Transit Plan map. The proposed 
amendment was reviewed with staff from Public Works and Transportation and there were no concerns. 

- Page 113 -



Page 2 of 2   Prepared by: Allyson Coltrane, Long Range Transit Planner II 
 

Transit Advisory Committee Recommendation: 

The Transit Advisory Committee unanimously recommended approval of the proposed amendment during their 
April 14, 2021 meeting.  

Planning Board Recommendation:  

The Planning Board unanimously recommended approval of the proposed amendment during their April 12, 
2021 meeting. 
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 for consideration by the Apex Town Council 

 

 Item Type: PUBLIC HEARING 

 Meeting Date: April 27, 2021 

Item Details 

Presenter(s): Shelly Mayo, Planner II 

Department(s): Planning and Community Development 

Requested Motion 

Quasi-Judicial Public Hearing and possible motion regarding a Major Site Plan for Felton Grove High School 

located at 8550 Stephenson Road. This item was continued from the April 13, 2021 meeting. 

Approval Recommended? 

No recommendation is made by Planning staff on Quasi-Judicial Public Hearings. 

Item Details 

The subject property is identified as Wake County PIN 0750545646. 

Attachments 

 Vicinity Map 

 Staff Report and Attachments 
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The purpose of the public hearing is to review, hear, consider and approve, approve with conditions, or 
disapprove the application for a Major Site Plan. 

BACKGROUND INFORMATION:   
Location:  8550 Stephenson Road 
Applicant/Owner:   Renee Pfeifer, CLH Design, PA/Wake Co. Board of Education 
PROJECT DESCRIPTION:  
Acreage: +/- 68.06 acres 
PIN: 0750545646 
Zoning: Medium Density Residential-Conditional Zoning (MD-CZ #20CZ12) 
2045 Land Use Map: School 
Town Limits: Inside Corporate Limits 

 

ADJACENT ZONING & LAND USES: 
                     Zoning Land Use 

North: Rural Residential (#07ETJ24) Single-family Residential 

South: 
Light Industrial (#07ETJ24) & 
Rural Residential (#07ETJ24) 

Triangle Forest Products, Inc. Landfill (formerly 
Currin Brothers) & Indian Hills Subdivision 

East: Mobile Home Park (#07ETJ24) Briarwood Farms Mobile Home Park 

West: 
Rural Residential (#07ETJ24) & 

Light Industrial (#07ETJ24) 
Triangle Forest Products, Inc. Landfill (formerly 

Currin Brothers) & Single-family Residential 

                      
EXISTING CONDITIONS: 

The site consists of one (1) parcel totaling approximately 68.06 acres.  It is completely wooded with several 
perennial and intermittent streams throughout the site. It is located west of Stephenson Rd, at the end of Derry 
Down Lane and Thriftwood Drive. It is west of the Briarwood Farms Mobile Home Park and north of the Indian 
Hills Subdivision and Triangle Forest Products, Inc. Landfill (formerly Currin Brothers).  

The adjacent landfill is a “Land Clearing and Inert Debris Landfill.” Section 4.3.3 of the UDO defines this use as:  

A disposal facility that consists of solid waste that is generated solely from land clearing activities such 
as stumps and trees; and inert debris such as brick, concrete and clean soil. 

It was approved by Wake County in 2003 and has a 50-foot undisturbed buffer along the eastern and northern 
boundaries. UDO Sec. 4.4.3.I.1.3 requires the following of new landfills:  

No part of a land clearing and inert debris landfill, its accessory ramps, on-site circulation system or 
storage areas shall be sited within 250 feet of a school, child care center, park, church, library or 
residential lot; 

There is an intermittent stream on the southern portion of the Felton Grove High School property, which limits 
development in that area. The UDO requires a 50-foot riparian buffer along each side of the stream, making the 
total width of the buffer 100-feet wide. Based on the location of the stream and the buffers on the landfill 
property, the high school will be a minimum of 250 feet from the active portion of the landfill.  

The UDO does not require new schools to meet these dimensional requirements when locating near an existing 
landfill. However, the concern was mentioned during Planning Board and staff evaluated both properties to 
confirm that the standard would be met.  
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NEIGHBORHOOD MEETING: 
The applicant conducted a virtual neighborhood meeting on November 18, 2020. The meeting report is attached. 
The applicant held a separate neighborhood meeting with the residents of the adjacent rental properties. This 
courtesy meeting was held on April 7, 2021 and was not required by the UDO. The applicant will present the 
results of the meeting. 

ZONING 
Approved Uses: 
The Rezoned Lands may be used for, and only for, the uses listed immediately below. The permitted uses are 
subject to the limitations and regulations stated in the UDO and any additional limitations or regulations stated 
below. For convenience, some relevant sections of the UDO may be referenced; such references do not imply 
that other sections of the UDO do not apply.

1. School, public or private 
2. Communication tower, camouflage stealth (S) 
3. Communication tower, public safety (S) 

4. Wireless communication facility 
5. Wireless support structure 
6. Church or place of worship

Conditions: 

1. This project shall preserve trees measuring 18-inches in diameter at breast height or greater to the 
maximum extent reasonably possible. 

2. In compliance with the UDO and to optimize survival of landscaping, an extension of up to 6 months' time 
may be provided for installation of landscaping after a Certificate of Occupancy would otherwise be 
issued. 

3. To support re-establishment of forest, a reforestation seed mix shall be used in disturbed areas with slopes 
of 3:1 or less, and not located within RCAs or SCMs. To expedite growth and avoid erosion, a slope 
stabilizing mix with conservation seed mix shall be used to slopes greater than 3:1 but less than 2:1 and 
not located within RCAs or SCMs. 

4. This project shall dedicate a 20-foot on-site public greenway easement and within it provide a 10-foot 
greenway path and/or 10-foot sidewalk connection from the driveway connection at Thriftwood Drive to 
the western property line. 

5. This project shall also provide off-site a combined greenway and sanitary sewer easement to 
accommodate future greenway construction by others. To comply with Section 900 of the Town’s 
Standard Specifications, the combined public utility and greenway easement shall be recorded providing 
no less than 30 feet in width, or 10 feet beyond the minimum required for the sanitary sewer, whichever 
is greater. The public greenway easement shall extend from the western boundary of the site, across the 
landfill site (Wake Co. PIN 0750-44-1182) to the landfill’s western boundary. 

6. The Vehicular Use Area Shading described in UDO Section 8.2.5.C is not required in the area between the 
parking deck and parking lot near the site’s eastern boundary. Instead, the same number of trees required 
to meet this standard will be planted elsewhere on the site. The remainder of the site shall meet the 
requirements of UDO Section 8.2.5.C. to the maximum extent reasonably possible. 

7. The 2045 Transportation Plan shows a future north-south Minor Collector along the eastern property line 
starting at Derry Downs Lane extending to the northern site boundary. This project shall provide half of 
the required 60-foot right-of-way as shown on the plan. 

8. Improvements to the existing streets known as Thriftwood Drive and Derry Down Lane (identified as public 
streets having a 60’ right of way on the Briarwood Farms-COSD subdivision map recorded in Book of Maps 
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1986-2149, Wake County Registry, and as accepted by Wake County for use by the general public by 
instrument recorded in Book 7714 at Page 404, Wake County Registry) shall be provided to satisfy such 
NCDOT requirements made upon review of the traffic study for the project which are minimally necessary 
to provide adequate public access as state-maintained roadways to Stephenson Road. Consequently, the 
existing streets known as Thriftwood Drive and Derry Down Lane are not proposed for upgrades to meet 
Town of Apex standards nor are they proposed for dedication to the Town of Apex. 

9. The northern perimeter buffer shall be a 20-foot Type B buffer, except where segmental retaining wall 
tie-backs would encroach. In those areas, it shall be no less than a 15-foot Type A buffer. 

10. Cast-in-place retaining walls shall be permitted within the western 20-foot Type B buffer, as long as 
sufficient landscaping is planted around and on top of the walls to meet the requirements of the 20-foot 
Type B buffer. 

PROJECT DATA: 
The proposed high school will provide space for 2,350 students and approximately 200 employees. The site plan 
consists of several buildings, parking lots, a parking deck, and sports fields.  

Building:  
The proposed educational building ranges from one (1) to three (3) stories tall and contains approximately 392,760 
square feet and 110 classrooms. This building is primarily brick with EIFS and architectural metal accents. The 
parking deck is primarily precast concrete with decorative metal panels that coordinate with the accents on the 
main building. There are also several smaller athletic buildings totaling 7,794 sf on the northern portion of the 
site.  

Resource Conservation Area:  
The UDO requires that developments in this area provide 20% of the site as Resource Conservation Area (RCA). 
This site meets the requirement with the RCA being primarily located within the riparian buffers around the 
streams on site.  

UDO Requirement Provided 

20% = 13.612 acres 20% = 13.612 acres  

Buffers:  
Per UDO Sec. 8.2.6, School, public or private is considered a Class 4 use which require the following buffers: 

Adjacent Property Use: UDO Requirement: Proposed: 

North - Large Lot SF (>/= 12,000 sf) 20-foot Type B buffer 15-foot Type A or 20-foot Type B buffer* 

South - Large Lot SF (>/= 12,000 sf) 20-foot Type B buffer 20-foot Type B Buffer + 50-foot stream buffer 

West - Large Lot SF (>/= 12,000 sf) 20-foot Type B buffer 20-foot Type B buffer 

South & West - Landfill: 15-foot Type B buffer 20-foot Type B buffer 

East - Mobile Home Park: 0-foot 0-foot buffer 

*Zoning Condition #9 allows the northern property buffer to vary from the required 20-foot Type B buffer to a 15-
foot Type A buffer where segmental retaining wall tiebacks would otherwise encroach into the regular buffer. 
There are two (2) areas within the northern buffer where this is shown and the landscaping plan shows a Type A 
buffer plants in those areas.  
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Landscaping:  
The proposed Major Site Plan meets the requirements in the UDO, with the changes that were approved in 
rezoning case #20CZ12. Specifically, the conditions are being met in the following ways:  

 Zoning Conditions #1 & #3: The applicant and engineer have worked with staff to preserve as much of the 
existing forested area as possible and a reforestation seed mix is shown in the areas specified in the zoning 
condition. 

 Zoning Condition #6: Shading trees have not been planted between the parking deck and the parking lot 
to the east, but the same number of trees have been planted elsewhere on site.  

 Zoning Condition #10: The landscaping plan shows trees and shrubs planted both above and below the 
cast-in-place retaining wall within a portion of the western 20’ Type B Buffer. This vegetation meets the 
requirements of the Type B buffer standard.  

Parking:  
The vehicle parking provided for the proposed Major Site Plan meets the requirements of the UDO. The table 
below describes the minimum requirement and proposed number of spaces. The provided number includes 21 
handicap spaces and 2 electric vehicle charging stations within the parking deck.  

Minimum Required: 110 classrooms x 10 per classroom = 1,100 spaces 

Provided: Parking Deck  631 spaces 

 Surface Spaces  469 spaces 

 Total = 1,100 spaces 

In addition, the project provides 56 bicycle parking spaces, while the UDO only requires 26. The bicycle racks 
provided are decorative and will act as site amenities. 

 
Apex Transportation Plan/Access and Circulation:  
The proposed Felton Grove High School will access Stephenson Road via Thriftwood Drive and Derry Down Lane. 
The applicant is proposing to reconstruct both roads to meet NCDOT access road standards. The plans show this 
work primarily taking place within the 60-foot right-of-way shown on the original plat for Briarwood Farms. Some 
disturbance outside the right-of-way is shown to tie the grading related to the road improvements back to the 
existing grade. This grading will not impact any homes. The applicant will need to show temporary construction 
easements on the Construction Drawings for all work outside of the right-of-way and subject property. 

A Traffic Impact Analysis (TIA) was submitted with this application and was reviewed by Transportation staff. The 
TIA studied access to the proposed H-12 (Felton Grove) High School at the following four intersections: 

 Stephenson Road at Derry Down Lane / Cockle Burr Drive 

 Stephenson Road at Thriftwood Drive / Tear Drop Circle 

 Thriftwood Drive at Staff / Bus Driveway (internal) 

 Thriftwood Drive / Reunion Creek Parkway Extension at Connector Road 
The following four intersections were also studied in the TIA: 

 E. Williams Street / N. Main Street at Sunset Lake Road / Old Smithfield Road 

 Sunset Lake Road at Stephenson Road 

 E. Williams Street at Reunion Creek Parkway 

 Stephenson Road at Smith Road  

The TIA noted that the proposed Felton Grove High School is expected to consist of 2,350 students and 217 staff 
members. The school is projected to generate approximately 1,107 new trips entering and 253 new trips exiting 

- Page 119 -



STAFF REPORT 
Felton Grove High School Major Site Plan 
QUASI-JUDICIAL PUBLIC HEARING 

April 13, 2021 Town Council Meeting 
 

 

Page 5 of 8  Prepared by: Shelly Mayo, Planner II 
 

the site during the school weekday A.M. peak hour and 139 new trips entering and 776 new trips exiting the site 
during the school weekday P.M. peak hour. 

Staff has formulated recommendations based on the UDO standards, but NC General Statutes §160A-307.1 only 
gives the Town authority to require improvements to municipal streets, as follows:  

A city may only require street improvements related to schools that are required for safe ingress and 
egress to the municipal street system and that are physically connected to a driveway on the school site. 

Since Thriftwood Drive, Derry Down Lane, and Stephenson Road are not municipal roads, Apex does not have the 
authority to require improvements on those roads. That said, the following improvements are recommended by 
staff based upon review of the TIA and UDO standards, and in some instances may agree with TIA 
recommendations and in some instances may differ, to accommodate the increase in traffic generated by the 
school. The TIA studied options with and without the Reunion Creek Parkway extension, but since the 
Transportation Plan was updated to remove Reunion Creek Parkway connectivity to the school site that option no 
longer applies. 

 Stephenson Road and Derry Down Lane/Cockle Burr Drive:  
o Construct an exclusive northbound left-turn lane with 100 feet of full-width storage and 

appropriate taper. 
o Widen the eastbound approach to accommodate an exclusive right turn lane and a shared left-

through lane with 100 feet of full-width storage and appropriate taper. 
o In the event that NCDOT does not recommend geometric improvements and/or improvements 

are not being provided by WCPSS, consider officer control for peak hour traffic. Currently the 
intersection is operating as two-way stop control with no turn lanes.   

o Note: NCDOT has not recommended any improvements at this intersection. 

 Stephenson Road and Thriftwood Drive/Tear Drop Circle: 
o Install a traffic signal if warranted and permitted by NCDOT.  
o Construct dual northbound left turn lanes with 425 feet of storage in each lane, and two (2) 

receiving westbound lanes with the outside receiving lane providing a minimum of 300 feet of full 
width merge lane and a 35:1 merge taper. 

o Construct an exclusive southbound right-turn lane with 100 feet of full-width storage and 
appropriate taper along Stephenson Road.  

o Widen the eastbound approach to provide an exclusive right turn lane and a shared left-through 
lane with 250 feet of full-width storage and appropriate taper and a shared left-through lane. 

o In the event that NCDOT does not recommend geometric improvements/signalization and/or 
improvements are not being provided by WCPSS, consider officer control for peak hour traffic.  
Currently the intersection is operating as two-way stop control with no turn lanes.  

o Note: NCDOT has not recommended any improvements at this intersection. 

 Thriftwood Drive at the Staff/Bus Driveway: 
o Construct an on-site unsignalized intersection with stop-control on the southbound approach.  

There are no applicable public road recommendations at this location following removal of 
Reunion Creek Parkway extension.   

o Consider school staff control as needed for peak hour traffic based on observation. 

 Thriftwood Drive at Connector Road: 
o There are no applicable recommendations following removal of Reunion Creek Parkway 

extension. This location operates as free flow parking lot access on site. 

 E. Williams Street / N. Main Street at Sunset Lake Road / Old Smithfield Road: 
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o Widen the intersection to provide an additional through lane in the eastbound direction of travel 
(starting and ending 1,000 upstream and 1,200 downstream of the intersection with a lane drop 
at Commons Drive). 

o Construct a second (dual) southbound left turn lane and provide 225 feet of storage on each lane 
with appropriate tapers. 

o Construct a westbound right turn lane with 400 feet of full width and appropriate taper. 
o Construct a northbound right turn lane with 200 feet of full width and appropriate taper. 
o In the event that NCDOT does not recommend geometric improvements and/or improvements 

are not being provided by WCPSS, the intersection will operate over capacity with longer delays 
than if improvements were constructed. 

o Note: NCDOT has not recommended any improvements at this intersection. 

 Sunset Lake Road at Stephenson Road: 
o Construct a restricted conflict intersection (RCI) to handle the heavy eastbound left turn traffic 

volume (over 1,000 vehicles in the AM peak hour) while at the same time minimizing delays 
caused by school development traffic.  Description follows. 

o Construct a signalized U-turn bulb 500 feet east of the Stephenson Road intersection (lined up 
with the proposed right-in, right-out of the future apartment complex) with dual eastbound U-
turn lanes and a single eastbound through lane. 

o Construct two westbound receiving lanes, with one of those lanes continuing as a westbound 
through lane and the other an exclusive westbound right turn lane that begins 150 feet east of 
the signalized U-turn bulb and continues as an add lane to the Stephenson Road intersection 
where it terminates as a channelized free-flow westbound right turn.  

o Stagger the dual eastbound U-turn lanes to provide adequate capacity, with the inside lane having 
minimum 250 feet of storage and appropriate taper, and the outside U-turn lane beginning 150 
feet west of the Stephenson Road intersection and extending east to the signalized U-turn bulb.  

o Construct a second westbound right turn lane with 150 feet of full width storage and a 
northbound receiving lane on Stephenson Road with 600 feet of full width merge length and 
appropriate merge taper. 

o In the event that NCDOT does not recommend geometric improvements and/or improvements 
are not being provided by WCPSS, the intersection will operate over capacity with longer delays 
than if improvements were constructed, even if placed under signalized control.  Currently the 
intersection is operating as southbound stop control with no turn lanes. 

o Note: NCDOT has recommended a traffic signal at this intersection, but has not recommended 
any geometric improvements as part of the school site plan. 

o Note: The TIA also assumed background improvements by others as part of an apartment complex 
proposed on the northeast corner. Those included a southbound left turn lane, eastbound left 
turn lane, westbound right turn lane, and signalization. 

 E. Williams Street at Reunion Creek Parkway: 
o Staff recommends no geometric improvements at this intersection. 

 Smith Road at Stephenson Road: 
o Staff recommends no geometric improvements at this intersection.  
o Note: NCDOT has recommended a traffic signal at this intersection. 

 
The TIA estimated a need for 2,350 feet of internal stacking distance for student pick-up and drop-off. NCDOT’s 
Municipal School Transportation Assistance (MSTA) calculator requires 1,804 feet of internal stacking. The TIA 
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referenced a site plan that appears to provide 2,700 feet of stacking for carpool internal to the site and the 
proposed site plan actually provides 3,100 feet stacking, which will adequately accommodate carpool traffic. 

To promote safer pedestrian access, sidewalk will be extended from the driveway at each road connection and 
will run throughout the site.  Sidewalk is not proposed along Derry Down Lane or Thriftwood Drive from the site 
boundary to Stephenson Road and sidewalk currently does not exist along either side of Stephenson Road north 
of Sunset Lake Road in the vicinity of Thriftwood Drive or Derry Down Lane.  The nearest sidewalk on Stephenson 
Road is more than 2,000 feet north of Derry Down Lane. 

The proposed site plan meets the requirements of zoning condition #4 by building a 10’ greenway from Thriftwood 
Drive to the school’s western property line. It also complies with zoning condition #5 by showing a shared public 
greenway/sewer easement from the school’s western property line, across the landfill, and stopping at its western 
property line.  

Public Works and Transportation staff noted deficiencies in the TIA recommendations for intersection on State 
maintained roadways. The proposed site plan has not incorporated TIA recommendations or staff 
recommendations for geometric improvements to address traffic capacity on state-maintained roadways, with 
the exception of Smith Road at Stephenson Road where staff concur with no recommended improvements. 

Public Utilities: 
The proposed Major Site Plan complies with the standards in the UDO. Sanitary sewer will be extended from the 
Middle Creek pump station on Sunset Lake Road, under NC-540 and across the Triangle Forest Products landfill 
property to the school site. It will then be extended up each of two (2) the natural draws to the property to the 
east. Water will be extended from Colvin Park along Smith Road and across to the site. It will then be extended to 
the east at Thriftwood Drive and Derry Down Lane.  

Storm Drainage: 
The proposed Major Site Plan complies with the requirements of the UDO. The site proposes five (5) Stormwater 
Control Measures.  

Grading: 
The proposed Major Site Plan meets the grading requirements of the Unified Development Ordinance. Generally, 
the site sits lower than the eastern and northern properties, except where streams cross the property lines. The 
main buildings, parking, and closest sports fields are between 10 and 20 feet lower than the adjacent property to 
the east.  

Lighting: 
The proposed lighting plan complies with the requirements of the UDO. 

Supplemental Standards:  
There are no supplemental standards required for the use School, public or private. 

UNIFIED DEVELOPMENT ORDINANCE: 
The proposed Major Site Plan complies with the standards provided in the UDO, except the traffic conditions of 
the connecting roads. 

Public Works and Transportation staff noted deficiencies in the TIA recommendations for intersection on State 
maintained roadways. The proposed Major Site Plan has not incorporated TIA recommendations or staff 
recommendations for geometric improvements to address traffic capacity on state-maintained roadways, with the 
exception of Smith Road at Stephenson Road where staff concur with no recommended improvements. 

MAJOR SITE PLAN STANDARDS:  
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STAFF REPORT 
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QUASI-JUDICIAL PUBLIC HEARING 

April 13, 2021 Town Council Meeting 
 

 

Page 8 of 8  Prepared by: Shelly Mayo, Planner II 
 

In order to approve an application for a Major Site Plan, the Town Council shall find the following standards are 
met by the proposed Major Site Plan: 

a) Compatibility. The development proposed in the site plan and its general location is compatible with 
the character of surrounding land uses. 

b) Zoning district supplemental standards. The development and uses in the site plan comply with Sec. 4.4 
Supplemental Standards. 

c) Site development standards. The development proposed in the site plan and its general layout and 
design comply with all appropriate standards in Article 8: General Development Standards. 

d) Mitigation of development on steep slopes. If appropriate, the site plan complies with the requirements 
of Sec. 8.1.4 Slope Protection Standards. 

e) Dedication of ROW for Thoroughfare Plan. The development proposed in the site plan conforms to the 
requirements of Sec. 7.4 Dedication of ROW for Thoroughfare Streets and Highways. 

f) Required improvements. The development proposed in the site plan conforms to the requirements of 
Sec. 7.5 Required Improvements. 

g) Other relevant standards of this Ordinance. The development proposed in the site plan and its general 
layout and design comply with all other relevant standards of this Ordinance, except that a site plan is 
not required to comply with a setback standard if there is a permanent improvement on the site that 
existed prior to August 1, 2000 that makes compliance impossible and the exception to the setback 
standard is the minimum necessary to accommodate the pre-existing permanent improvement.   

h) Applicable Standards of Article 7: Subdivision and Article 14: Parks, Recreation, Greenways, and Open 
Space. The development proposed in the site plan shall comply with the applicable standards of Article 
7: Subdivision and Article 14: Parks, Recreation, Greenways, and Open Space, including, but not limited 
to, street and utility improvements and park, recreation, and open space dedication or fee-in-lieu. 

i) Impact on public facilities. The proposed development shall not have a significant adverse impact on 
public facilities and services, including roads, potable water and wastewater facilities, parks, police, fire, 
and EMS facilities. 
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PUBLIC WORKS & TRANSPORTATION - TRAFFIC 

 

TOWN OF APEX  
The Peak of Good Living 

PO Box 250 Apex, NC 27502  |  (919) 249-3400  |  www.apexnc.org 

 

 

January 15, 2021 
 
 
Matthew D. Peach, P.E. 
Stantec Consulting Services Inc.  
801 Jones Franklin Road  
Suite 300  
Raleigh, NC 27606 
 
 
Subject: Staff summary and comments for the H-12 (Felton Grove) High School TIA, 

11/30/2020 
 
 
Mr. Peach: 
 
Please review the following summary of my comments and recommendations.  You may 
schedule a meeting with me and your client to discuss at your convenience. 
 
 
Study Area 
 
The TIA studied access to the proposed H-12 (Felton Grove) High School at the following four 
intersections:   
 

 Stephenson Road at Derry Down Lane / Cockle Burr Drive 

 Stephenson Road at Thriftwood Drive / Tear Drop Circle 

 Thriftwood Drive at Staff / Bus Driveway (internal)  

 Thriftwood Drive / Reunion Creek Parkway Extension at Connector Road 
 
The following four intersections were also studied in the TIA: 
   

 E. Williams Street / N. Main Street at Sunset Lake Road / Old Smithfield Road 

 Sunset Lake Road at Stephenson Road 

 E. Williams Street at Reunion Creek Parkway 

 Stephenson Road at Smith Road  
 

 
Trip Generation 
 
The proposed H-12 (Felton Grove) High School is expected to consist of 2,350 students and 
217 staff members.  It’s projected to generate approximately 1107 new trips entering and 253 
new trips exiting the site during the school weekday A.M. peak hour and 139 new trips entering 
and 776 new trips exiting the site during the school weekday P.M. peak hour. It should be noted 
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that the school A.M. peak hour is expected to overlap with the A.M. peak hours for the adjacent 
roadway network.  The school P.M. peak hour is expected to occur between 2 P.M. and 4 P.M. 
 
Background traffic 
 
Background traffic consists of 1% annual background traffic growth compounded to build out 
year 2026, except for the through movements on Sunset Lake Road and Old Smithfield Road 
which were projected to have a 4% annual growth rate compounded to build out year 2026. 
Background traffic from the following approved developments was also included in the analysis: 
 

 Horton Park 

 Sunset Lake Apartments 
 

Trip Distribution and Assignment 
 
The trip distributions to and from the school site are as follows: 
 

 35 percent to/from the north on East Williams Street;  

 35 percent to/from the west on Old Smithfield Road;  

 15 percent to/from the south on East Williams Street;  

 10 percent to/from the east on Sunset Lake Road; and  

 5 percent to/from the north on Smith Road. 

An alternate scenario was also analyzed that assumes an extension of Reunion Creek Parkway 

to Thriftwood Drive. That scenario reassigns 60% of the school trips onto the extension and the 

intersection of E. Williams Street at Reunion Creek Parkway. However the alternate scenario 

does not change the overall assumptions for the trip distribution.  Trips from the north and south 

on East Williams Street, and from the west on Old Smithfield Road are reassigned to the 

intersection of E Williams Street and Reunion Creek Parkway. It should be noted that the 

extension of Reunion Creek Parkway is on the Town of Apex’s transportation plan, however it is 

not a funded project. 

 

Traffic Capacity Analysis and Recommendations 

Level of Service (LOS) is a grade of A through F assigned to an intersection, approach, or 

movement to describe how well or how poorly it operates.  LOS A through D is considered 

acceptable for peak hour operation.  LOS E or F describes potentially unacceptable operation 

and developers may be required to mitigate their anticipated traffic impact to improve LOS 

based on the Apex Unified Development Ordinance (UDO). 

Tables 1 through 8 describe the levels of service (LOS) for the scenarios analyzed in the TIA.  

“NA” is shown when the scenario does not apply.  The scenarios are as follows: 

 Existing 2020 - Existing year 2020 traffic. 

 No Build 2026 – Projected year (2026) with background growth, approved development 

traffic from others, and committed transportation improvements by others where 

applicable. 

- Page 125 -



3 

 Build 2026 – Projected year (2026) with background traffic, background improvements, 

and site build-out including recommended improvements where applicable. 

 Build 2026 Alternate - Projected year (2026) with Reunion Creek Parkway extended to 

E Williams Street, background traffic, background improvements, and site build-out 

including recommended improvements where applicable. 

 

 

Stephenson Road at Derry Down Lane / Cockle Burr Drive (unsignalized) 

Table 1. A.M. / P.M. Unsignalized Peak Hour Levels of Service 

Stephenson Road at Derry Down Lane / Cockle Burr Drive 

 
Existing 

2020 
No Build 

2026 
Build 2026 

Build 2026 
Alt 

Overall NA NA NA NA 

Eastbound (Derry Down Lane) B / B1 C / B1 E / C1 F / C1 

Westbound (Cockle Burr 
Drive) 

B / B1 C / B1 F / D1 F / D1 

Northbound (Stephenson 
Road) 

A / A2 A / A2 A / A2 A / A2 

Southbound (Stephenson 
Road) 

A / A2 A / A2 A / A2 A / A2 

1. Level of service for stop-controlled minor street approaches. 

2. Level of service for left turn movements on free-flowing approaches. 

TIA recommendations: 

 The TIA recommends construction of an exclusive northbound left-turn lane with 100 

feet of full-width storage and appropriate taper, and widening of the eastbound approach 

to accommodate an exclusive right turn lane and a shared left-through lane with 100 feet 

of full-width storage and appropriate taper. These recommendations are consistent for 

both the Build 2026 and the Build 2026 Alternate scenarios analyzed in the TIA.  

Apex staff recommendations: 

 Apex staff concur with both recommendations. In both scenarios the minor street 

approaches are projected to operate at LOS E or F in the AM peak hour. Average 

vehicle delays are projected to be over three minutes per vehicle for the eastbound 

shared left-through lane in both the Build and the Build Alternate scenarios, however 95th 

percentile queues are not projected to exceed 100 feet due to low through and turn 

movement volumes. A traffic signal would improve operations on the minor street 

approaches if warranted and permitted. However, based on the traffic volume 

projections, a traffic signal will most likely not be warranted.   
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Stephenson Road at Thriftwood Drive / Tear Drop Circle (unsignalized) 

Table 2. A.M. / P.M. Unsignalized Peak Hour Levels of Service 

Stephenson Road at Thriftwood Drive / Tear Drop Circle 

 
Existing 

2020 
No Build 

2026 
Build 2026 

Build 2026 
Alt 

Overall NA NA NA NA 

Eastbound (Thriftwood Drive) B / B1 C / C1 F / F1 F / E1 

Westbound (Tear Drop Circle) B / B1 C / B1 F / F1 F / F1 

Northbound (Stephenson 
Road) 

A / A2 A / A2 F / A2 C / A2 

Southbound (Stephenson 
Road) 

A / A2 A / A2 A / A2 A / A2 

1. Level of service for stop-controlled minor street approaches. 

2. Level of service for left turn movements on free-flowing approaches. 

TIA recommendations: 

 The TIA recommends construction of an exclusive northbound left-turn lane with 500 

feet of full-width storage and appropriate taper and an exclusive southbound right-turn 

lane with 100 feet of full-width storage and appropriate taper along Stephenson Road. 

On the eastbound approach the TIA recommends widening to provide an exclusive right 

turn lane and a shared left-through lane with 250 feet of full-width storage and 

appropriate taper. With these improvements the projected northbound 95th percentile 

queues were calculated to be 2,570 feet in the A.M. peak hour.  When modeled in 

SimTraffic the AM maximum left turn queue was shown to exceed 600 feet, however the 

TIA did not report the spillover queue in the northbound through lane (which is in access 

of 1,500 feet).  Based on both Synchro traffic analysis and SimTraffic micro-simulation 

the projected queue lengths are shown to exceed the recommended left lane storage 

capacity of 500 feet, which will cause queue spillback and blockage of the northbound 

through lane, leading to operational failure at the intersection. 

 

 In the Build 2026 Alternate scenario (with the Reunion Creek Parkway Extension), the 

TIA recommends construction of an exclusive northbound left-turn lane with 425 feet of 

full-width storage and appropriate taper on Stephenson Road, and widening the 

eastbound approach to provide an exclusive right turn lane and a shared left-through 

lane with 125 feet of full-width storage and appropriate taper. With these improvements, 

the free flow northbound and southbound approaches are projected to operate without 

interruptions to traffic flow from the school generated traffic, and the northbound left turn 

storage bay is projected to provide enough capacity to store the left turn queue.  

However, both minor street approaches are projected to experience delays of over 2 

minutes per vehicle in the AM peak hour when modeled in SimTraffic.  In the PM peak 

hour, the eastbound approach that serves the heavy outbound school traffic is projected 
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to operate at LOS E with average vehicle delays of 37 seconds per vehicle, while the 

westbound approach is projected to operate at LOS F with delays of 113 seconds per 

vehicle.  

 

Apex staff recommendations: 

 Apex staff recommends the installation of a traffic signal if warranted and permitted by 

NCDOT.  The intersection will most likely not meet traffic volume warrants outside of the 

AM peak hour, however, due to the projected high volume of vehicles entering and 

leaving the school site (over 800 vehicles in the AM Peak Hour and over 640 vehicles in 

the PM Peak Hour), a traffic signal would be justified based on the Peak Hour Warrant.  

In addition to the traffic signal Apex staff recommends dual northbound left turn lanes 

with 425 feet of storage on each lane, and two receiving westbound lanes with the 

outside receiving lane providing minimum of 300 feet of full width acceleration distance 

and a 35:1 merge taper.  Staff agrees with the recommendation for the southbound right 

turn lane and the widening of the eastbound approach for an exclusive right turn lane 

and a shared left-through lane. The eastbound right turn should operate to allow right 

turns on red in order to accommodate the heavy right turn outbound traffic flow in the PM 

peak hour.  The installation of a traffic signal along with the other stated improvements, 

would provide enough intersection capacity to serve the heavy inbound traffic flow in the 

AM peak hour, with overall intersection LOS D and average intersection delays of 39 

seconds per vehicle (meeting requirements of the UDO).  In the PM peak hour, with staff 

recommendations the signalized intersection is projected to operate at LOS D or better 

on all approaches except the eastbound approach.  Due to the heavy right turn school 

traffic, the eastbound approach is projected to operate at LOS F with 95th percentile 

queues less than 500 feet.  

 

 In the event that the Reunion Creek Parkway Extension is constructed per the Build 

2026 Alternate scenario, Apex staff concurs with the recommendations of the TIA. With 

a significant portion of school traffic being diverted west on Reunion Creek Parkway, it is 

unlikely this intersection will meet traffic volume warrants for a traffic signal. The TIA 

recommendations provide for adequate queue storage internally on the minor street 

eastbound approach and on the northbound left turn. 
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Thriftwood Drive at Staff / Bus Driveway (unsignalized) 

Table 3. A.M. / P.M. Unsignalized Peak Hour Levels of Service 

Thriftwood Drive at Staff/Bus Driveway 

 Build 2026 Build 2026 Alt 

Overall NA NA 

Eastbound (Thriftwood Drive) NA F / A2 

Westbound (Thriftwood Drive) NA NA 

Southbound (Staff/Bus Driveway) C / F1 A / B1 

1. Level of service for stop-controlled minor street approaches. 

2. Level of service for left turn movements on free-flowing approaches. 

TIA recommendations: 

 The TIA recommends construction of an unsignalized intersection with stop-control on 

the southbound approach. The TIA recommends Thriftwood Drive to be constructed as a 

two-lane, two-way road in the east-west direction, and the southbound approach to be 

constructed as a two-lane, two-way road with no addition turn lanes.  In the Build 2026 

Alternate scenario with the Reunion Creek Parkway Extension, significant traffic volume 

is projected to leave and enter the site to and from the west.  Therefore the TIA 

recommends additional construction of an exclusive eastbound left-turn lane with 500 

feet of full-width storage and appropriate taper, an exclusive westbound right-turn lane 

with 275 feet of full-width storage and appropriate taper, and an exclusive southbound 

left-turn lane with maximum available full-width storage and appropriate taper.  

 

With these improvements the stop controlled southbound approach is projected to 

operate at LOS A and F in the AM and PM peak hours in the Build 2026 scenario with 

average vehicle delays of over 3 minutes per vehicle and 95th percentile queues of over 

1,000 feet during the PM peak hour.  In the Build 2026 Alternate scenario the 

southbound approach is projected to operate at LOS A and B, however the eastbound 

left turn movement is projected to operate at LOS F and A in the AM and PM peak 

hours.  Average vehicle delays for the left turn movement are projected to be over 90 

seconds per vehicle with 95th percentile queues of over 550 feet during the AM peak 

hour.  

  

- Page 129 -



7 

Apex staff recommendations: 

 Apex staff recommends consideration of officer control in addition to the 

recommendations in the TIA.  Alternative intersection design such as a roundabout may 

also improve operations. 

  

Thriftwood Drive / Reunion Creek Parkway Extension at Connector Road (unsignalized) 

Table 4. A.M. / P.M. Unsignalized Peak Hour Levels of Service 

Thriftwood Drive / Reunion Creek Parkway Extension at Connector Road 

 Build 2026 Alt 

Overall NA 

Eastbound (Reunion Creek Parkway) A / A2 

Westbound (Thriftwood Drive) NA 

Southbound (Connector Road) A / C1 

1. Level of service for stop-controlled minor street approaches. 

2. Level of service for left turn movements on free-flowing approaches. 

TIA recommendations: 

 The TIA recommends construction of an unsignalized intersection in the Build 2026 

Alternate scenario with free flow movements in the eastbound and westbound directions 

of travel and stop control on the southbound approach.  The TIA recommends Thrifwood 

Drive and Reunion Creek Parkway to be constructed as two-lane two-way roadways in 

the east-west directions of travel and the Connector Road be constructed as a two-lane 

two-way road in the north-south directions of travel. 

Apex staff recommendations: 

 Apex staff concurs with the recommendation. The stop-controlled southbound approach 

is projected to operate at LOS A and C in the AM and PM peak hours with minimal 

delays. 
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E. Williams Street / N. Main Street at Sunset Lake Road / Old Smithfield Road (signalized) 

Table 5. A.M. / P.M. Signalized Peak Hour Levels of Service 

E. Williams Street / N. Main Street at Sunset Lake Road / Old Smithfield Road 

 
Existing 

2020 
No Build 

2026 
Build 2026 

Build 2026 
Alt 

Overall D / C F / D F / E F / E 

Eastbound (Old Smithfield 
Road) 

C / D C / E F / F F / F 

Westbound (Sunset Lake 
Road) 

E / C F / C D / C D / D 

Northbound (E. Williams 
Street/ N. Main Street) 

D / C E / D F / E F / E 

Southbound (E. Williams 
Street) 

D / C F / C F / E F / E 

 

TIA recommendations: 

 In the Build 2026 scenario, the TIA recommends considering construction of an 

exclusive northbound right-turn lane with 500 feet of full-width storage and appropriate 

taper, and an exclusive westbound right-turn lane with 450 feet of full-width storage and 

appropriate taper. Additionally, the TIA recommends traffic signal modifications to 

accommodate new phasing. Despite these improvements the intersection is still 

projected to operate over capacity resulting in multiple approaches with LOS F and 

queue spillback during both AM and PM hours of operation. Average intersection delays 

are projected to be 187 seconds per vehicle in the AM peak hour and 61 seconds per 

vehicle in the PM peak hour. 

 

 In the Build 2026 Alternate scenario, with the Reunion Creek Parkway extension, the TIA 

recommends considering construction of an exclusive northbound right-turn lane with 

225 feet of full-width storage and appropriate taper, an exclusive westbound right-turn 

lane with 350 feet of full-width storage and appropriate taper, as well as traffic signal 

modifications to accommodate new phasing. Despite these improvements the 

intersection is still projected to operate over capacity resulting in multiple approaches 

with LOS F and queue spillback during both AM and PM hours of operation. Average 

intersection delays are projected to be 123 seconds per vehicle in the AM peak hour and 

66 seconds per vehicle in the PM peak hour. 
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Apex staff recommendations: 

 Apex staff recommends for consideration intersection widening to provide an additional 

through lane in the eastbound direction of travel (starting and ending 1,000 upstream 

and 1,200 downstream of the intersection with a lane drop at Commons Drive), and a 

dual southbound left turn lane with minimum 225 feet of storage on each lane and 

appropriate taper. The westbound right turn storage lane can be reduced to provide 400 

feet of full width and appropriate taper, and the northbound right turn storage lane can 

be reduced to provide 200 feet of full width and appropriate taper.  With these capacity 

improvements the intersection is projected to operate at LOS E in the AM peak hour with 

intersection delays of 74 seconds per vehicle, and LOS D in the PM peak hour with 

intersection delays of 41 seconds per vehicle.  The proposed school development is 

projected to increase traffic volumes by 36% in the AM peak hour and 28% in the PM 

peak hour at this intersection. The improvements recommended for consideration by 

Town staff will minimize delays associated with development traffic per the UDO. 

 

 In the case of the Reunion Creek Parkway extension, Apex staff recommends for 

consideration intersection widening to provide an additional through lane in the 

eastbound direction of travel (starting and ending 1,000 upstream and 1,200 

downstream of the intersection with a lane drop at Commons Drive), a dual southbound 

left turn lane with minimum 225 feet of storage on each lane and appropriate taper, as 

well as the westbound and northbound right turn lanes recommended for consideration 

in the TIA.  With these capacity improvements the intersection is projected to operate at 

LOS E in the AM peak hour with intersection delays of 66 seconds per vehicle, and LOS 

D in the PM peak hour with intersection delays of 42 seconds per vehicle.  The proposed 

school development is projected to increase traffic volumes by 29% in the AM peak hour 

and 20% in the PM peak hour at this intersection. The improvements recommended for 

consideration by Town staff will minimize delays associated with development traffic per 

the UDO. 
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Sunset Lake Road at Stephenson Road 

Table 6. A.M. / P.M. Peak Hour Levels of Service 
Sunset Lake Road at Stephenson Road 

 

Unsignalized Signalized 

Existing 2020 
No Build 

2026 
Build  2026 

Build  2026 
Alt 

Overall NA B / B F / F D / C 

Eastbound (Sunset Lake Road) A / A2 A / A F / A D / C 

Westbound (Sunset Lake Road) NA B / B F / E E / C 

Southbound (Stephenson Road) E / E1 D / D E / F E / D 

1. Level of service for stop-controlled approaches. 

2. Level of service for left turn movement on free-flowing approaches. 

 

TIA recommendations: 

 The TIA assumes a traffic signal will be installed by background development, as well as 

an eastbound left turn lane with 150 feet of storage and taper, a westbound right turn 

lane with 100 feet of storage and taper, and a southbound left turn lane with 250 feet of 

storage and taper.  In addition to these improvements done by others, the TIA 

recommends considering construction of a second eastbound left-turn with maximum 

available length of full-width storage and appropriate taper to store a left turn vehicle 

queue 1,150 feet, a second northbound receiving lane on Stephenson Road with 

minimum 600 feet of full with storage and appropriate merge taper, extension of the 

westbound right-turn lane to 625 feet of full-width storage and appropriate taper, 

extension of the southbound left-turn lane to 525 feet of full-width storage and 

appropriate taper, as well as modifications to the traffic signal.  Despite these 

improvements the intersection is still projected to operate at LOS F in both peak hours in 

the Build 2026 scenario with average intersection delays of 115 and 87 seconds per 

vehicle in the AM and PM peak hours.  

 

 In the Build 2026 Alternate scenario, with the Reunion Creek Parkway extension, the TIA 

recommends considering construction of dual eastbound left-turn lanes with 475 feet of 

full-width storage and appropriate taper, a second northbound receiving lane with a 

minimum of 600 feet of full with storage and appropriate merge taper, extension of the 

westbound right-turn lane to 525 feet of full-width storage and appropriate taper, as well 

as modifications to the traffic signal.  With these improvements the intersection is 

projected to operate at LOS D and C in the AM and PM peak hours with average 

intersection delays of 48 and 32 seconds per vehicle in the AM and PM peak hours. 
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Apex staff recommendations: 

 Apex staff recommends for consideration the construction of a restricted conflict 

intersection (RCI) to handle the heavy eastbound left turn traffic volume (over 1,000 

vehicles in the AM peak hour) while at the same time minimizing delays caused by 

school development traffic per the UDO. Utilizing the widened pavement section 

committed by others in the No Build scenario, the RCI would require construction of a 

signalized U-turn bulb 500 feet east of the Stephenson Road intersection (lined up with 

the proposed right-in, right-out of the future apartment complex) with dual eastbound U-

turn lanes and a single eastbound through lane, as well as two westbound receiving 

lanes, with one of those lanes being a westbound through lane and the other one an 

exclusive westbound right turn lane that begins 150 feet east of the signalized U-turn 

bulb and continues as an add lane to the Stephenson Road intersection where it 

terminates as a channelized free-flow westbound right turn. The dual eastbound U-turn 

lanes need to be staggered to provide adequate capacity, with the inside lane having 

minimum 250 feet of storage and appropriate taper, and the outside U-turn lane 

beginning 150 feet west of the Stephenson Road intersection and extending east to the 

signalized U-turn bulb.  In addition a second westbound right turn lane with 150 feet of 

full with storage and a northbound receiving lane with 600 feet of full with storage and 

appropriate merge taper is recommended. With these improvements the signalized U-

turn bulb is projected to operate at LOS B and A with average vehicle delays of 20 and 6 

seconds per vehicle, and the intersection of Stephenson Road and Sunset Lake Road is 

projected to operate at LOS B with average vehicle delays of 19 and 14 seconds per 

vehicle.  Both intersections are projected to provide enough capacity to meet all of the 

traffic demand. The proposed school development is projected to increase traffic 

volumes by 45% in the AM peak hour and 37% in the PM peak hour at this intersection. 

The improvements recommended for consideration by Town staff will minimize delays 

associated with development traffic per the UDO. 

 

 In the Build 2026 Alternate scenario, with the Reunion Creek Parkway extension, Apex 

Staff concurs with the recommendations in the TIA, provided that widening of the 

eastbound approach is feasible given the existing corridor constraints due to adjacent 

development. 

 
  

- Page 134 -



12 

E. Williams Street at Reunion Creek Parkway 

Table 7. A.M. / P.M. Peak Hour Levels of Service 

E. Williams Street at Reunion Creek Parkway 

 Unsignalized Signalized 

 
Existing 

2020 
No Build 

2026  
Build 2026  

Build 2026 
Alt 

Overall NA NA NA D / C 

Eastbound (Hope Community 
Church Driveway) 

E / D1 F / E1 F / F1 F / D 

Westbound (Reunion Creek 
Parkway) 

E / D1 F / E1 F / F1 F / D 

Northbound (E. Williams Street) A / A2 A / A2 A / A2 C / C 

Southbound (E. Williams Street) A / A2 A / A2 A / A2 D / B 

1. Level of service for stop-controlled minor street approaches. 

2. Level of service for left turn movements on free-flowing approaches. 

 

TIA recommendations: 

In the Build 2026 scenario, the TIA recommends no improvements at this intersection.  In 

the Build 2026 Alternate scenario, with the Reunion Creek Parkway extension, traffic from 

the school site is projected to reroute to this intersection.  The TIA recommends construction 

of an exclusive northbound right-turn lane with 225 feet of full-width storage and appropriate 

taper, and widening and marking of the westbound approach to accommodate a left-turn 

lane with 325 feet of full-width storage and appropriate taper, a right-turn lane with 450 feet 

of full-width storage and appropriate taper, and a through lane. Additionally the TIA 

recommends remarking of the southbound two-way left turn lane as far back as Straywhite 

Avenue to provide additional queue storage, and installation of a traffic signal. With these 

improvements the intersection is projected to operate at LOS D and C with overall 

intersection delays of 40 and 29 seconds per vehicle in the AM and PM peak hours. 
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Apex staff recommendations: 

 Apex staff concur with the recommendations in the TIA for both Build 2026 and Build 

2026 Alternate scenarios.  In the Build 2026 scenario, school traffic will add more than 

15% of overall traffic to the intersection in both peak hours on E. Williams Street, 

causing the minor street stop-controlled approaches to operate at LOS F in both peak 

hours, with delays on both eastbound and westbound approaches in excess of 300 

seconds per vehicle in the AM peak hour.  However, due to low traffic volumes on the 

minor street eastbound and westbound approaches, a traffic signal will most likely not be 

warranted. 

 

 In the Build 2026 Alternate scenario, with Reunion Creek Parkway extension bringing 

school traffic to the westbound approach, a traffic signal will most likely be warranted, 

and is recommended for installation contingent on NCDOT approval. The southbound 

left turn queue is projected to stack beyond the intersection of Straywhite Avenue in the 

AM peak hour, however the two-way left turn lane on E. Williams Street provides enough 

storage capacity for the long left turn queue.  It is anticipated that some of the Miramonte 

neighborhood traffic will reroute to the signalized intersection of Reunion Creek Parkway 

in the AM peak hour due to excessive left turn delays on Straywhite Avenue and 

potential intersection blockage from the left turn queue. The recommendation for the left 

turn and right turn storage lanes on Reunion Creek Parkway will provide adequate 

queue storage capacity even though both eastbound and westbound approaches are 

projected to operate at LOS F in the AM peak hour.  
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Smith Road at Stephenson Road 

Table 8. A.M. / P.M. Unsignalized Peak Hour Levels of Service 
Smith Road at Stephenson Road 

 Existing 2020 
No Build 

2026 
Build  2026 

Build  2026 
Alt 

Overall NA NA NA NA 

Eastbound (Stephenson Road) A / A2 A / A2 A / A2 A / A2 

Westbound (Stephenson Road) NA NA NA NA 

Southbound (Smith Road) B / B1 C / C1 D / C1 D / C1 

1. Level of service for stop-controlled minor street approaches. 

2. Level of service for left turn movements on free-flowing approaches. 

 

TIA recommendations: 

The TIA does not recommend improvements at this intersection for both the Build 2026 and 

the Build 2026 Alternate scenarios. 

 

Apex staff recommendations: 

 Apex staff concur with the recommendations in the TIA for both Build 2026 and Build 

2026 Alternate scenarios.  The stop controlled southbound approach is projected to 

operate at LOS D or better in both the AM and PM peak hours under both scenarios, 

with southbound 95th percentile queues not exceeding 150 feet.  

  

  

- Page 137 -



15 

Carpool Queue Accommodations 

The TIA estimated a need for 2,350 feet of internal stacking distance for student pick-up and 

drop-off.  The TIA references a site plan that appears to provide 2,700 feet of stacking for 

carpool internal to the site. Therefore it appears the site plan adequately accommodates carpool 

traffic. 

 

Please coordinate with the NCDOT District Engineer’s Office concerning recommended 

improvements.  Town staff will be available for meetings with NCDOT staff to discuss 

improvements on state maintained roadways as needed.  All recommendations are subject to 

review by Town Council prior to approval. 

 

Sincerely, 

 
Serge Grebenschikov 
Traffic Engineer 
919-372-7448 

 
 

ATTACHMENTS:

Figure 32: Recommended Improvements without Reunion Creek Parkway Extension
(Modified to include Town of Apex Staff recommendations)

Figure 33: Recommended Improvements with Reunion Creek Parkway Extension
(Modified to include Town of Apex Staff recommendations) 
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MAJOR SITE PLAN APPLICATION INFORMATION 
This document is a public record under the North Carolina Public Records Act and may be published on the Town’s website or disclosed to 
third parties. 
Application #: Submittal Date: 

Fee Paid $ Check # 

  Last Updated: June 25, 2019 

Project Information 

Project Name:  
Address:  
Property PIN:  
Acreage:  Zoning  

Town Limits:     Inside corporate limits    In ETJ     *Outside corporate limits and ETJ 
For Non-residential Developments 

Total number of buildings:  Number of floors:  

Total square footage of all buildings:   

For Residential Developments 

Number of multi-family units:    Number of floors:  

Applicant Information 

Name:  

Address:  

City:  State:  Zip:  

Phone:  Email:  

Owner Information 

Name:  

Address:  

City:  State:  Zip:  

Phone:  Email:  

Attorney Information 

Name:  

Address:  

City:  State:  Zip:  

Phone:  Email:  

Engineer Information 
Name:  

Address:  

City:  State:  Zip:  

Phone:  Email:  

Page 3 of 26 Major Site Plan Application

Felton Grove High School (H-12)

8550 Stephenson Road, Apex, NC 27539

0750545646

68.06 MD-CZ

✔

6 total buildings HS- 3 floor, remaining buildings 1 floor

399,671 SF

N/A N/A

Renee Pfeifer

400 Regency Forest Drive, Suite 120

Cary NC 27518

919-319-6716 rpfeifer@clhdesignpa.com

Wake County board of Education (ATTN: AnnaMaria Taylor, Senior Facility Planner)

5625 Dillard Drive, Crossroad Building 1

Cary NC 27518

919-588-3602 amtaylor@wcpss.net

Kenneth C. Haywood- Howard, Stalling, From, Atkins, Angell & Davis, P.A.

5410 Trinity Road, Suite 210

Raleigh NC 27605

919-821-7700 khaywood@hsfh.com

CLH Design, P.A.

400 Regency Forest Drive, Suite 120

Cary NC 27518

919-319-6716 rpfeifer@clhdesignpa.com

N/A

11/30/20
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# of 
Property 
Owners PIN Real Estate ID Owner Mail Address 1 Mail Address 2 Site Address

1 0750441182 069355 CURRIN BROS INC PO BOX 547 FUQUAY VARINA NC 27526-0547 4237 SUNSET LAKE RD
2 0750456175 109150 REVOCABLE LIVING TRUST OF DENNIS MCCOY & RANDY GARREN 8537 SMITH RD APEX NC 27539-8169 8549 SMITH RD
3 0750456507 109149 CHAMBLEE, DAVIS B. CHAMBLEE, LEANNE M. 8509 SMITH RD APEX NC 27539-8169 8509 SMITH RD
4 0750466110 107588 SCOTT, RONALD D.          SCOTT, MELODY S. 8429 SMITH RD APEX NC 27539-8181 8429 SMITH RD
5 0750466564 109146 EMERY, JASON G.            EMERY, JOANNA L. 8409 SMITH RD APEX NC 27539-8181 8409 SMITH RD
6 0750538989 130746 DEW, JOHNNIE M.              DEW, BESSIE W. 4712 JOSEPH MICHAEL CT RALEIGH NC 27606-9646 4636 ARROWHEAD DR
8 0750549090 130747 DEW, BESSIE W. 4712 JOSEPH MICHAEL CT RALEIGH NC 27606-9646 4632 ARROWHEAD DR
9 0750576147 107587 DEAN, JOSEPH W.             DEAN, CHRISTINE W. 8317 SMITH RD APEX NC 27539-8179 8317 SMITH RD

10 0750631918 130748 DEW, BESSIE W. 4712 JOSEPH MICHAEL CT RALEIGH NC 27606-9646 4628 ARROWHEAD DR
11 0750632916 130749 DEW, BESSIE W. 4712 JOSEPH MICHAEL CT RALEIGH NC 27606-9646 4624 ARROWHEAD DR
12 0750633913 130750 DEW, BESSIE W. 4712 JOSEPH MICHAEL CT RALEIGH NC 27606-9646 4620 ARROWHEAD DR
13 0750634925 130751 DEW, BESSIE W. 4712 JOSEPH MICHAEL CT RALEIGH NC 27606-9646 4616 ARROWHEAD DR
14 0750642452 175263 BRIARTAC FAMILY LLC       Attn: TONYA C. CUMALANDER, TRUSTEE PO BOX 1055 FUQUAY VARINA NC 27526-1055 3012 THRIFTWOOD DR
15 0750643379 159768 AQUA NORTH CAROLINA, INC. 202 MACKENAN DR CARY NC 27511-6447 3008 THRIFTWOOD DR
16 0750644717 159766 AQUA NORTH CAROLINA, INC. 202 MACKENAN DR CARY NC 27511-6447 3016 THRIFTWOOD DR
17 0750646366 159769 BRIARTAC FAMILY LLC       Attn: TONYA C. CUMALANDER, TRUSTEE PO BOX 1055 FUQUAY VARINA NC 27526-1055 3004 THRIFTWOOD DR
18 0750652582 159767 BRIARTAC FAMILY LLC       Attn: TONYA C. CUMALANDER, TRUSTEE PO BOX 1055 FUQUAY VARINA NC 27526-1055 0 THRIFTWOOD DR
19 0750657552 067494 BRIARTAC FAMILY LLC       Attn: TONYA C. CUMALANDER, TRUSTEE PO BOX 1055 FUQUAY VARINA NC 27526-1055 3468 CHERRYSTONE LN
20 0750663067 159765 AQUA NORTH CAROLINA, INC. 202 MACKENAN DR CARY NC 27511-6447 5049 DERRY DOWN LN
21 0750664237 159756 BRIARTAC FAMILY LLC       Attn: TONYA C. CUMALANDER, TRUSTEE PO BOX 1055 FUQUAY VARINA NC 27526-1055 5052 DERRY DOWN LN
22 0750665132 159763 BRIARTAC FAMILY LLC       Attn: TONYA C. CUMALANDER, TRUSTEE PO BOX 1055 FUQUAY VARINA NC 27526-1055 5045 DERRY DOWN LN
23 0750665218 159755 BRIARTAC FAMILY LLC       Attn: TONYA C. CUMALANDER, TRUSTEE PO BOX 1055 FUQUAY VARINA NC 27526-1055 5048 DERRY DOWN LN
24 0750665398 159753 BRIARTAC FAMILY LLC       Attn: TONYA C. CUMALANDER, TRUSTEE PO BOX 1055 FUQUAY VARINA NC 27526-1055 5040 LORRY LN
25 0750665475 159752 BRIARTAC FAMILY LLC       Attn: TONYA C. CUMALANDER, TRUSTEE PO BOX 1055 FUQUAY VARINA NC 27526-1055 5036 LORRY LN
26 0750665745 284548 HARMONY GLEN HOMEOWNERS ASSOC INC 3921 SUNSET RIDGE RD., STE. 201 RALEIGH NC 27607-6679 0 RHYTHM DR
27 0750666104 159762 BRIARTAC FAMILY LLC       Attn: TONYA C. CUMALANDER, TRUSTEE PO BOX 1055 FUQUAY VARINA NC 27526-1055 5041 DERRY DOWN LN
28 0750666219 159754 BRIARTAC FAMILY LLC       Attn: TONYA C. CUMALANDER, TRUSTEE PO BOX 1055 FUQUAY VARINA NC 27526-1055 5044 DERRY DOWN LN
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AFFIDAVIT OF OWNERSHIP: EXHIBIT A – LEGAL DESCRIPTION   

Application #:    Submittal Date:  
 

Insert legal description below. 

 

 

Page 12 of 26 Major Site Plan Application

See attached documents.
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NEIGHBORHOOD MEETING SIGN-IN SHEET 
This document is a public record under the North Carolina Public Records Act and may be published on the Town’s website or disclosed to third parties. 

Instruction Packet and Affidavit for Neighborhood Meetings  Last Updated: December 20, 2019 

 
Meeting Address:   _______________________________________________________________ 
Date of meeting:  ______________________________ Time of meeting:  ____________________________ 
Property Owner(s) name(s):  _________________________________________________________ 
Applicant(s):  ___________________________________________________________________ 
 
Please print your name below, state your address and/or affiliation with a neighborhood group, and provide your phone number and email address. 
Providing your name below does not represent support or opposition to the project; it is for documentation purposes only.  
 

 NAME/ORGANIZATION ADDRESS PHONE # EMAIL 
SEND PLANS 
& UPDATES 

1.      

2.      

3.      

4.      

5.      

6.      

7.      

8.      

9.      

10.      

11.      

12.      

13.      

14.      

Use additional sheets, if necessary. 

Page 7 of 9

Jason Emery 8409 Smith Road, Apex, nc 919-363-3080 jgemery@yahoo.com

VIRTUAL ATTENDEES

Virtual- TEAMS Meeting

Wednesday, November 18, 2020 5:00 pm  to 7:00 pm

Wake County Board of Education

Renee C. Pfeifer, PLA, CLH Design, P.A.
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SUMMARY OF DISCUSSION FROM THE NEIGHBORHOOD MEETING 
This document is a public record under the North Carolina Public Records Act and may be published on the Town’s website  
or disclosed to third parties. 

Instruction Packet and Affidavit for Neighborhood Meetings  Last Updated: December 20, 2019 

 

Property Owner(s) name(s): _____________________________________________________ 
Applicant(s):  ______________________________________________________________ 
Contact information (email/phone):   _______________________________________________ 
Meeting Address:  ___________________________________________________________ 
Date of meeting:  __________________________ Time of meeting:  ____________________________ 
 
Please summarize the questions/comments and your response from the Neighborhood Meeting in the spaces 
below (attach additional sheets, if necessary). Please state if/how the project has been modified in response to 
any concerns. The response should not be “Noted” or “No Response”. There has to be documentation of what 
consideration the neighbor’s concern was given and justification for why no change was deemed warranted. 
 
Question/Concern #1: 
_________________________________________________________________________
_________________________________________________________________________ 
  

Applicant’s Response: 
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________ 

 
Question/Concern #2: 
_________________________________________________________________________
_________________________________________________________________________ 
  

Applicant’s Response: 
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________ 

 
Question/Concern #3: 
_________________________________________________________________________
_________________________________________________________________________ 

 

Applicant’s Response: 
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________ 

 
Question/Concern #4: 
_________________________________________________________________________
_________________________________________________________________________ 
  

Applicant’s Response: 
_______________________________________________________________________
_______________________________________________________________________ 
_______________________________________________________________________

Page 8 of 9

Wake County Board of Education

Renee C. Pfeifer, PLA, CLH Design.P.A.

rpfeifer@clhdesignpa.com / 919-319-6716

Virtual TEAMS Meeting

Wednesday, November 18. 2020 5:00 pm to 7:00 pm

See Attached.

See Attached.

See Attached.

See Attached.
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SUMMARY DISCUSSION FROM THE FELTON GROVE HIGH SCHOOL NEIGHBORHOOD MEETING:  

 

Question/Concern #1:  

Will there be any sort of fencing around the property? 

Applicant’s Response:  

o The entire property will not be fenced. There will be fencing around specific areas of the school. 
There will also be fencing on top of the retaining walls. 

o The areas that will be fenced will be the stadium area and the baseball area. The entire 
perimeter of the site will not be fenced. 

o There will be retaining walls on this site and all the retaining walls will have safety rail fencing on 
top of them. 

o We also have a tree buffer on this site and those trees will remain or be planted back. They will 
provide a buffer between this site and the adjacent residential properties 

 

Question/Concern #2:  

Mr. Emery is worried about children using the woods in an inappropriate way between the athletic fields and his 
property. 

Applicant’s Response:  

o We do have a retaining wall between the athletic fields and Mr. Emery’s property. That wall will have 
a fence on top of it.  The entire stadium area will be fenced, and there is a significant slope as well as 
a 100’ buffer on both sides of the stream between the high school property and the Emery property. 

 

Question/Concern #3:  

Currently Mr. Emery’s property is zoned within the county. Will this site and adjacent properties have their zoning 
affected? 

Applicant’s Response:  

o The high school property is located within Apex’s ETJ and this project site will be annexed into 
the Town and rezoned, but no adjacent properties will be rezoned. 

 

Question/Concern #4:  

Stephenson Road is already congested. What does the school system plan to do to alleviate this? 

Applicant’s Response:  

o The apex/holly springs boundary is south of the site on Stephenson and there is a future project 
planned to install a stoplight at the intersection of Stephenson road and Sunset Lake road. 

o We’ve collected data that was available and tried to collect as much data as possible prior to 
COVID to finalize our TIA. 

o We are currently putting the final touches on our Traffic analysis and this will be submitted to 
NCDOT and the Town. Then the Town and NCDOT will look at that report and decide what 
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improvements are necessary.  Our anticipation is to provide enough stacking so that traffic does 
not back up on to Stephenson road from our site. 

 

Question/Concern #5:  

The intersection of Smith Road and Ten Ten is very congested. Would suggest we look at this intersection as well. 

Applicant’s Response:  

o This intersection has been included in the traffic analysis. 

 

Question/Concern #6:  

What is the project schedule? 

Applicant’s Response:  

o Construction will begin spring of 2022 and completed in August of 2024. 
o This school will not be used as swing space for another school. 
o For the first year the high school will be at ½ capacity.  There will be no student drivers and the 

school will not be at full capacity until the third year. 

 

Question/Concern #7:  

Mr. Emery’s biggest concern is people coming onto his property from the athletic facility. 

Applicant’s Response:  

o WCPSS will provide the principals name and contact information to the adjacent neighbors in 
case issues arise when school is in session. 

 

Question/Concern #8:  

Where will utilities be coming from? 

Applicant’s Response:  

o The waterline will come down Smith road and Sanitary sewer will be routed through the stump 
dump and to the South along Middle Creek and tie into an existing pump station along Sunset 
Lake road. 

 

Question/Concern #9:  

Where will construction traffic access the site? 

Applicant’s Response:  

o Most of the construction traffic will access via Thriftwood. But both Derry Downs and Thriftwood 
are available to the contractor to use. 
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Question/Concern #10:  

Would Mr. Emery be able to get municipal water from the town if he chooses? 

Applicant’s Response: 

o  Yes, this would be available for the adjacent residents. He would need to contact the Town of 
Apex to coordinate this.  

Question/Concern #11:  

If there’s no sewer available would Mr. Emery still be able to get municipal water? 

Applicant’s Response: 

o We believe so, but he would need to coordinate with the Town to verify. 
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H-12 Felton Grove High School MD-CZ

8550 Stephenson Road

0750-54-5646 66.48 acres

Wake County Board of Education

111 Corning Road, Suite 100

Cary NC 27518

919-588-3602 amtaylor@wcpss.net

Wake County Board of Education

111 Corning Road, Suite 190

Cary NC 27518

919-588-3602 N/A amtaylor@wcpss.net

CLH Design, P.A.

400 Regency Forest Drive, Suite 120

Cary NC 27518

919-319-6716 N/A rpfeifer@clhdesignpa.com

Clancy & Theys Construction Company

919-834-3601 N/A robertanweiler@clancytheys.com

516 W Cabarrus St.

Raleigh NC 27603
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Instruction Packet and Affidavit for Neighborhood Meetings  Last Updated: December 20, 2019 

Providing Input to Town Council:  
Each Town Council meeting agenda includes a Public Forum time when anyone is permitted to speak for 
three (3) minutes on any topic with the exception of items listed as Public Hearings for that meeting. The 
Town Council meets on the 1st and 3rd Tuesdays of each month at 6:00 p.m. (except for holidays, see schedule 
of meetings at http://www.apexnc.org/838/Agendas-Minutes). You may also contact Town Council by e-mail 
at AllCouncil@apexnc.org. 
 
Private Agreements and Easement Negotiation:   

The Town of Apex cannot enforce private agreements between developers and neighbors and is not a party 
to the easement and right-of-way negotiation that occurs between developers and neighboring property 
owners for easements or rights-of-way that are necessary to build the project.  
 
It is recommended that all private agreements be made in writing and that if a property owner feels it 
necessary, they should obtain private legal counsel in order to protect their interests in both private 
agreements and during easement negotiations. The only conditions that the Town of Apex can enforce are 
those conditions that are made a part of the conditional zoning of the property by agreement of the 
developer and the Town.  
 
As an example, if a developer offers to build a fence for a neighbor to mitigate some impact, the Town can 
only enforce the construction of the fence if the fence becomes a condition of the rezoning. This would occur 
by the developer offering the condition as part of their conditional zoning application package or at the Town 
Council public hearing on the conditional zoning and the Town accepting it as a condition. Private agreements 
regarding a fence being constructed will not be enforced by the Town. 
 
To request that any agreement with a developer is made a part of the conditional zoning at the time of 
approval, you may ask at the Town Council public hearing if the agreement is included in the conditions. If it 
is not, you may request that the Town Council not approve the rezoning without the agreement being 
included in the conditions (note that it is up to Town Council whether to approve or deny the rezoning but 
they cannot impose conditions that the applicant does not agree to add). The developer’s proposed 
conditions can be viewed any time after a rezoning is submitted on the Interactive Development Map at: 
http://apexnc.maps.arcgis.com/apps/OnePane/basicviewer/index.html?appid=fa9ba2017b784030b15ef4d
a27d9e795 

Documentation:   

Neighbors to a requested new development and/or rezoning are strongly encouraged to fully document (such 
as through dated photographs) the condition of their property before any work is initiated for the new 
development. Stormwater controls installed on developed property are not designed to and will likely not 
remove 100% of the soil particles transported by stormwater runoff. As a result, creeks and ponds could 
become cloudy for a period of time after rain events. 
 

Page 5 of 9
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COMMON CONSTRUCTION ISSUES & WHO TO CALL 
This document is a public record under the North Carolina Public Records Act and may be published on the Town’s website  
or disclosed to third parties. 

Instruction Packet and Affidavit for Neighborhood Meetings  Last Updated: December 20, 2019 

Noise & Hours of Construction: Non-Emergency Police 919-362-8661 
Noise from tree removal, grading, excavating, paving, and building structures is a routine part of the 
construction process. The Town generally limits construction hours from 7:00 a.m. to 8:30 p.m. so that there 
are quiet times even during the construction process. Note that construction outside of these hours is 
allowed with special permission from the Town when it makes more sense to have the construction occur at 
night, often to avoid traffic issues. In addition, the Town limits hours of blasting rock to Monday through 
Friday from 8:00 a.m. to 5:00 p.m. Report violations of construction hours and other noise complaints to the 
Non-Emergency Police phone number at 919-362-8661. 
Construction Traffic: James Misciagno 919-372-7470 
Construction truck traffic will be heavy throughout the development process, including but not limited to 
removal of trees from site, loads of dirt coming in and/or out of the site, construction materials such as brick 
and wood brought to the site, asphalt and concrete trucks come in to pave, etc. The Town requires a 
construction entrance that is graveled to try to prevent as much dirt from leaving the site as possible. If dirt 
does get into the road, the Town can require they clean the street (see “Dirt in the Road” below).  
Road Damage & Traffic Control: Water Resources – Infrastructure Inspections 919-362-8166 
There can be issues with roadway damage, roadway improvements, and traffic control. Potholes, rutting, 
inadequate lanes/signing/striping, poor traffic control, blocked sidewalks/paths are all common issues that should 
be reported to Water Resources – Infrastructure Inspections at 919-249-3427. The Town will get NCDOT involved 
if needed. 
Parking Violations: Non-Emergency Police 919-362-8661 
Unless a neighbor gives permission, there should be no construction parking in neighbors’ driveways or on their 
property. Note that parking in the right-of-way is allowed, but Town regulations prohibit parking within 15 feet of 
driveways so as not to block sight triangles. Trespassing and parking complaints should be reported to the Non-
Emergency Police phone number at 919-362-8661. 
Dirt in the Road: James Misciagno 919-372-7470 
Sediment (dirt) and mud gets into the existing roads due to rain events and/or vehicle traffic. These incidents 
should be reported to James Misciagno. He will coordinate the cleaning of the roadways with the developer. 
Dirt on Properties or in Streams: James Misciagno 919-372-7470 
 Danny Smith Danny.Smith@ncdenr.gov 
Sediment (dirt) can leave the site and get onto adjacent properties or into streams and stream buffers; it is typically 
transported off-site by rain events. These incidents should be reported to James Misciagno at 919-372-7470 so 
that he can coordinate the appropriate repairs with the developer. Impacts to the streams and stream buffers 
should also be reported to Danny Smith (danny.smith@ncdenr.gov) with the State. 
Dust: James Misciagno 919-372-7470 
During dry weather dust often becomes a problem blowing into existing neighborhoods or roadways. These 
incidents should be reported to James Misciagno at 919-372-7470 so that he can coordinate the use of water 
trucks onsite with the grading contractor to help control the dust. 
Trash: James Misciagno 919-372-7470 
Excessive garbage and construction debris can blow around on a site or even off of the site. These incidents should 
be reported to James Misciagno at 919-372-7470. He will coordinate the cleanup and trash collection with the 
developer/home builder. 
Temporary Sediment Basins: James Misciagno 919-372-7470 
Temporary sediment basins during construction (prior to the conversion to the final stormwater pond) are often 
quite unattractive. Concerns should be reported to James Misciagno at 919-372-7470 so that he can coordinate 
the cleaning and/or mowing of the slopes and bottom of the pond with the developer. 
Stormwater Control Measures: Mike Deaton 919-249-3413 
Post-construction concerns related to Stormwater Control Measures (typically a stormwater pond) such as 
conversion and long-term maintenance should be reported to Mike Deaton at 919-249-3413.  
Electric Utility Installation: Rodney Smith 919-249-3342 
Concerns with electric utility installation can be addressed by the Apex Electric Utilities Department. Contact 
Rodney Smith at 919-249-3342. 
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RESOURCE CONSERVATION AREAS
DESCRIPTION AREA

GROSS SITE AREA 2,895,867 SF (66.48 acres)

REQUIRED RESOURCE CONSERVATION
AREA (20% GROSS SITE AREA)

579,173 SF (13.30 acres)

RESOURCE CONSERVATION AREA
PROVIDED

581,337 SF (13.35 acres)

RESOURCE CONSERVATION AREA 581,337 sf
Preserve undisturbed forested areas,
floodplains, riparian streams and riparian
buffers.
-

COPYRIGHT NOTICE: THIS ARCHITECTURAL AND
ENGINEERING DRAWING IS GIVEN IN CONFIDENCE
AND SHALL BE USED ONLY PURSUANT TO THE
AGREEMENT WITH RATIO.  NO OTHER USE,
DISSEMINATION OR DUPLICATION MAY BE MADE
WITHOUT PRIOR WRITTEN CONSENT OF RATIO.  ALL
COMMON LAW RIGHTS OF COPYRIGHT AND
OTHERWISE ARE HEREBY SPECIFICALLY RESERVED.

SHEET TITLE

SHEET NUMBER

KEY PLAN

SHEET ISSUE

N

PROJECT NO.

SEAL | DATE

L-01.01

01 DESIGN DEVELOPMENT 11/20/20
02 TOA MAJOR SITE PLAN SUBMITTAL 12/01/20
03 TOA MAJOR SITE PLAN RESUBMITTAL 02/12/21
04 TOA MAJOR SITE PLAN SUBMITTAL #3 03/05/21
05 60% CONSTRUCTION DOCUMENTS 03/26/21
06 TOA MAJOR SITE PLAN SUBMITTAL #4 03/26/21

03/26/21
Area 1

Area 3

Area 5

Area 2

Area 4

Area 6

RESOURCE
CONSERVATION
AREA 1

RESOURCE CONSERVATION AREA 1

Area 7Area 8
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02
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)

MATCHLINE - SEE L-103 (AREA 3)

19150.000

NOT FOR CONSTRUCTION

H12/Felton
Grove High

School
8550 Stephenson Road

Apex, NC 27539
Owner

Mechanical / Electrical / Plumbing Engineer

Civil Engineer and Landscape Architect

Architect and Landscape Architect
RATIO

111 Corning Road, Suite 190
Cary, North Carolina 27518
(919)588-3602

Wake County Public Schools

Structural Engineer

5430 Wade Park Blvd #400
Raleigh, North Carolina 27607
(919) 832-5587

LHC Structural Engineers

120 North Boylan Avenue
Raleigh, North Carolina 27603
(919) 828-0531

The Wooten Company

400 Regency Forest Drive, Suite 120
Cary, North Carolina 27518
(919) 319-6716

CLH Design PA

227 Fayetteville Street, Suite 301
Raleigh, North Carolina 27601
919-821-0805

The signatures affixed below certify that this sheet has been reviewed and approved solely per
the certifications signed to the cover sheet of these construction plans.

_________________________ ________ _________________________ _______
PW - Transportation Date WR - Stormwater Date

_________________________ ________ _________________________ _______
Building Inspections Date Planning Date

__________ ________ __________________________ _______
WR - Utility Engineering Date Planning - Transportation Date

________________________ _______ __________________________ _______
Electric Date Fire Date

________________________ ________ _________________________ _______
WR - S&E Date Parks, Recreation & Cultural Res. Date
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RESOURCE CONSERVATION AREAS
DESCRIPTION AREA

GROSS SITE AREA 2,895,867 SF (66.48 acres)

REQUIRED RESOURCE CONSERVATION
AREA (20% GROSS SITE AREA)

579,173 SF (13.30 acres)

RESOURCE CONSERVATION AREA
PROVIDED

581,337 SF (13.35 acres)

RESOURCE CONSERVATION AREA 581,337 sf
Preserve undisturbed forested areas,
floodplains, riparian streams and riparian
buffers.
-

COPYRIGHT NOTICE: THIS ARCHITECTURAL AND
ENGINEERING DRAWING IS GIVEN IN CONFIDENCE
AND SHALL BE USED ONLY PURSUANT TO THE
AGREEMENT WITH RATIO.  NO OTHER USE,
DISSEMINATION OR DUPLICATION MAY BE MADE
WITHOUT PRIOR WRITTEN CONSENT OF RATIO.  ALL
COMMON LAW RIGHTS OF COPYRIGHT AND
OTHERWISE ARE HEREBY SPECIFICALLY RESERVED.

SHEET TITLE

SHEET NUMBER

KEY PLAN

SHEET ISSUE

N

PROJECT NO.

SEAL | DATE

L-01.02

RESOURCE 
CONSERVATION
AREA 2

01 DESIGN DEVELOPMENT 11/20/20
02 TOA MAJOR SITE PLAN SUBMITTAL 12/01/20
03 TOA MAJOR SITE PLAN RESUBMITTAL 02/12/21
04 TOA MAJOR SITE PLAN SUBMITTAL #3 03/05/21
05 60% CONSTRUCTION DOCUMENTS 03/26/21
06 TOA MAJOR SITE PLAN SUBMITTAL #4 03/26/21

03/26/21
Area 1

Area 3

Area 5

Area 2

Area 4

Area 6

RESOURCE CONSERVATION AREA 2

Area 7Area 8

MATCHLINE - SEE L-104 (AREA 4)

M
ATC

H
LIN

E - SEE L-101 (AR
EA 1)

19150.000

NOT FOR CONSTRUCTION

H12/Felton
Grove High

School
8550 Stephenson Road

Apex, NC 27539
Owner

Mechanical / Electrical / Plumbing Engineer

Civil Engineer and Landscape Architect

Architect and Landscape Architect
RATIO

111 Corning Road, Suite 190
Cary, North Carolina 27518
(919)588-3602

Wake County Public Schools

Structural Engineer

5430 Wade Park Blvd #400
Raleigh, North Carolina 27607
(919) 832-5587

LHC Structural Engineers

120 North Boylan Avenue
Raleigh, North Carolina 27603
(919) 828-0531

The Wooten Company

400 Regency Forest Drive, Suite 120
Cary, North Carolina 27518
(919) 319-6716

CLH Design PA

227 Fayetteville Street, Suite 301
Raleigh, North Carolina 27601
919-821-0805

The signatures affixed below certify that this sheet has been reviewed and approved solely per
the certifications signed to the cover sheet of these construction plans.

_________________________ ________ _________________________ _______
PW - Transportation Date WR - Stormwater Date

_________________________ ________ _________________________ _______
Building Inspections Date Planning Date

__________ ________ __________________________ _______
WR - Utility Engineering Date Planning - Transportation Date

________________________ _______ __________________________ _______
Electric Date Fire Date

________________________ ________ _________________________ _______
WR - S&E Date Parks, Recreation & Cultural Res. Date
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THRIFTWOOD DR.

RESOURCE CONSERVATION AREAS
DESCRIPTION AREA

GROSS SITE AREA 2,895,867 SF (66.48 acres)

REQUIRED RESOURCE CONSERVATION
AREA (20% GROSS SITE AREA)

579,173 SF (13.30 acres)

RESOURCE CONSERVATION AREA
PROVIDED

581,337 SF (13.35 acres)

RESOURCE CONSERVATION AREA 581,337 sf
Preserve undisturbed forested areas,
floodplains, riparian streams and riparian
buffers.
-

COPYRIGHT NOTICE: THIS ARCHITECTURAL AND
ENGINEERING DRAWING IS GIVEN IN CONFIDENCE
AND SHALL BE USED ONLY PURSUANT TO THE
AGREEMENT WITH RATIO.  NO OTHER USE,
DISSEMINATION OR DUPLICATION MAY BE MADE
WITHOUT PRIOR WRITTEN CONSENT OF RATIO.  ALL
COMMON LAW RIGHTS OF COPYRIGHT AND
OTHERWISE ARE HEREBY SPECIFICALLY RESERVED.

SHEET TITLE

SHEET NUMBER

KEY PLAN

SHEET ISSUE

N

PROJECT NO.

SEAL | DATE

L-01.03

RESOURCE 
CONSERVATION
AREA 3

01 DESIGN DEVELOPMENT 11/20/20
02 TOA MAJOR SITE PLAN SUBMITTAL 12/01/20
03 TOA MAJOR SITE PLAN RESUBMITTAL 02/12/21
04 TOA MAJOR SITE PLAN SUBMITTAL #3 03/05/21
05 60% CONSTRUCTION DOCUMENTS 03/26/21
06 TOA MAJOR SITE PLAN SUBMITTAL #4 03/26/21

03/26/21
Area 1

Area 3

Area 5

Area 2

Area 4

Area 6

RESOURCE CONSERVATION AREA 3

Area 7Area 8

MATCHLINE - SEE L-105 (AREA 5)

M
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04
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R
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 4

)

MATCHLINE - SEE L-101 (AREA 1)

19150.000

NOT FOR CONSTRUCTION

H12/Felton
Grove High

School
8550 Stephenson Road

Apex, NC 27539
Owner

Mechanical / Electrical / Plumbing Engineer

Civil Engineer and Landscape Architect

Architect and Landscape Architect
RATIO

111 Corning Road, Suite 190
Cary, North Carolina 27518
(919)588-3602

Wake County Public Schools

Structural Engineer

5430 Wade Park Blvd #400
Raleigh, North Carolina 27607
(919) 832-5587

LHC Structural Engineers

120 North Boylan Avenue
Raleigh, North Carolina 27603
(919) 828-0531

The Wooten Company

400 Regency Forest Drive, Suite 120
Cary, North Carolina 27518
(919) 319-6716

CLH Design PA

227 Fayetteville Street, Suite 301
Raleigh, North Carolina 27601
919-821-0805

The signatures affixed below certify that this sheet has been reviewed and approved solely per
the certifications signed to the cover sheet of these construction plans.

_________________________ ________ _________________________ _______
PW - Transportation Date WR - Stormwater Date

_________________________ ________ _________________________ _______
Building Inspections Date Planning Date

__________ ________ __________________________ _______
WR - Utility Engineering Date Planning - Transportation Date

________________________ _______ __________________________ _______
Electric Date Fire Date

________________________ ________ _________________________ _______
WR - S&E Date Parks, Recreation & Cultural Res. Date
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RESOURCE CONSERVATION AREAS
DESCRIPTION AREA

GROSS SITE AREA 2,895,867 SF (66.48 acres)

REQUIRED RESOURCE CONSERVATION
AREA (20% GROSS SITE AREA)

579,173 SF (13.30 acres)

RESOURCE CONSERVATION AREA
PROVIDED

581,337 SF (13.35 acres)

RESOURCE CONSERVATION AREA 581,337 sf
Preserve undisturbed forested areas,
floodplains, riparian streams and riparian
buffers.
-

COPYRIGHT NOTICE: THIS ARCHITECTURAL AND
ENGINEERING DRAWING IS GIVEN IN CONFIDENCE
AND SHALL BE USED ONLY PURSUANT TO THE
AGREEMENT WITH RATIO.  NO OTHER USE,
DISSEMINATION OR DUPLICATION MAY BE MADE
WITHOUT PRIOR WRITTEN CONSENT OF RATIO.  ALL
COMMON LAW RIGHTS OF COPYRIGHT AND
OTHERWISE ARE HEREBY SPECIFICALLY RESERVED.

SHEET TITLE

SHEET NUMBER

KEY PLAN

SHEET ISSUE

N

PROJECT NO.

SEAL | DATE

L-01.04

RESOURCE 
CONSERVATION
AREA 4

01 DESIGN DEVELOPMENT 11/20/20
02 TOA MAJOR SITE PLAN SUBMITTAL 12/01/20
03 TOA MAJOR SITE PLAN RESUBMITTAL 02/12/21
04 TOA MAJOR SITE PLAN SUBMITTAL #3 03/05/21
05 60% CONSTRUCTION DOCUMENTS 03/26/21
06 TOA MAJOR SITE PLAN SUBMITTAL #4 03/26/21

03/26/21
Area 1

Area 3

Area 5

Area 2

Area 4

Area 6

RESOURCE CONSERVATION AREA 4

Area 7Area 8

MATCHLINE - SEE L-106 (AREA 6)

M
ATC

H
LIN

E - SEE L-103 (AR
EA 3)

MATCHLINE - SEE L-102 (AREA 2)

19150.000

NOT FOR CONSTRUCTION

H12/Felton
Grove High

School
8550 Stephenson Road

Apex, NC 27539
Owner

Mechanical / Electrical / Plumbing Engineer

Civil Engineer and Landscape Architect

Architect and Landscape Architect
RATIO

111 Corning Road, Suite 190
Cary, North Carolina 27518
(919)588-3602

Wake County Public Schools

Structural Engineer

5430 Wade Park Blvd #400
Raleigh, North Carolina 27607
(919) 832-5587

LHC Structural Engineers

120 North Boylan Avenue
Raleigh, North Carolina 27603
(919) 828-0531

The Wooten Company

400 Regency Forest Drive, Suite 120
Cary, North Carolina 27518
(919) 319-6716

CLH Design PA

227 Fayetteville Street, Suite 301
Raleigh, North Carolina 27601
919-821-0805

The signatures affixed below certify that this sheet has been reviewed and approved solely per
the certifications signed to the cover sheet of these construction plans.

_________________________ ________ _________________________ _______
PW - Transportation Date WR - Stormwater Date

_________________________ ________ _________________________ _______
Building Inspections Date Planning Date

__________ ________ __________________________ _______
WR - Utility Engineering Date Planning - Transportation Date

________________________ _______ __________________________ _______
Electric Date Fire Date

________________________ ________ _________________________ _______
WR - S&E Date Parks, Recreation & Cultural Res. Date
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DERRY DOWN LN.
RESOURCE CONSERVATION AREAS

DESCRIPTION AREA
GROSS SITE AREA 2,895,867 SF (66.48 acres)

REQUIRED RESOURCE CONSERVATION
AREA (20% GROSS SITE AREA)

579,173 SF (13.30 acres)

RESOURCE CONSERVATION AREA
PROVIDED

581,337 SF (13.35 acres)

RESOURCE CONSERVATION AREA 581,337 sf
Preserve undisturbed forested areas,
floodplains, riparian streams and riparian
buffers.
-

COPYRIGHT NOTICE: THIS ARCHITECTURAL AND
ENGINEERING DRAWING IS GIVEN IN CONFIDENCE
AND SHALL BE USED ONLY PURSUANT TO THE
AGREEMENT WITH RATIO.  NO OTHER USE,
DISSEMINATION OR DUPLICATION MAY BE MADE
WITHOUT PRIOR WRITTEN CONSENT OF RATIO.  ALL
COMMON LAW RIGHTS OF COPYRIGHT AND
OTHERWISE ARE HEREBY SPECIFICALLY RESERVED.

SHEET TITLE

SHEET NUMBER

KEY PLAN

SHEET ISSUE

N

PROJECT NO.

SEAL | DATE

L-01.05

RESOURCE 
CONSERVATION
AREA 5

01 DESIGN DEVELOPMENT 11/20/20
02 TOA MAJOR SITE PLAN SUBMITTAL 12/01/20
03 TOA MAJOR SITE PLAN RESUBMITTAL 02/12/21
04 TOA MAJOR SITE PLAN SUBMITTAL #3 03/05/21
05 60% CONSTRUCTION DOCUMENTS 03/26/21
06 TOA MAJOR SITE PLAN SUBMITTAL #4 03/26/21

03/26/21
Area 1

Area 3

Area 5

Area 2

Area 4

Area 6

RESOURCE CONSERVATION AREA 5

Area 7Area 8

MATCHLINE - SEE L-107 (AREA 7)

M
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MATCHLINE - SEE L-103 (AREA 3)

19150.000

NOT FOR CONSTRUCTION

H12/Felton
Grove High

School
8550 Stephenson Road

Apex, NC 27539
Owner

Mechanical / Electrical / Plumbing Engineer

Civil Engineer and Landscape Architect

Architect and Landscape Architect
RATIO

111 Corning Road, Suite 190
Cary, North Carolina 27518
(919)588-3602

Wake County Public Schools

Structural Engineer

5430 Wade Park Blvd #400
Raleigh, North Carolina 27607
(919) 832-5587

LHC Structural Engineers

120 North Boylan Avenue
Raleigh, North Carolina 27603
(919) 828-0531

The Wooten Company

400 Regency Forest Drive, Suite 120
Cary, North Carolina 27518
(919) 319-6716

CLH Design PA

227 Fayetteville Street, Suite 301
Raleigh, North Carolina 27601
919-821-0805

The signatures affixed below certify that this sheet has been reviewed and approved solely per
the certifications signed to the cover sheet of these construction plans.

_________________________ ________ _________________________ _______
PW - Transportation Date WR - Stormwater Date

_________________________ ________ _________________________ _______
Building Inspections Date Planning Date

__________ ________ __________________________ _______
WR - Utility Engineering Date Planning - Transportation Date

________________________ _______ __________________________ _______
Electric Date Fire Date

________________________ ________ _________________________ _______
WR - S&E Date Parks, Recreation & Cultural Res. Date
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RESOURCE CONSERVATION AREAS
DESCRIPTION AREA

GROSS SITE AREA 2,895,867 SF (66.48 acres)

REQUIRED RESOURCE CONSERVATION
AREA (20% GROSS SITE AREA)

579,173 SF (13.30 acres)

RESOURCE CONSERVATION AREA
PROVIDED

581,337 SF (13.35 acres)

RESOURCE CONSERVATION AREA 581,337 sf
Preserve undisturbed forested areas,
floodplains, riparian streams and riparian
buffers.
-

COPYRIGHT NOTICE: THIS ARCHITECTURAL AND
ENGINEERING DRAWING IS GIVEN IN CONFIDENCE
AND SHALL BE USED ONLY PURSUANT TO THE
AGREEMENT WITH RATIO.  NO OTHER USE,
DISSEMINATION OR DUPLICATION MAY BE MADE
WITHOUT PRIOR WRITTEN CONSENT OF RATIO.  ALL
COMMON LAW RIGHTS OF COPYRIGHT AND
OTHERWISE ARE HEREBY SPECIFICALLY RESERVED.

SHEET TITLE

SHEET NUMBER

KEY PLAN

SHEET ISSUE

N

PROJECT NO.

SEAL | DATE

L-01.06

RESOURCE 
CONSERVATION
AREA 6

01 DESIGN DEVELOPMENT 11/20/20
02 TOA MAJOR SITE PLAN SUBMITTAL 12/01/20
03 TOA MAJOR SITE PLAN RESUBMITTAL 02/12/21
04 TOA MAJOR SITE PLAN SUBMITTAL #3 03/05/21
05 60% CONSTRUCTION DOCUMENTS 03/26/21
06 TOA MAJOR SITE PLAN SUBMITTAL #4 03/26/21

03/26/21
Area 1

Area 3

Area 5

Area 2

Area 4

Area 6

RESOURCE CONSERVATION AREA 6

Area 7Area 8

MATCHLINE - SEE L-107 (AREA 8)

M
ATC

H
LIN

E - SEE L-105 (AR
EA 5)

MATCHLINE - SEE L-104 (AREA 4)

19150.000

NOT FOR CONSTRUCTION

H12/Felton
Grove High

School
8550 Stephenson Road

Apex, NC 27539
Owner

Mechanical / Electrical / Plumbing Engineer

Civil Engineer and Landscape Architect

Architect and Landscape Architect
RATIO

111 Corning Road, Suite 190
Cary, North Carolina 27518
(919)588-3602

Wake County Public Schools

Structural Engineer

5430 Wade Park Blvd #400
Raleigh, North Carolina 27607
(919) 832-5587

LHC Structural Engineers

120 North Boylan Avenue
Raleigh, North Carolina 27603
(919) 828-0531

The Wooten Company

400 Regency Forest Drive, Suite 120
Cary, North Carolina 27518
(919) 319-6716

CLH Design PA

227 Fayetteville Street, Suite 301
Raleigh, North Carolina 27601
919-821-0805

The signatures affixed below certify that this sheet has been reviewed and approved solely per
the certifications signed to the cover sheet of these construction plans.

_________________________ ________ _________________________ _______
PW - Transportation Date WR - Stormwater Date

_________________________ ________ _________________________ _______
Building Inspections Date Planning Date

__________ ________ __________________________ _______
WR - Utility Engineering Date Planning - Transportation Date

________________________ _______ __________________________ _______
Electric Date Fire Date

________________________ ________ _________________________ _______
WR - S&E Date Parks, Recreation & Cultural Res. Date
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Cast-In-Place Concrete
CODE DESCRIPTION DETAIL
03-30A CIP CONC STAIRS E1/L-05.01
03-30B CIP CONCRETE. SEATWALL A5/L-05.01
03-30C CIP CONCRETE TERRACED WALLS W/ DECORATIVE FORMLINER FINISH
03-30D CIP CONCRETE RETAINING WALL A3/L-05.01
03-30E CIP CONCRETE PLANTER CURB
03-30F CIP CHEEKWALL

Unit Masonry
CODE DESCRIPTION DETAIL
04-21A STRUCTURAL CIP RETAINING WALL W/ DECORATIVE FORMLINER FINISH
04-21B MONUMENT SIGN, To be permitted separately A1/L-05.06

CODE DESCRIPTION DETAIL
05-50A GALVANIZED STEEL HANDRAILS B1/L-05.01
05-50B 42" PEDESTRIAN GUARDRAIL W/ ADA HANDRAIL GRAB BAR

Site Furnishings
CODE DESCRIPTION DETAIL
12-93D DECORATIVE BOLLARD D5/L-05.01
12-93E PLAZA BENCH C1/L-05.02
12-93F DUAL TRASH/RECYCLE RECEPTACLE F5/L-05.01
12-93G PLAZA BIKE RACK E1/L-05.02
12-93H KNOCKDOWN BOLLARD, SEE CIVIL DWGS
12-93I FLAGPOLE

LIGHTING
CODE DESCRIPTION DETAIL
26-56A 12` HT. PEDESTRIAN LIGHT A1/L-05.02

CURBS AND GUTTERS
CODE DESCRIPTION DETAIL
32-17A CAST IRON DETECTABLE WARNING PLATES

FENCES AND GATES
CODE DESCRIPTION DETAIL
32-31A 6` HT. ECS TERRACE FENCE
32-31B 6` HT. ECS TERRACE DOUBLE GATE
32-32A 42" PEDESTRIAN GUARDRAIL C4/L-05.05

CONCRETE PAVING
SYMBOL DESCRIPTION DETAIL

CONCRETE PAVEMENT
LIGHT DUTY
CONCRETE PAVEMENT
ADA RAMP

A1/L-05.01

CONCRETE PAVEMENT
HEAVY DUTY

REFERENCE NOTES SCHEDULE
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PLAN ENLARGEMENT - COURTYARD BASE BID
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03-30A

26-56A
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03-30B

32-32A

05-50B

05-50A
12-93F

05-50A
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05-50A

03-30A

05-50A

COPYRIGHT NOTICE: THIS ARCHITECTURAL AND
ENGINEERING DRAWING IS GIVEN IN CONFIDENCE
AND SHALL BE USED ONLY PURSUANT TO THE
AGREEMENT WITH RATIO.  NO OTHER USE,
DISSEMINATION OR DUPLICATION MAY BE MADE
WITHOUT PRIOR WRITTEN CONSENT OF RATIO.  ALL
COMMON LAW RIGHTS OF COPYRIGHT AND
OTHERWISE ARE HEREBY SPECIFICALLY RESERVED.

SHEET TITLE

SHEET NUMBER

KEY PLAN

SHEET ISSUE

N

PROJECT NO.

SEAL | DATE

L-02.01

COURTYARD PLAN
ENLARGEMENT 
BASE BID

01 DESIGN DEVELOPMENT 11/20/20
02 TOA MAJOR SITE PLAN SUBMITTAL 12/01/20
03 TOA MAJOR SITE PLAN RESUBMITTAL 02/12/21
04 TOA MAJOR SITE PLAN SUBMITTAL #3 03/05/21
05 60% CONSTRUCTION DOCUMENTS 03/26/21
06 TOA MAJOR SITE PLAN SUBMITTAL #4 03/26/21

03/26/21

05-50A

12-93F

26-56A

26-56A

19150.000

NOT FOR CONSTRUCTION

H12/Felton
Grove High

School
8550 Stephenson Road

Apex, NC 27539
Owner

Mechanical / Electrical / Plumbing Engineer

Civil Engineer and Landscape Architect

Architect and Landscape Architect
RATIO

111 Corning Road, Suite 190
Cary, North Carolina 27518
(919)588-3602

Wake County Public Schools

Structural Engineer

5430 Wade Park Blvd #400
Raleigh, North Carolina 27607
(919) 832-5587

LHC Structural Engineers

120 North Boylan Avenue
Raleigh, North Carolina 27603
(919) 828-0531

The Wooten Company

400 Regency Forest Drive, Suite 120
Cary, North Carolina 27518
(919) 319-6716

CLH Design PA

227 Fayetteville Street, Suite 301
Raleigh, North Carolina 27601
919-821-0805

SITE FEATURES NOTES
1. SITE UTILITIES SHOWN FOR REFERENCE ONLY. SEE OTHER DISCIPLINE

SHEETS FOR PLANS AND DETAILS.

2. AUTOCAD .DWG FILES WILL BE PROVIDED FOR CONSTRUCTION LAYOUT.

3. DO NOT SCALE DRAWINGS FOR FIELD LAYOUT. REFER TO SITE LAYOUT
PLAN(S) FOR DIMENSIONS.

4. ALL PAVEMENT MARKINGS INTERRUPTED BY DEMOLITION AND
PROPOSED IMPROVEMENTS SHALL BE REPLACED WITH MATCHING
COLOR AND WIDTH.

5. REFER TO                     FOR CONCRETE PAVING JOINT DETAILS.
5.1. ALL CONCRETE PAVING JOINTS SHALL BE CONTRACTION JOINT 'A'

UNLESS INDICATED OTHERWISE.

6. CURB RAMPS SHALL COMPLY WITH CURB RAMP DRAWING INDEX &
GENERAL NOTES, REFER TO

7. DAMAGE TO EXISTING PAVMENT SHALL BE REPLACED WITH MATCHING
COLOR AND FINISH BY CONTRACTOR.

SITE FEATURES LEGEND
CONSTRUCTION FENCE
TEMPORARY WORK LIMIT
TREE PROTECTION FENCING
ISOLATION JOINT
JOINT TYPE B PER
ALIGN

IJ
B

03-30D

12-93H

COURTYARD

NORTH ENTRY

SOUTH ENTRY

05-50A05-50A

03-30C

03-30C

32-32A

03-30E

03-30C

03-30F

32-32A

03-30C

The signatures affixed below certify that this sheet has been reviewed and approved solely per
the certifications signed to the cover sheet of these construction plans.

_________________________ ________ _________________________ _______
PW - Transportation Date WR - Stormwater Date

_________________________ ________ _________________________ _______
Building Inspections Date Planning Date

__________ ________ __________________________ _______
WR - Utility Engineering Date Planning - Transportation Date

________________________ _______ __________________________ _______
Electric Date Fire Date

________________________ ________ _________________________ _______
WR - S&E Date Parks, Recreation & Cultural Res. Date

03-30A

C1
L-05.05 SITE SECTION A

C1
L-05.03

SITE
SECTION B

2
L-05.03

SITE
SECTION D

D1
L-05.04

A1
L-05.04

SITE SECTION F

A1
L-05.03

SITE SECTION C

04-21A

04-21A
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Site Furnishings
CODE DESCRIPTION DETAIL
12-93D DECORATIVE BOLLARD D5/L-05.01
12-93E PLAZA BENCH C1/L-05.02
12-93F DUAL TRASH/RECYCLE RECEPTACLE F5/L-05.01
12-93G PLAZA BIKE RACK E1/L-05.02
12-93H KNOCKDOWN BOLLARD, SEE CIVIL DWGS
12-93I FLAGPOLE

LIGHTING
CODE DESCRIPTION DETAIL
26-56A 12` HT. PEDESTRIAN LIGHT A1/L-05.02

CURBS AND GUTTERS
CODE DESCRIPTION DETAIL
32-17A CAST IRON DETECTABLE WARNING PLATES

FENCES AND GATES
CODE DESCRIPTION DETAIL
32-31A 6` HT. ECS TERRACE FENCE
32-31B 6` HT. ECS TERRACE DOUBLE GATE
32-32A 42" PEDESTRIAN GUARDRAIL C4/L-05.05

CONCRETE PAVING
SYMBOL DESCRIPTION DETAIL

CONCRETE PAVEMENT
LIGHT DUTY
CONCRETE PAVEMENT
ADA RAMP

A1/L-05.01

CONCRETE PAVEMENT
HEAVY DUTY
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Cast-In-Place Concrete
CODE DESCRIPTION DETAIL
03-30A CIP CONC STAIRS E1/L-05.01
03-30B CIP CONCRETE. SEATWALL A5/L-05.01
03-30C CIP CONCRETE TERRACED WALLS W/ DECORATIVE FORMLINER FINISH
03-30D CIP CONCRETE RETAINING WALL A3/L-05.01
03-30E CIP CONCRETE PLANTER CURB
03-30F CIP CHEEKWALL

Unit Masonry
CODE DESCRIPTION DETAIL
04-21A STRUCTURAL CIP RETAINING WALL W/ DECORATIVE FORMLINER FINISH
04-21B MONUMENT SIGN, To be permitted separately A1/L-05.06

CODE DESCRIPTION DETAIL
05-50A GALVANIZED STEEL HANDRAILS B1/L-05.01
05-50B 42" PEDESTRIAN GUARDRAIL W/ ADA HANDRAIL GRAB BAR

REFERENCE NOTES SCHEDULE
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SOUTH ENTRY PLAN ENLARGEMENT 

COPYRIGHT NOTICE: THIS ARCHITECTURAL AND
ENGINEERING DRAWING IS GIVEN IN CONFIDENCE
AND SHALL BE USED ONLY PURSUANT TO THE
AGREEMENT WITH RATIO.  NO OTHER USE,
DISSEMINATION OR DUPLICATION MAY BE MADE
WITHOUT PRIOR WRITTEN CONSENT OF RATIO.  ALL
COMMON LAW RIGHTS OF COPYRIGHT AND
OTHERWISE ARE HEREBY SPECIFICALLY RESERVED.

SHEET TITLE

SHEET NUMBER

KEY PLAN

SHEET ISSUE

N

PROJECT NO.

SEAL | DATE

L-02.03

SOUTH ENTRY 
PLAN 
ENLARGEMENT

01 DESIGN DEVELOPMENT 11/20/20
02 TOA MAJOR SITE PLAN SUBMITTAL 12/01/20
03 TOA MAJOR SITE PLAN RESUBMITTAL 02/12/21
04 TOA MAJOR SITE PLAN SUBMITTAL #3 03/05/21
05 60% CONSTRUCTION DOCUMENTS 03/26/21
06 TOA MAJOR SITE PLAN SUBMITTAL #4 03/26/21

03/26/21

19150.000

NOT FOR CONSTRUCTION

H12/Felton
Grove High

School
8550 Stephenson Road

Apex, NC 27539
Owner

Mechanical / Electrical / Plumbing Engineer

Civil Engineer and Landscape Architect

Architect and Landscape Architect
RATIO

111 Corning Road, Suite 190
Cary, North Carolina 27518
(919)588-3602

Wake County Public Schools

Structural Engineer

5430 Wade Park Blvd #400
Raleigh, North Carolina 27607
(919) 832-5587

LHC Structural Engineers

120 North Boylan Avenue
Raleigh, North Carolina 27603
(919) 828-0531

The Wooten Company

400 Regency Forest Drive, Suite 120
Cary, North Carolina 27518
(919) 319-6716

CLH Design PA

227 Fayetteville Street, Suite 301
Raleigh, North Carolina 27601
919-821-0805

SITE FEATURES NOTES
1. SITE UTILITIES SHOWN FOR REFERENCE ONLY. SEE OTHER DISCIPLINE

SHEETS FOR PLANS AND DETAILS.

2. AUTOCAD .DWG FILES WILL BE PROVIDED FOR CONSTRUCTION LAYOUT.

3. DO NOT SCALE DRAWINGS FOR FIELD LAYOUT. REFER TO SITE LAYOUT
PLAN(S) FOR DIMENSIONS.

4. ALL PAVEMENT MARKINGS INTERRUPTED BY DEMOLITION AND
PROPOSED IMPROVEMENTS SHALL BE REPLACED WITH MATCHING
COLOR AND WIDTH.

5. REFER TO                     FOR CONCRETE PAVING JOINT DETAILS.
5.1. ALL CONCRETE PAVING JOINTS SHALL BE CONTRACTION JOINT 'A'

UNLESS INDICATED OTHERWISE.

6. CURB RAMPS SHALL COMPLY WITH CURB RAMP DRAWING INDEX &
GENERAL NOTES, REFER TO

7. DAMAGE TO EXISTING PAVMENT SHALL BE REPLACED WITH MATCHING
COLOR AND FINISH BY CONTRACTOR.

SITE FEATURES LEGEND
CONSTRUCTION FENCE
TEMPORARY WORK LIMIT
TREE PROTECTION FENCING
ISOLATION JOINT
JOINT TYPE B PER
ALIGN

IJ
B

04-21A03-30B 03-30B

32-31A

32-31B

12-93H

12-93F

12-93E

32-17A

12-93D

12-93G

12-93I

32-32A

COURTYARD

NORTH ENTRY

SOUTH ENTRY

04-21B

03-30E

The signatures affixed below certify that this sheet has been reviewed and approved solely per
the certifications signed to the cover sheet of these construction plans.

_________________________ ________ _________________________ _______
PW - Transportation Date WR - Stormwater Date

_________________________ ________ _________________________ _______
Building Inspections Date Planning Date

__________ ________ __________________________ _______
WR - Utility Engineering Date Planning - Transportation Date

________________________ _______ __________________________ _______
Electric Date Fire Date

________________________ ________ _________________________ _______
WR - S&E Date Parks, Recreation & Cultural Res. Date
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G.G

G.F

G.1

Cast-In-Place Concrete
CODE DESCRIPTION DETAIL
03-30A CIP CONC STAIRS E1/L-05.01
03-30B CIP CONCRETE. SEATWALL A5/L-05.01
03-30C CIP CONCRETE TERRACED WALLS W/ DECORATIVE FORMLINER FINISH
03-30D CIP CONCRETE RETAINING WALL A3/L-05.01
03-30E CIP CONCRETE PLANTER CURB
03-30F CIP CHEEKWALL

Unit Masonry
CODE DESCRIPTION DETAIL
04-21A STRUCTURAL CIP RETAINING WALL W/ DECORATIVE FORMLINER FINISH
04-21B MONUMENT SIGN, To be permitted separately A1/L-05.06

CODE DESCRIPTION DETAIL
05-50A GALVANIZED STEEL HANDRAILS B1/L-05.01
05-50B 42" PEDESTRIAN GUARDRAIL W/ ADA HANDRAIL GRAB BAR

Site Furnishings
CODE DESCRIPTION DETAIL
12-93D DECORATIVE BOLLARD D5/L-05.01
12-93E PLAZA BENCH C1/L-05.02
12-93F DUAL TRASH/RECYCLE RECEPTACLE F5/L-05.01
12-93G PLAZA BIKE RACK E1/L-05.02
12-93H KNOCKDOWN BOLLARD, SEE CIVIL DWGS
12-93I FLAGPOLE

LIGHTING
CODE DESCRIPTION DETAIL
26-56A 12` HT. PEDESTRIAN LIGHT A1/L-05.02

CURBS AND GUTTERS
CODE DESCRIPTION DETAIL
32-17A CAST IRON DETECTABLE WARNING PLATES

FENCES AND GATES
CODE DESCRIPTION DETAIL
32-31A 6` HT. ECS TERRACE FENCE
32-31B 6` HT. ECS TERRACE DOUBLE GATE
32-32A 42" PEDESTRIAN GUARDRAIL C4/L-05.05

CONCRETE PAVING
SYMBOL DESCRIPTION DETAIL

CONCRETE PAVEMENT
LIGHT DUTY
CONCRETE PAVEMENT
ADA RAMP

A1/L-05.01

CONCRETE PAVEMENT
HEAVY DUTY
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NORTH ENTRY PLAN ENLARGEMENT 

COPYRIGHT NOTICE: THIS ARCHITECTURAL AND
ENGINEERING DRAWING IS GIVEN IN CONFIDENCE
AND SHALL BE USED ONLY PURSUANT TO THE
AGREEMENT WITH RATIO.  NO OTHER USE,
DISSEMINATION OR DUPLICATION MAY BE MADE
WITHOUT PRIOR WRITTEN CONSENT OF RATIO.  ALL
COMMON LAW RIGHTS OF COPYRIGHT AND
OTHERWISE ARE HEREBY SPECIFICALLY RESERVED.

SHEET TITLE

SHEET NUMBER

KEY PLAN

SHEET ISSUE

N

PROJECT NO.

SEAL | DATE

L-02.04

NORTH ENTRY
PLAN 
ENLARGEMENT

01 DESIGN DEVELOPMENT 11/20/20
02 TOA MAJOR SITE PLAN SUBMITTAL 12/01/20
03 TOA MAJOR SITE PLAN RESUBMITTAL 02/12/21
04 TOA MAJOR SITE PLAN SUBMITTAL #3 03/05/21
05 60% CONSTRUCTION DOCUMENTS 03/26/21

03/26/21

19150.000

NOT FOR CONSTRUCTION

H12/Felton
Grove High

School
8550 Stephenson Road

Apex, NC 27539
Owner

Mechanical / Electrical / Plumbing Engineer

Civil Engineer and Landscape Architect

Architect and Landscape Architect
RATIO

111 Corning Road, Suite 190
Cary, North Carolina 27518
(919)588-3602

Wake County Public Schools

Structural Engineer

5430 Wade Park Blvd #400
Raleigh, North Carolina 27607
(919) 832-5587

LHC Structural Engineers

120 North Boylan Avenue
Raleigh, North Carolina 27603
(919) 828-0531

The Wooten Company

400 Regency Forest Drive, Suite 120
Cary, North Carolina 27518
(919) 319-6716

CLH Design PA

227 Fayetteville Street, Suite 301
Raleigh, North Carolina 27601
919-821-0805

04-21A

32-32A

05-50A

03-30A

03-30A

12-93F

05-50A 05-50A05-50A

03-30A

03-30A

12-93F

SITE FEATURES NOTES
1. SITE UTILITIES SHOWN FOR REFERENCE ONLY. SEE OTHER DISCIPLINE

SHEETS FOR PLANS AND DETAILS.

2. AUTOCAD .DWG FILES WILL BE PROVIDED FOR CONSTRUCTION LAYOUT.

3. DO NOT SCALE DRAWINGS FOR FIELD LAYOUT. REFER TO SITE LAYOUT
PLAN(S) FOR DIMENSIONS.

4. ALL PAVEMENT MARKINGS INTERRUPTED BY DEMOLITION AND
PROPOSED IMPROVEMENTS SHALL BE REPLACED WITH MATCHING
COLOR AND WIDTH.

5. REFER TO                     FOR CONCRETE PAVING JOINT DETAILS.
5.1. ALL CONCRETE PAVING JOINTS SHALL BE CONTRACTION JOINT 'A'

UNLESS INDICATED OTHERWISE.

6. CURB RAMPS SHALL COMPLY WITH CURB RAMP DRAWING INDEX &
GENERAL NOTES, REFER TO

7. DAMAGE TO EXISTING PAVMENT SHALL BE REPLACED WITH MATCHING
COLOR AND FINISH BY CONTRACTOR.

SITE FEATURES LEGEND
CONSTRUCTION FENCE
TEMPORARY WORK LIMIT
TREE PROTECTION FENCING
ISOLATION JOINT
JOINT TYPE B PER
ALIGN

IJ
B

COURTYARD

NORTH ENTRY

SOUTH ENTRY

12-93F

The signatures affixed below certify that this sheet has been reviewed and approved solely per
the certifications signed to the cover sheet of these construction plans.

_________________________ ________ _________________________ _______
PW - Transportation Date WR - Stormwater Date

_________________________ ________ _________________________ _______
Building Inspections Date Planning Date

__________ ________ __________________________ _______
WR - Utility Engineering Date Planning - Transportation Date

________________________ _______ __________________________ _______
Electric Date Fire Date

________________________ ________ _________________________ _______
WR - S&E Date Parks, Recreation & Cultural Res. Date
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GENERAL SOD LAWN 58,663 sf
TifTuf Bermuda
-

LOWLAND SCM PLANTINGS 86,020 sf
Native grass and perennial plantings
within stormwater control zone expected
to periodically hold water. Plugs and 1
gal. size.
-

UPLAND SCM PLANTINGS 76,688 sf
Variety of wetland species shrubs, 18"
min. ht, 48"-60" spacing, typical. within
stormwater control zone expected to
receive periodic inundation.
-

SLOPE STABILZATION MIX 320,567 sf
Seed mix & geotextile to be installed on
slopes 3:1 or less, to support
re-establishment of forest.
-

REFORESTATION SEED MIX 92,905 sf
To be installed on disturbed areas with
slopes 3:1 or less adjacent to existing
woodland to support re-establishment of
forest.
-

NO-MOW SEED MIX 88,552 sf
BLEND OF NATIVE GRASSES AND
FORBS SUITABLE FOR MOST SOIL
TYPES AND FULL SUN.
-SEE L-05.02 FOR SEED MIXES

SEE L-05.02 FOR SEED MIXES

SEE L-05.02 FOR SEED MIXES

EVERGREEN TREES BOTANICAL / COMMON NAME SIZE QTY
IS Ilex opaca `Satyr Hill` / Satyr Hill American Holly 8` ht, 1.5" cal. min. 33
INS Ilex x `Nellie R. Stevens` / Nellie R. Stevens Holly 8` ht, 1.5" cal. min. 17
MG Magnolia grandiflora / Southern Magnolia 12` ht, 2.5" cal. min. 9
MLG Magnolia grandiflora `Little Gem` / Dwarf Southern Magnolia 8` ht, 1.5" cal. min. 6
PT Pinus taeda / Loblolly Pine 8` ht, 1.5" cal. min. 5

COLUMNAR TREES BOTANICAL / COMMON NAME SIZE QTY
QI Quercus palustris `Green Pillar` / Columnar Pin Oak 12` ht, 2.5" cal. min. 11

DECIDUOUS SHADE TREE BOTANICAL / COMMON NAME SIZE QTY
AF Acer floridanum / Southern Sugar Maple 12` ht, 2.5" cal. min. 11
CK Cladrastis kentukea / American Yellowwood 12` ht, 2.5" cal. min. 5
MM Magnolia virginiana `Moon Glow` / Sweet Bay 12` ht, 2.5" cal. min. 7
NW Nyssa sylvatica `Wildfire` / Black Gum 12` ht, 2.5" cal. min. 12
PC Pistacia chinensis / Chinese Pistache 12` ht, 2.5" cal. min. 16
QA Quercus alba / White Oak 12` ht, 2.5" cal. min. 28
QB Quercus bicolor / Swamp White Oak 12` ht, 2.5" cal. min. 45
QL Quercus lyrata / Overcup Oak 12` ht, 2.5" cal. min. 21
QS Quercus shumardii / Shumard Red Oak 12` ht, 2.5" cal. min. 24
QT Quercus texana / Nuttall Oak 12` ht, 2.5" cal. min. 32
UJ Ulmus americana `Jefferson` / American Elm 12` ht, 2.5" cal. min. 30

UNDERSTORY TREES BOTANICAL / COMMON NAME SIZE QTY
AC Amelanchier canadensis `Autumn Brilliance` / Autumn Brilliance Serviceberry 10` ht, multi-stem 7
CF2 Cercis canadensis `Forest Pansy` / Forest Pansy Eastern Redbud 1.5" Cal. 5
CD Chionanthus virginicus `Dirr` / Dirr White Fringetree 10` ht, multi-stem 6
CF Cornus florida `Cherokee Chief` / Cherokee Chief Dogwood 1.5" Cal. 4
HC Halesia carolina / Silverbell 8` ht. 5
PA Prunus subhirtella `Autumnalis` / Autumn Flowering Cherry 1.5" Cal. 6
SJ Styrax japonicus / Japanese Snowbell 8` ht. 6

SHRUBS BOTANICAL / COMMON NAME SIZE QTY
AGG Abelia x grandiflora `Edward Goucher` / Glossy Abelia 18" ht, 3 gal. min. 21
AP Aesculus parviflora / Bottlebrush Buckeye 30" ht, 4 gal. min. 52
AEP Aesculus pavia / Red Buckeye 30" ht, 4 gal. min. 1
CAA Callicarpa americana / American Beautyberry 30" ht, 4 gal. min. 6
CB Camellia sasanqua `Apple Blossom` / Apple Blossom Camellia 30" ht, 4 gal. min. 103
CCL Caryopteris x clandonensis / Bluebeard 18" ht, 3 gal. min. 57
DBC Distylium x `Blue Cascade` / Blue Cascade Distylium 18" ht, 3 gal. min. 72
FAJ Fatsia japonica / Japanese Fatsia 18" ht, 3 gal. min. 16
FS Forsythia suspensa `Sieboldii` / Weeping Forsythia 30" ht, 4 gal. min. 19
FMA Fothergilla major `Mount Airy` / Mount Airy Fothergilla 30" ht, 4 gal. min. 57
HVH Hamamelis virginiana `Harvest Moon` / Harvest Moon Witch Hazel 30" ht, 4 gal. min. 10
HAA Hydrangea arborescens `Abetwo` / Incrediball Hydrangea 30" ht, 4 gal. min. 77
HPW Hydrangea quercifolia `Pee Wee` / Oakleaf Hydrangea 18" ht, 3 gal. min. 47
HF Hypericum frondosum `Sunburst` / Sunburst Hypericum 18" ht, 3 gal. min. 96
ICR Ilex cornuta `Rotunda` / Dwarf Chinese Holly 18" ht, 3 gal. min. 17
IVJ Ilex verticillata `Jim Dandy` / Jim Dandy Winterberry 30" ht, 4 gal. min. 3
IVR Ilex verticillata `Red Sprite` / Red Sprite Winterberry 30" ht, 4 gal. min. 77
IVT Ilex vomitoria / Yaupon Holly 30" ht, 4 gal. min. 85
IVN Ilex vomitoria `Nana` / Dwarf Yaupon 18" ht, 3 gal. min. 29
IU Illicium floridanum `Miss Scarlet` / Miss Scarlet Anise 30" ht, 4 gal. min. 61
ILH Itea virginica `Little Henry` TM / Virginia Sweetspire 18" ht, 3 gal. min. 42
OHG Osmanthus heterophyllus `Goshiki` / Goshiki Holly Olive 30" ht, 4 gal. min. 10
PTW Pittosporum tobira `Wheeler`s Dwarf` / Wheeler`s Dwarf Pittosporum 18" ht, 3 gal. min. 88
PLO Prunus laurocerasus `Otto Luyken` / Otto Luyken Laurel 30" ht, 4 gal. min. 72
VAL Vitex agnus-castus `Lecompte` / Chaste Tree 30" ht, 4 gal. min. 17

GROUND COVERS BOTANICAL / COMMON NAME SIZE SPACING QTY
AHU Amsonia hubrichtii / Arkansas Blue-star Quart 18" o.c. 1,236
CKF Calamagrostis x acutiflora `Karl Foerster` / Feather Reed Grass 1 Gal. 24" o.c. 138
COE Carex oshimensis `Everillo` TM / EverColor Everillo Japanese Sedge 1 Gal. 12" o.c. 808
DC Deschampsia cespitosa `Northern Lights` / Northern Lights Hair Grass Quart 24" o.c. 539
EPU Echinacea purpurea / Purple Coneflower Quart 18" o.c. 50
JHZ Juniperus horizontalis / Creeping Juniper 1 Gal. 44" o.c. 377
MCA Muhlenbergia capillaris / Pink Muhly Grass 1 Gal. 30" o.c. 128
OJG Ophiopogon japonicus `Gyoko Ryu` / Mondo Grass Quart 12" o.c. 335
RAG Rhus aromatica `Gro-Low` / Gro-Low Fragrant Sumac 1 Gal. 36" o.c. 697
SSP Sedum spectabile `Purple Emporer` / Stonecrop 1 Gal. 16" o.c. 342
SAL Sisyrinchium angustifolium `Lucerne` / Lucerne Blue Eyed Grass Pint 12" o.c. 2,863

TURF BOTANICAL / COMMON NAME SIZE SPACING QTY
T1 Cynodon dactylon `Tif 419` / Bermuda Grass Sod 327,965 sf
T2 Cynodon dactylon `TifTuf` / TifTuf BermudaGrass Sod 347,718 sf

PLANT SCHEDULE

COPYRIGHT NOTICE: THIS ARCHITECTURAL AND
ENGINEERING DRAWING IS GIVEN IN CONFIDENCE
AND SHALL BE USED ONLY PURSUANT TO THE
AGREEMENT WITH RATIO.  NO OTHER USE,
DISSEMINATION OR DUPLICATION MAY BE MADE
WITHOUT PRIOR WRITTEN CONSENT OF RATIO.  ALL
COMMON LAW RIGHTS OF COPYRIGHT AND
OTHERWISE ARE HEREBY SPECIFICALLY RESERVED.
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PLANTING NOTES
1. REFER TO GENERAL LANDSCAPE ARCHITECTURAL NOTES PRIOR TO

COMMENCING THE PLANTING SCOPE OF WORK.

2. PARTICIPATE IN THE PRE-INSTALLATION CONFERENCE FOR THE PLANTING
SCOPE OF WORK, ACCORDING TO THE PROJECT SPECIFICATIONS, PRIOR
TO COMMENCEMENT.

3. EXISTING AND PROPOSED UTILITIES THAT ARE SHOWN ARE FOR
REFERENCE ONLY. REFER TO THE SITE SURVEY FOR EXISTING UTILITIES
AND VERIFY IN THE FIELD. REFER TO THE MEP AND CIVIL PLANS FOR
PROPOSED UTILITIES.

4. MATCH GRAPHIC REPRESENTATION SHOWN UNLESS
NOTED / DIMENSIONED OTHERWISE. REFER TO PROJECT DETAILS FOR 
PLACEMENT OF HATCHED AREAS.

5. OBTAIN APPROVAL OF PLANTING LAYOUT BY LANDSCAPE ARCHITECT
PRIOR TO INSTALLATION.

6. COMMENCEMENT OF PLANTING SCOPE CONSTITUTES ACCEPTANCE OF
SITE CONDITIONS, SUBGRADE, AND SUBSOIL CONDITONS. ENSURE THAT
NECESSARY AND SPECIFIED PLANTING CONDITIONS HAVE BEEN ACHIEVED
PRIOR TO LANDSCAPE INSTALLATION.

6. INSTALL SPECIFIED TURFGRASS SOD AT DISTURBED AREAS NOT 
OTHERWISE IDENTIFIED FOR PLANT MATERIAL.

7. PROVIDE 2" BROWN DYED MULCH AT ALL PLANTING AREAS.

8. REFER TO SPECIFICATIONS FOR PLANT STAGING, HANDLING, PLANTING, 
AND STAKING REQUIREMENTS.

9. FAILURE TO FOLLOW PLANTING PLAN DESIGN WILL RESULT IN REMOVAL 
OF NON-CONFORMING PLANTS AND PURCHASE OF NEW PLANTS AT COST 
OF CONTRACTOR.

10. FINISH GRADE AND PLANTING TO BE COORDINATED WITH LANDSCAPE 
ARCHITECT  WITHIN TREE PROTECTION ZONE PRIOR TO COMMENCEMENT 
OF PLANTING INSTALLATION.

11. REFER TO SPECIFICATIONS FOR IRRIGATION DESIGN AND INSTALLATION 
REQUIREMENTS.

12. SOIL DEPTHS:
1.1. SODDED GRASS - FOUR INCHES
1.2. GROUND COVER  AND ANNUAL BEDS - EIGHT INCHES
1.3. NATIVE PLUG AREAS - EIGHT INCHES
1.4. SHRUB AND PERENNIAL BEDS - FOURTEEN INCHES

13. ALL BUFFERS MUST BE PLANTED IN ORDER TO RECEIVE A CERTIFICATE OF
OCCUPANCY.

19150.000

NOT FOR CONSTRUCTION

H12/Felton
Grove High

School
8550 Stephenson Road

Apex, NC 27539
Owner

Mechanical / Electrical / Plumbing Engineer

Civil Engineer and Landscape Architect

Architect and Landscape Architect
RATIO

111 Corning Road, Suite 190
Cary, North Carolina 27518
(919)588-3602

Wake County Public Schools

Structural Engineer

5430 Wade Park Blvd #400
Raleigh, North Carolina 27607
(919) 832-5587

LHC Structural Engineers

120 North Boylan Avenue
Raleigh, North Carolina 27603
(919) 828-0531

The Wooten Company

400 Regency Forest Drive, Suite 120
Cary, North Carolina 27518
(919) 319-6716

CLH Design PA

227 Fayetteville Street, Suite 301
Raleigh, North Carolina 27601
919-821-0805
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GENERAL SOD LAWN 58,663 sf
TifTuf Bermuda
-

LOWLAND SCM PLANTINGS 86,020 sf
Native grass and perennial plantings
within stormwater control zone expected
to periodically hold water. Plugs and 1
gal. size.
-

UPLAND SCM PLANTINGS 76,688 sf
Variety of wetland species shrubs, 18"
min. ht, 48"-60" spacing, typical. within
stormwater control zone expected to
receive periodic inundation.
-

SLOPE STABILZATION MIX 320,567 sf
Seed mix & geotextile to be installed on
slopes 3:1 or less, to support
re-establishment of forest.
-

REFORESTATION SEED MIX 92,905 sf
To be installed on disturbed areas with
slopes 3:1 or less adjacent to existing
woodland to support re-establishment of
forest.
-

NO-MOW SEED MIX 88,552 sf
BLEND OF NATIVE GRASSES AND
FORBS SUITABLE FOR MOST SOIL
TYPES AND FULL SUN.
-

CONCEPT PLANT SCHEDULE

SEE L-05.02 FOR SEED MIXES

SEE L-05.02 FOR SEED MIXES

SEE L-05.02 FOR SEED MIXES

EVERGREEN TREES BOTANICAL / COMMON NAME SIZE QTY
IS Ilex opaca `Satyr Hill` / Satyr Hill American Holly 8` ht, 1.5" cal. min. 33
INS Ilex x `Nellie R. Stevens` / Nellie R. Stevens Holly 8` ht, 1.5" cal. min. 17
MG Magnolia grandiflora / Southern Magnolia 12` ht, 2.5" cal. min. 9
MLG Magnolia grandiflora `Little Gem` / Dwarf Southern Magnolia 8` ht, 1.5" cal. min. 6
PT Pinus taeda / Loblolly Pine 8` ht, 1.5" cal. min. 5

COLUMNAR TREES BOTANICAL / COMMON NAME SIZE QTY
QI Quercus palustris `Green Pillar` / Columnar Pin Oak 12` ht, 2.5" cal. min. 11

DECIDUOUS SHADE TREE BOTANICAL / COMMON NAME SIZE QTY
AF Acer floridanum / Southern Sugar Maple 12` ht, 2.5" cal. min. 11
CK Cladrastis kentukea / American Yellowwood 12` ht, 2.5" cal. min. 5
MM Magnolia virginiana `Moon Glow` / Sweet Bay 12` ht, 2.5" cal. min. 7
NW Nyssa sylvatica `Wildfire` / Black Gum 12` ht, 2.5" cal. min. 12
PC Pistacia chinensis / Chinese Pistache 12` ht, 2.5" cal. min. 16
QA Quercus alba / White Oak 12` ht, 2.5" cal. min. 28
QB Quercus bicolor / Swamp White Oak 12` ht, 2.5" cal. min. 45
QL Quercus lyrata / Overcup Oak 12` ht, 2.5" cal. min. 21
QS Quercus shumardii / Shumard Red Oak 12` ht, 2.5" cal. min. 24
QT Quercus texana / Nuttall Oak 12` ht, 2.5" cal. min. 32
UJ Ulmus americana `Jefferson` / American Elm 12` ht, 2.5" cal. min. 30

UNDERSTORY TREES BOTANICAL / COMMON NAME SIZE QTY
AC Amelanchier canadensis `Autumn Brilliance` / Autumn Brilliance Serviceberry 10` ht, multi-stem 7
CF2 Cercis canadensis `Forest Pansy` / Forest Pansy Eastern Redbud 1.5" Cal. 5
CD Chionanthus virginicus `Dirr` / Dirr White Fringetree 10` ht, multi-stem 6
CF Cornus florida `Cherokee Chief` / Cherokee Chief Dogwood 1.5" Cal. 4
HC Halesia carolina / Silverbell 8` ht. 5
PA Prunus subhirtella `Autumnalis` / Autumn Flowering Cherry 1.5" Cal. 6
SJ Styrax japonicus / Japanese Snowbell 8` ht. 6

SHRUBS BOTANICAL / COMMON NAME SIZE QTY
AGG Abelia x grandiflora `Edward Goucher` / Glossy Abelia 18" ht, 3 gal. min. 21
AP Aesculus parviflora / Bottlebrush Buckeye 30" ht, 4 gal. min. 52
AEP Aesculus pavia / Red Buckeye 30" ht, 4 gal. min. 1
CAA Callicarpa americana / American Beautyberry 30" ht, 4 gal. min. 6
CB Camellia sasanqua `Apple Blossom` / Apple Blossom Camellia 30" ht, 4 gal. min. 103
CCL Caryopteris x clandonensis / Bluebeard 18" ht, 3 gal. min. 57
DBC Distylium x `Blue Cascade` / Blue Cascade Distylium 18" ht, 3 gal. min. 72
FAJ Fatsia japonica / Japanese Fatsia 18" ht, 3 gal. min. 16
FS Forsythia suspensa `Sieboldii` / Weeping Forsythia 30" ht, 4 gal. min. 19
FMA Fothergilla major `Mount Airy` / Mount Airy Fothergilla 30" ht, 4 gal. min. 57
HVH Hamamelis virginiana `Harvest Moon` / Harvest Moon Witch Hazel 30" ht, 4 gal. min. 10
HAA Hydrangea arborescens `Abetwo` / Incrediball Hydrangea 30" ht, 4 gal. min. 77
HPW Hydrangea quercifolia `Pee Wee` / Oakleaf Hydrangea 18" ht, 3 gal. min. 47
HF Hypericum frondosum `Sunburst` / Sunburst Hypericum 18" ht, 3 gal. min. 96
ICR Ilex cornuta `Rotunda` / Dwarf Chinese Holly 18" ht, 3 gal. min. 17
IVJ Ilex verticillata `Jim Dandy` / Jim Dandy Winterberry 30" ht, 4 gal. min. 3
IVR Ilex verticillata `Red Sprite` / Red Sprite Winterberry 30" ht, 4 gal. min. 77
IVT Ilex vomitoria / Yaupon Holly 30" ht, 4 gal. min. 85
IVN Ilex vomitoria `Nana` / Dwarf Yaupon 18" ht, 3 gal. min. 29
IU Illicium floridanum `Miss Scarlet` / Miss Scarlet Anise 30" ht, 4 gal. min. 61
ILH Itea virginica `Little Henry` TM / Virginia Sweetspire 18" ht, 3 gal. min. 42
OHG Osmanthus heterophyllus `Goshiki` / Goshiki Holly Olive 30" ht, 4 gal. min. 10
PTW Pittosporum tobira `Wheeler`s Dwarf` / Wheeler`s Dwarf Pittosporum 18" ht, 3 gal. min. 88
PLO Prunus laurocerasus `Otto Luyken` / Otto Luyken Laurel 30" ht, 4 gal. min. 72
VAL Vitex agnus-castus `Lecompte` / Chaste Tree 30" ht, 4 gal. min. 17

GROUND COVERS BOTANICAL / COMMON NAME SIZE SPACING QTY
AHU Amsonia hubrichtii / Arkansas Blue-star Quart 18" o.c. 1,236
CKF Calamagrostis x acutiflora `Karl Foerster` / Feather Reed Grass 1 Gal. 24" o.c. 138
COE Carex oshimensis `Everillo` TM / EverColor Everillo Japanese Sedge 1 Gal. 12" o.c. 808
DC Deschampsia cespitosa `Northern Lights` / Northern Lights Hair Grass Quart 24" o.c. 539
EPU Echinacea purpurea / Purple Coneflower Quart 18" o.c. 50
JHZ Juniperus horizontalis / Creeping Juniper 1 Gal. 44" o.c. 377
MCA Muhlenbergia capillaris / Pink Muhly Grass 1 Gal. 30" o.c. 128
OJG Ophiopogon japonicus `Gyoko Ryu` / Mondo Grass Quart 12" o.c. 335
RAG Rhus aromatica `Gro-Low` / Gro-Low Fragrant Sumac 1 Gal. 36" o.c. 697
SSP Sedum spectabile `Purple Emporer` / Stonecrop 1 Gal. 16" o.c. 342
SAL Sisyrinchium angustifolium `Lucerne` / Lucerne Blue Eyed Grass Pint 12" o.c. 2,863

TURF BOTANICAL / COMMON NAME SIZE SPACING QTY
T1 Cynodon dactylon `Tif 419` / Bermuda Grass Sod 327,965 sf
T2 Cynodon dactylon `TifTuf` / TifTuf BermudaGrass Sod 347,718 sf

PLANT SCHEDULE

COPYRIGHT NOTICE: THIS ARCHITECTURAL AND
ENGINEERING DRAWING IS GIVEN IN CONFIDENCE
AND SHALL BE USED ONLY PURSUANT TO THE
AGREEMENT WITH RATIO.  NO OTHER USE,
DISSEMINATION OR DUPLICATION MAY BE MADE
WITHOUT PRIOR WRITTEN CONSENT OF RATIO.  ALL
COMMON LAW RIGHTS OF COPYRIGHT AND
OTHERWISE ARE HEREBY SPECIFICALLY RESERVED.
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PLANTING NOTES
1. REFER TO GENERAL LANDSCAPE ARCHITECTURAL NOTES PRIOR TO

COMMENCING THE PLANTING SCOPE OF WORK.

2. PARTICIPATE IN THE PRE-INSTALLATION CONFERENCE FOR THE PLANTING
SCOPE OF WORK, ACCORDING TO THE PROJECT SPECIFICATIONS, PRIOR
TO COMMENCEMENT.

3. EXISTING AND PROPOSED UTILITIES THAT ARE SHOWN ARE FOR
REFERENCE ONLY. REFER TO THE SITE SURVEY FOR EXISTING UTILITIES
AND VERIFY IN THE FIELD. REFER TO THE MEP AND CIVIL PLANS FOR
PROPOSED UTILITIES.

4. MATCH GRAPHIC REPRESENTATION SHOWN UNLESS
NOTED / DIMENSIONED OTHERWISE. REFER TO PROJECT DETAILS FOR 
PLACEMENT OF HATCHED AREAS.

5. OBTAIN APPROVAL OF PLANTING LAYOUT BY LANDSCAPE ARCHITECT
PRIOR TO INSTALLATION.

6. COMMENCEMENT OF PLANTING SCOPE CONSTITUTES ACCEPTANCE OF
SITE CONDITIONS, SUBGRADE, AND SUBSOIL CONDITONS. ENSURE THAT
NECESSARY AND SPECIFIED PLANTING CONDITIONS HAVE BEEN ACHIEVED
PRIOR TO LANDSCAPE INSTALLATION.

6. INSTALL SPECIFIED TURFGRASS SOD AT DISTURBED AREAS NOT 
OTHERWISE IDENTIFIED FOR PLANT MATERIAL.

7. PROVIDE 2" BROWN DYED MULCH AT ALL PLANTING AREAS.

8. REFER TO SPECIFICATIONS FOR PLANT STAGING, HANDLING, PLANTING, 
AND STAKING REQUIREMENTS.

9. FAILURE TO FOLLOW PLANTING PLAN DESIGN WILL RESULT IN REMOVAL 
OF NON-CONFORMING PLANTS AND PURCHASE OF NEW PLANTS AT COST 
OF CONTRACTOR.

10. FINISH GRADE AND PLANTING TO BE COORDINATED WITH LANDSCAPE 
ARCHITECT  WITHIN TREE PROTECTION ZONE PRIOR TO COMMENCEMENT 
OF PLANTING INSTALLATION.

11. REFER TO SPECIFICATIONS FOR IRRIGATION DESIGN AND INSTALLATION 
REQUIREMENTS.

12. SOIL DEPTHS:
1.1. SODDED GRASS - FOUR INCHES
1.2. GROUND COVER  AND ANNUAL BEDS - EIGHT INCHES
1.3. NATIVE PLUG AREAS - EIGHT INCHES
1.4. SHRUB AND PERENNIAL BEDS - FOURTEEN INCHES

13. ALL BUFFERS MUST BE PLANTED IN ORDER TO RECEIVE A CERTIFICATE OF
OCCUPANCY.

19150.000

NOT FOR CONSTRUCTION

H12/Felton
Grove High

School
8550 Stephenson Road

Apex, NC 27539
Owner

Mechanical / Electrical / Plumbing Engineer

Civil Engineer and Landscape Architect

Architect and Landscape Architect
RATIO

111 Corning Road, Suite 190
Cary, North Carolina 27518
(919)588-3602

Wake County Public Schools

Structural Engineer

5430 Wade Park Blvd #400
Raleigh, North Carolina 27607
(919) 832-5587

LHC Structural Engineers

120 North Boylan Avenue
Raleigh, North Carolina 27603
(919) 828-0531

The Wooten Company

400 Regency Forest Drive, Suite 120
Cary, North Carolina 27518
(919) 319-6716

CLH Design PA

227 Fayetteville Street, Suite 301
Raleigh, North Carolina 27601
919-821-0805

The signatures affixed below certify that this sheet has been reviewed and approved solely per
the certifications signed to the cover sheet of these construction plans.

_________________________ ________ _________________________ _______
PW - Transportation Date WR - Stormwater Date

_________________________ ________ _________________________ _______
Building Inspections Date Planning Date

__________ ________ __________________________ _______
WR - Utility Engineering Date Planning - Transportation Date

________________________ _______ __________________________ _______
Electric Date Fire Date

________________________ ________ _________________________ _______
WR - S&E Date Parks, Recreation & Cultural Res. Date
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GENERAL SOD LAWN 58,663 sf
TifTuf Bermuda
-

LOWLAND SCM PLANTINGS 86,020 sf
Native grass and perennial plantings
within stormwater control zone expected
to periodically hold water. Plugs and 1
gal. size.
-

UPLAND SCM PLANTINGS 76,688 sf
Variety of wetland species shrubs, 18"
min. ht, 48"-60" spacing, typical. within
stormwater control zone expected to
receive periodic inundation.
-

SLOPE STABILZATION MIX 320,567 sf
Seed mix & geotextile to be installed on
slopes 3:1 or less, to support
re-establishment of forest.
-

REFORESTATION SEED MIX 92,905 sf
To be installed on disturbed areas with
slopes 3:1 or less adjacent to existing
woodland to support re-establishment of
forest.
-

NO-MOW SEED MIX 88,552 sf
BLEND OF NATIVE GRASSES AND
FORBS SUITABLE FOR MOST SOIL
TYPES AND FULL SUN.
-SEE L-05.02 FOR SEED MIXES

SEE L-05.02 FOR SEED MIXES

SEE L-05.02 FOR SEED MIXES

EVERGREEN TREES BOTANICAL / COMMON NAME SIZE QTY
IS Ilex opaca `Satyr Hill` / Satyr Hill American Holly 8` ht, 1.5" cal. min. 33
INS Ilex x `Nellie R. Stevens` / Nellie R. Stevens Holly 8` ht, 1.5" cal. min. 17
MG Magnolia grandiflora / Southern Magnolia 12` ht, 2.5" cal. min. 9
MLG Magnolia grandiflora `Little Gem` / Dwarf Southern Magnolia 8` ht, 1.5" cal. min. 6
PT Pinus taeda / Loblolly Pine 8` ht, 1.5" cal. min. 5

COLUMNAR TREES BOTANICAL / COMMON NAME SIZE QTY
QI Quercus palustris `Green Pillar` / Columnar Pin Oak 12` ht, 2.5" cal. min. 11

DECIDUOUS SHADE TREE BOTANICAL / COMMON NAME SIZE QTY
AF Acer floridanum / Southern Sugar Maple 12` ht, 2.5" cal. min. 11
CK Cladrastis kentukea / American Yellowwood 12` ht, 2.5" cal. min. 5
MM Magnolia virginiana `Moon Glow` / Sweet Bay 12` ht, 2.5" cal. min. 7
NW Nyssa sylvatica `Wildfire` / Black Gum 12` ht, 2.5" cal. min. 12
PC Pistacia chinensis / Chinese Pistache 12` ht, 2.5" cal. min. 16
QA Quercus alba / White Oak 12` ht, 2.5" cal. min. 28
QB Quercus bicolor / Swamp White Oak 12` ht, 2.5" cal. min. 45
QL Quercus lyrata / Overcup Oak 12` ht, 2.5" cal. min. 21
QS Quercus shumardii / Shumard Red Oak 12` ht, 2.5" cal. min. 24
QT Quercus texana / Nuttall Oak 12` ht, 2.5" cal. min. 32
UJ Ulmus americana `Jefferson` / American Elm 12` ht, 2.5" cal. min. 30

UNDERSTORY TREES BOTANICAL / COMMON NAME SIZE QTY
AC Amelanchier canadensis `Autumn Brilliance` / Autumn Brilliance Serviceberry 10` ht, multi-stem 7
CF2 Cercis canadensis `Forest Pansy` / Forest Pansy Eastern Redbud 1.5" Cal. 5
CD Chionanthus virginicus `Dirr` / Dirr White Fringetree 10` ht, multi-stem 6
CF Cornus florida `Cherokee Chief` / Cherokee Chief Dogwood 1.5" Cal. 4
HC Halesia carolina / Silverbell 8` ht. 5
PA Prunus subhirtella `Autumnalis` / Autumn Flowering Cherry 1.5" Cal. 6
SJ Styrax japonicus / Japanese Snowbell 8` ht. 6

SHRUBS BOTANICAL / COMMON NAME SIZE QTY
AGG Abelia x grandiflora `Edward Goucher` / Glossy Abelia 18" ht, 3 gal. min. 21
AP Aesculus parviflora / Bottlebrush Buckeye 30" ht, 4 gal. min. 52
AEP Aesculus pavia / Red Buckeye 30" ht, 4 gal. min. 1
CAA Callicarpa americana / American Beautyberry 30" ht, 4 gal. min. 6
CB Camellia sasanqua `Apple Blossom` / Apple Blossom Camellia 30" ht, 4 gal. min. 103
CCL Caryopteris x clandonensis / Bluebeard 18" ht, 3 gal. min. 57
DBC Distylium x `Blue Cascade` / Blue Cascade Distylium 18" ht, 3 gal. min. 72
FAJ Fatsia japonica / Japanese Fatsia 18" ht, 3 gal. min. 16
FS Forsythia suspensa `Sieboldii` / Weeping Forsythia 30" ht, 4 gal. min. 19
FMA Fothergilla major `Mount Airy` / Mount Airy Fothergilla 30" ht, 4 gal. min. 57
HVH Hamamelis virginiana `Harvest Moon` / Harvest Moon Witch Hazel 30" ht, 4 gal. min. 10
HAA Hydrangea arborescens `Abetwo` / Incrediball Hydrangea 30" ht, 4 gal. min. 77
HPW Hydrangea quercifolia `Pee Wee` / Oakleaf Hydrangea 18" ht, 3 gal. min. 47
HF Hypericum frondosum `Sunburst` / Sunburst Hypericum 18" ht, 3 gal. min. 96
ICR Ilex cornuta `Rotunda` / Dwarf Chinese Holly 18" ht, 3 gal. min. 17
IVJ Ilex verticillata `Jim Dandy` / Jim Dandy Winterberry 30" ht, 4 gal. min. 3
IVR Ilex verticillata `Red Sprite` / Red Sprite Winterberry 30" ht, 4 gal. min. 77
IVT Ilex vomitoria / Yaupon Holly 30" ht, 4 gal. min. 85
IVN Ilex vomitoria `Nana` / Dwarf Yaupon 18" ht, 3 gal. min. 29
IU Illicium floridanum `Miss Scarlet` / Miss Scarlet Anise 30" ht, 4 gal. min. 61
ILH Itea virginica `Little Henry` TM / Virginia Sweetspire 18" ht, 3 gal. min. 42
OHG Osmanthus heterophyllus `Goshiki` / Goshiki Holly Olive 30" ht, 4 gal. min. 10
PTW Pittosporum tobira `Wheeler`s Dwarf` / Wheeler`s Dwarf Pittosporum 18" ht, 3 gal. min. 88
PLO Prunus laurocerasus `Otto Luyken` / Otto Luyken Laurel 30" ht, 4 gal. min. 72
VAL Vitex agnus-castus `Lecompte` / Chaste Tree 30" ht, 4 gal. min. 17

GROUND COVERS BOTANICAL / COMMON NAME SIZE SPACING QTY
AHU Amsonia hubrichtii / Arkansas Blue-star Quart 18" o.c. 1,236
CKF Calamagrostis x acutiflora `Karl Foerster` / Feather Reed Grass 1 Gal. 24" o.c. 138
COE Carex oshimensis `Everillo` TM / EverColor Everillo Japanese Sedge 1 Gal. 12" o.c. 808
DC Deschampsia cespitosa `Northern Lights` / Northern Lights Hair Grass Quart 24" o.c. 539
EPU Echinacea purpurea / Purple Coneflower Quart 18" o.c. 50
JHZ Juniperus horizontalis / Creeping Juniper 1 Gal. 44" o.c. 377
MCA Muhlenbergia capillaris / Pink Muhly Grass 1 Gal. 30" o.c. 128
OJG Ophiopogon japonicus `Gyoko Ryu` / Mondo Grass Quart 12" o.c. 335
RAG Rhus aromatica `Gro-Low` / Gro-Low Fragrant Sumac 1 Gal. 36" o.c. 697
SSP Sedum spectabile `Purple Emporer` / Stonecrop 1 Gal. 16" o.c. 342
SAL Sisyrinchium angustifolium `Lucerne` / Lucerne Blue Eyed Grass Pint 12" o.c. 2,863

TURF BOTANICAL / COMMON NAME SIZE SPACING QTY
T1 Cynodon dactylon `Tif 419` / Bermuda Grass Sod 327,965 sf
T2 Cynodon dactylon `TifTuf` / TifTuf BermudaGrass Sod 347,718 sf

PLANT SCHEDULE

COPYRIGHT NOTICE: THIS ARCHITECTURAL AND
ENGINEERING DRAWING IS GIVEN IN CONFIDENCE
AND SHALL BE USED ONLY PURSUANT TO THE
AGREEMENT WITH RATIO.  NO OTHER USE,
DISSEMINATION OR DUPLICATION MAY BE MADE
WITHOUT PRIOR WRITTEN CONSENT OF RATIO.  ALL
COMMON LAW RIGHTS OF COPYRIGHT AND
OTHERWISE ARE HEREBY SPECIFICALLY RESERVED.
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PLANTING PLAN -
AREA 3

6. INSTALL SPECIFIED TURFGRASS SOD AT DISTURBED AREAS NOT 
OTHERWISE IDENTIFIED FOR PLANT MATERIAL.

7. PROVIDE 2" BROWN DYED MULCH AT ALL PLANTING AREAS.

8. REFER TO SPECIFICATIONS FOR PLANT STAGING, HANDLING, PLANTING, 
AND STAKING REQUIREMENTS.

9. FAILURE TO FOLLOW PLANTING PLAN DESIGN WILL RESULT IN REMOVAL 
OF NON-CONFORMING PLANTS AND PURCHASE OF NEW PLANTS AT COST 
OF CONTRACTOR.

10. FINISH GRADE AND PLANTING TO BE COORDINATED WITH LANDSCAPE 
ARCHITECT  WITHIN TREE PROTECTION ZONE PRIOR TO COMMENCEMENT 
OF PLANTING INSTALLATION.

11. REFER TO SPECIFICATIONS FOR IRRIGATION DESIGN AND INSTALLATION 
REQUIREMENTS.

12. SOIL DEPTHS:
1.1. SODDED GRASS - FOUR INCHES
1.2. GROUND COVER  AND ANNUAL BEDS - EIGHT INCHES
1.3. NATIVE PLUG AREAS - EIGHT INCHES
1.4. SHRUB AND PERENNIAL BEDS - FOURTEEN INCHES

13. ALL BUFFERS MUST BE PLANTED IN ORDER TO RECEIVE A CERTIFICATE OF
OCCUPANCY.

19150.000

NOT FOR CONSTRUCTION

H12/Felton
Grove High

School
8550 Stephenson Road

Apex, NC 27539
Owner

Mechanical / Electrical / Plumbing Engineer

Civil Engineer and Landscape Architect

Architect and Landscape Architect
RATIO

111 Corning Road, Suite 190
Cary, North Carolina 27518
(919)588-3602

Wake County Public Schools

Structural Engineer

5430 Wade Park Blvd #400
Raleigh, North Carolina 27607
(919) 832-5587

LHC Structural Engineers

120 North Boylan Avenue
Raleigh, North Carolina 27603
(919) 828-0531

The Wooten Company

400 Regency Forest Drive, Suite 120
Cary, North Carolina 27518
(919) 319-6716

CLH Design PA

227 Fayetteville Street, Suite 301
Raleigh, North Carolina 27601
919-821-0805

PLANTING NOTES
1. REFER TO GENERAL LANDSCAPE ARCHITECTURAL NOTES PRIOR TO

COMMENCING THE PLANTING SCOPE OF WORK.

2. PARTICIPATE IN THE PRE-INSTALLATION CONFERENCE FOR THE PLANTING
SCOPE OF WORK, ACCORDING TO THE PROJECT SPECIFICATIONS, PRIOR
TO COMMENCEMENT.

3. EXISTING AND PROPOSED UTILITIES THAT ARE SHOWN ARE FOR
REFERENCE ONLY. REFER TO THE SITE SURVEY FOR EXISTING UTILITIES
AND VERIFY IN THE FIELD. REFER TO THE MEP AND CIVIL PLANS FOR
PROPOSED UTILITIES.

4. MATCH GRAPHIC REPRESENTATION SHOWN UNLESS
NOTED / DIMENSIONED OTHERWISE. REFER TO PROJECT DETAILS FOR 
PLACEMENT OF HATCHED AREAS.

5. OBTAIN APPROVAL OF PLANTING LAYOUT BY LANDSCAPE ARCHITECT
PRIOR TO INSTALLATION.

6. COMMENCEMENT OF PLANTING SCOPE CONSTITUTES ACCEPTANCE OF
SITE CONDITIONS, SUBGRADE, AND SUBSOIL CONDITONS. ENSURE THAT
NECESSARY AND SPECIFIED PLANTING CONDITIONS HAVE BEEN ACHIEVED
PRIOR TO LANDSCAPE INSTALLATION.

The signatures affixed below certify that this sheet has been reviewed and approved solely per
the certifications signed to the cover sheet of these construction plans.

_________________________ ________ _________________________ _______
PW - Transportation Date WR - Stormwater Date

_________________________ ________ _________________________ _______
Building Inspections Date Planning Date

__________ ________ __________________________ _______
WR - Utility Engineering Date Planning - Transportation Date

________________________ _______ __________________________ _______
Electric Date Fire Date

________________________ ________ _________________________ _______
WR - S&E Date Parks, Recreation & Cultural Res. Date
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GENERAL SOD LAWN 58,663 sf
TifTuf Bermuda
-

LOWLAND SCM PLANTINGS 86,020 sf
Native grass and perennial plantings
within stormwater control zone expected
to periodically hold water. Plugs and 1
gal. size.
-

UPLAND SCM PLANTINGS 76,688 sf
Variety of wetland species shrubs, 18"
min. ht, 48"-60" spacing, typical. within
stormwater control zone expected to
receive periodic inundation.
-

SLOPE STABILZATION MIX 320,567 sf
Seed mix & geotextile to be installed on
slopes 3:1 or less, to support
re-establishment of forest.
-

REFORESTATION SEED MIX 92,905 sf
To be installed on disturbed areas with
slopes 3:1 or less adjacent to existing
woodland to support re-establishment of
forest.
-

NO-MOW SEED MIX 88,552 sf
BLEND OF NATIVE GRASSES AND
FORBS SUITABLE FOR MOST SOIL
TYPES AND FULL SUN.
-SEE L-05.02 FOR SEED MIXES

SEE L-05.02 FOR SEED MIXES

SEE L-05.02 FOR SEED MIXES

EVERGREEN TREES BOTANICAL / COMMON NAME SIZE QTY
IS Ilex opaca `Satyr Hill` / Satyr Hill American Holly 8` ht, 1.5" cal. min. 33
INS Ilex x `Nellie R. Stevens` / Nellie R. Stevens Holly 8` ht, 1.5" cal. min. 17
MG Magnolia grandiflora / Southern Magnolia 12` ht, 2.5" cal. min. 9
MLG Magnolia grandiflora `Little Gem` / Dwarf Southern Magnolia 8` ht, 1.5" cal. min. 6
PT Pinus taeda / Loblolly Pine 8` ht, 1.5" cal. min. 5

COLUMNAR TREES BOTANICAL / COMMON NAME SIZE QTY
QI Quercus palustris `Green Pillar` / Columnar Pin Oak 12` ht, 2.5" cal. min. 11

DECIDUOUS SHADE TREE BOTANICAL / COMMON NAME SIZE QTY
AF Acer floridanum / Southern Sugar Maple 12` ht, 2.5" cal. min. 11
CK Cladrastis kentukea / American Yellowwood 12` ht, 2.5" cal. min. 5
MM Magnolia virginiana `Moon Glow` / Sweet Bay 12` ht, 2.5" cal. min. 7
NW Nyssa sylvatica `Wildfire` / Black Gum 12` ht, 2.5" cal. min. 12
PC Pistacia chinensis / Chinese Pistache 12` ht, 2.5" cal. min. 16
QA Quercus alba / White Oak 12` ht, 2.5" cal. min. 28
QB Quercus bicolor / Swamp White Oak 12` ht, 2.5" cal. min. 45
QL Quercus lyrata / Overcup Oak 12` ht, 2.5" cal. min. 21
QS Quercus shumardii / Shumard Red Oak 12` ht, 2.5" cal. min. 24
QT Quercus texana / Nuttall Oak 12` ht, 2.5" cal. min. 32
UJ Ulmus americana `Jefferson` / American Elm 12` ht, 2.5" cal. min. 30

UNDERSTORY TREES BOTANICAL / COMMON NAME SIZE QTY
AC Amelanchier canadensis `Autumn Brilliance` / Autumn Brilliance Serviceberry 10` ht, multi-stem 7
CF2 Cercis canadensis `Forest Pansy` / Forest Pansy Eastern Redbud 1.5" Cal. 5
CD Chionanthus virginicus `Dirr` / Dirr White Fringetree 10` ht, multi-stem 6
CF Cornus florida `Cherokee Chief` / Cherokee Chief Dogwood 1.5" Cal. 4
HC Halesia carolina / Silverbell 8` ht. 5
PA Prunus subhirtella `Autumnalis` / Autumn Flowering Cherry 1.5" Cal. 6
SJ Styrax japonicus / Japanese Snowbell 8` ht. 6

SHRUBS BOTANICAL / COMMON NAME SIZE QTY
AGG Abelia x grandiflora `Edward Goucher` / Glossy Abelia 18" ht, 3 gal. min. 21
AP Aesculus parviflora / Bottlebrush Buckeye 30" ht, 4 gal. min. 52
AEP Aesculus pavia / Red Buckeye 30" ht, 4 gal. min. 1
CAA Callicarpa americana / American Beautyberry 30" ht, 4 gal. min. 6
CB Camellia sasanqua `Apple Blossom` / Apple Blossom Camellia 30" ht, 4 gal. min. 103
CCL Caryopteris x clandonensis / Bluebeard 18" ht, 3 gal. min. 57
DBC Distylium x `Blue Cascade` / Blue Cascade Distylium 18" ht, 3 gal. min. 72
FAJ Fatsia japonica / Japanese Fatsia 18" ht, 3 gal. min. 16
FS Forsythia suspensa `Sieboldii` / Weeping Forsythia 30" ht, 4 gal. min. 19
FMA Fothergilla major `Mount Airy` / Mount Airy Fothergilla 30" ht, 4 gal. min. 57
HVH Hamamelis virginiana `Harvest Moon` / Harvest Moon Witch Hazel 30" ht, 4 gal. min. 10
HAA Hydrangea arborescens `Abetwo` / Incrediball Hydrangea 30" ht, 4 gal. min. 77
HPW Hydrangea quercifolia `Pee Wee` / Oakleaf Hydrangea 18" ht, 3 gal. min. 47
HF Hypericum frondosum `Sunburst` / Sunburst Hypericum 18" ht, 3 gal. min. 96
ICR Ilex cornuta `Rotunda` / Dwarf Chinese Holly 18" ht, 3 gal. min. 17
IVJ Ilex verticillata `Jim Dandy` / Jim Dandy Winterberry 30" ht, 4 gal. min. 3
IVR Ilex verticillata `Red Sprite` / Red Sprite Winterberry 30" ht, 4 gal. min. 77
IVT Ilex vomitoria / Yaupon Holly 30" ht, 4 gal. min. 85
IVN Ilex vomitoria `Nana` / Dwarf Yaupon 18" ht, 3 gal. min. 29
IU Illicium floridanum `Miss Scarlet` / Miss Scarlet Anise 30" ht, 4 gal. min. 61
ILH Itea virginica `Little Henry` TM / Virginia Sweetspire 18" ht, 3 gal. min. 42
OHG Osmanthus heterophyllus `Goshiki` / Goshiki Holly Olive 30" ht, 4 gal. min. 10
PTW Pittosporum tobira `Wheeler`s Dwarf` / Wheeler`s Dwarf Pittosporum 18" ht, 3 gal. min. 88
PLO Prunus laurocerasus `Otto Luyken` / Otto Luyken Laurel 30" ht, 4 gal. min. 72
VAL Vitex agnus-castus `Lecompte` / Chaste Tree 30" ht, 4 gal. min. 17

GROUND COVERS BOTANICAL / COMMON NAME SIZE SPACING QTY
AHU Amsonia hubrichtii / Arkansas Blue-star Quart 18" o.c. 1,236
CKF Calamagrostis x acutiflora `Karl Foerster` / Feather Reed Grass 1 Gal. 24" o.c. 138
COE Carex oshimensis `Everillo` TM / EverColor Everillo Japanese Sedge 1 Gal. 12" o.c. 808
DC Deschampsia cespitosa `Northern Lights` / Northern Lights Hair Grass Quart 24" o.c. 539
EPU Echinacea purpurea / Purple Coneflower Quart 18" o.c. 50
JHZ Juniperus horizontalis / Creeping Juniper 1 Gal. 44" o.c. 377
MCA Muhlenbergia capillaris / Pink Muhly Grass 1 Gal. 30" o.c. 128
OJG Ophiopogon japonicus `Gyoko Ryu` / Mondo Grass Quart 12" o.c. 335
RAG Rhus aromatica `Gro-Low` / Gro-Low Fragrant Sumac 1 Gal. 36" o.c. 697
SSP Sedum spectabile `Purple Emporer` / Stonecrop 1 Gal. 16" o.c. 342
SAL Sisyrinchium angustifolium `Lucerne` / Lucerne Blue Eyed Grass Pint 12" o.c. 2,863

TURF BOTANICAL / COMMON NAME SIZE SPACING QTY
T1 Cynodon dactylon `Tif 419` / Bermuda Grass Sod 327,965 sf
T2 Cynodon dactylon `TifTuf` / TifTuf BermudaGrass Sod 347,718 sf

PLANT SCHEDULE

COPYRIGHT NOTICE: THIS ARCHITECTURAL AND
ENGINEERING DRAWING IS GIVEN IN CONFIDENCE
AND SHALL BE USED ONLY PURSUANT TO THE
AGREEMENT WITH RATIO.  NO OTHER USE,
DISSEMINATION OR DUPLICATION MAY BE MADE
WITHOUT PRIOR WRITTEN CONSENT OF RATIO.  ALL
COMMON LAW RIGHTS OF COPYRIGHT AND
OTHERWISE ARE HEREBY SPECIFICALLY RESERVED.
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PLANTING PLAN -
AREA 4

6. INSTALL SPECIFIED TURFGRASS SOD AT DISTURBED AREAS NOT 
OTHERWISE IDENTIFIED FOR PLANT MATERIAL.

7. PROVIDE 2" BROWN DYED MULCH AT ALL PLANTING AREAS.

8. REFER TO SPECIFICATIONS FOR PLANT STAGING, HANDLING, PLANTING, 
AND STAKING REQUIREMENTS.

9. FAILURE TO FOLLOW PLANTING PLAN DESIGN WILL RESULT IN REMOVAL 
OF NON-CONFORMING PLANTS AND PURCHASE OF NEW PLANTS AT COST 
OF CONTRACTOR.

10. FINISH GRADE AND PLANTING TO BE COORDINATED WITH LANDSCAPE 
ARCHITECT  WITHIN TREE PROTECTION ZONE PRIOR TO COMMENCEMENT 
OF PLANTING INSTALLATION.

11. REFER TO SPECIFICATIONS FOR IRRIGATION DESIGN AND INSTALLATION 
REQUIREMENTS.

12. SOIL DEPTHS:
1.1. SODDED GRASS - FOUR INCHES
1.2. GROUND COVER  AND ANNUAL BEDS - EIGHT INCHES
1.3. NATIVE PLUG AREAS - EIGHT INCHES
1.4. SHRUB AND PERENNIAL BEDS - FOURTEEN INCHES

13. ALL BUFFERS MUST BE PLANTED IN ORDER TO RECEIVE A CERTIFICATE OF
OCCUPANCY.

19150.000

NOT FOR CONSTRUCTION

H12/Felton
Grove High

School
8550 Stephenson Road

Apex, NC 27539
Owner

Mechanical / Electrical / Plumbing Engineer

Civil Engineer and Landscape Architect

Architect and Landscape Architect
RATIO

111 Corning Road, Suite 190
Cary, North Carolina 27518
(919)588-3602

Wake County Public Schools

Structural Engineer

5430 Wade Park Blvd #400
Raleigh, North Carolina 27607
(919) 832-5587

LHC Structural Engineers

120 North Boylan Avenue
Raleigh, North Carolina 27603
(919) 828-0531

The Wooten Company

400 Regency Forest Drive, Suite 120
Cary, North Carolina 27518
(919) 319-6716

CLH Design PA

227 Fayetteville Street, Suite 301
Raleigh, North Carolina 27601
919-821-0805

PLANTING NOTES
1. REFER TO GENERAL LANDSCAPE ARCHITECTURAL NOTES PRIOR TO

COMMENCING THE PLANTING SCOPE OF WORK.

2. PARTICIPATE IN THE PRE-INSTALLATION CONFERENCE FOR THE PLANTING
SCOPE OF WORK, ACCORDING TO THE PROJECT SPECIFICATIONS, PRIOR
TO COMMENCEMENT.

3. EXISTING AND PROPOSED UTILITIES THAT ARE SHOWN ARE FOR
REFERENCE ONLY. REFER TO THE SITE SURVEY FOR EXISTING UTILITIES
AND VERIFY IN THE FIELD. REFER TO THE MEP AND CIVIL PLANS FOR
PROPOSED UTILITIES.

4. MATCH GRAPHIC REPRESENTATION SHOWN UNLESS
NOTED / DIMENSIONED OTHERWISE. REFER TO PROJECT DETAILS FOR 
PLACEMENT OF HATCHED AREAS.

5. OBTAIN APPROVAL OF PLANTING LAYOUT BY LANDSCAPE ARCHITECT
PRIOR TO INSTALLATION.

6. COMMENCEMENT OF PLANTING SCOPE CONSTITUTES ACCEPTANCE OF
SITE CONDITIONS, SUBGRADE, AND SUBSOIL CONDITONS. ENSURE THAT
NECESSARY AND SPECIFIED PLANTING CONDITIONS HAVE BEEN ACHIEVED
PRIOR TO LANDSCAPE INSTALLATION.

The signatures affixed below certify that this sheet has been reviewed and approved solely per
the certifications signed to the cover sheet of these construction plans.

_________________________ ________ _________________________ _______
PW - Transportation Date WR - Stormwater Date

_________________________ ________ _________________________ _______
Building Inspections Date Planning Date

__________ ________ __________________________ _______
WR - Utility Engineering Date Planning - Transportation Date

________________________ _______ __________________________ _______
Electric Date Fire Date

________________________ ________ _________________________ _______
WR - S&E Date Parks, Recreation & Cultural Res. Date
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GENERAL SOD LAWN 58,663 sf
TifTuf Bermuda
-

LOWLAND SCM PLANTINGS 86,020 sf
Native grass and perennial plantings
within stormwater control zone expected
to periodically hold water. Plugs and 1
gal. size.
-

UPLAND SCM PLANTINGS 76,688 sf
Variety of wetland species shrubs, 18"
min. ht, 48"-60" spacing, typical. within
stormwater control zone expected to
receive periodic inundation.
-

SLOPE STABILZATION MIX 320,567 sf
Seed mix & geotextile to be installed on
slopes 3:1 or less, to support
re-establishment of forest.
-

REFORESTATION SEED MIX 92,905 sf
To be installed on disturbed areas with
slopes 3:1 or less adjacent to existing
woodland to support re-establishment of
forest.
-

NO-MOW SEED MIX 88,552 sf
BLEND OF NATIVE GRASSES AND
FORBS SUITABLE FOR MOST SOIL
TYPES AND FULL SUN.
-SEE L-05.02 FOR SEED MIXES

SEE L-05.02 FOR SEED MIXES

SEE L-05.02 FOR SEED MIXES

EVERGREEN TREES BOTANICAL / COMMON NAME SIZE QTY
IS Ilex opaca `Satyr Hill` / Satyr Hill American Holly 8` ht, 1.5" cal. min. 33
INS Ilex x `Nellie R. Stevens` / Nellie R. Stevens Holly 8` ht, 1.5" cal. min. 17
MG Magnolia grandiflora / Southern Magnolia 12` ht, 2.5" cal. min. 9
MLG Magnolia grandiflora `Little Gem` / Dwarf Southern Magnolia 8` ht, 1.5" cal. min. 6
PT Pinus taeda / Loblolly Pine 8` ht, 1.5" cal. min. 5

COLUMNAR TREES BOTANICAL / COMMON NAME SIZE QTY
QI Quercus palustris `Green Pillar` / Columnar Pin Oak 12` ht, 2.5" cal. min. 11

DECIDUOUS SHADE TREE BOTANICAL / COMMON NAME SIZE QTY
AF Acer floridanum / Southern Sugar Maple 12` ht, 2.5" cal. min. 11
CK Cladrastis kentukea / American Yellowwood 12` ht, 2.5" cal. min. 5
MM Magnolia virginiana `Moon Glow` / Sweet Bay 12` ht, 2.5" cal. min. 7
NW Nyssa sylvatica `Wildfire` / Black Gum 12` ht, 2.5" cal. min. 12
PC Pistacia chinensis / Chinese Pistache 12` ht, 2.5" cal. min. 16
QA Quercus alba / White Oak 12` ht, 2.5" cal. min. 28
QB Quercus bicolor / Swamp White Oak 12` ht, 2.5" cal. min. 45
QL Quercus lyrata / Overcup Oak 12` ht, 2.5" cal. min. 21
QS Quercus shumardii / Shumard Red Oak 12` ht, 2.5" cal. min. 24
QT Quercus texana / Nuttall Oak 12` ht, 2.5" cal. min. 32
UJ Ulmus americana `Jefferson` / American Elm 12` ht, 2.5" cal. min. 30

UNDERSTORY TREES BOTANICAL / COMMON NAME SIZE QTY
AC Amelanchier canadensis `Autumn Brilliance` / Autumn Brilliance Serviceberry 10` ht, multi-stem 7
CF2 Cercis canadensis `Forest Pansy` / Forest Pansy Eastern Redbud 1.5" Cal. 5
CD Chionanthus virginicus `Dirr` / Dirr White Fringetree 10` ht, multi-stem 6
CF Cornus florida `Cherokee Chief` / Cherokee Chief Dogwood 1.5" Cal. 4
HC Halesia carolina / Silverbell 8` ht. 5
PA Prunus subhirtella `Autumnalis` / Autumn Flowering Cherry 1.5" Cal. 6
SJ Styrax japonicus / Japanese Snowbell 8` ht. 6

SHRUBS BOTANICAL / COMMON NAME SIZE QTY
AGG Abelia x grandiflora `Edward Goucher` / Glossy Abelia 18" ht, 3 gal. min. 21
AP Aesculus parviflora / Bottlebrush Buckeye 30" ht, 4 gal. min. 52
AEP Aesculus pavia / Red Buckeye 30" ht, 4 gal. min. 1
CAA Callicarpa americana / American Beautyberry 30" ht, 4 gal. min. 6
CB Camellia sasanqua `Apple Blossom` / Apple Blossom Camellia 30" ht, 4 gal. min. 103
CCL Caryopteris x clandonensis / Bluebeard 18" ht, 3 gal. min. 57
DBC Distylium x `Blue Cascade` / Blue Cascade Distylium 18" ht, 3 gal. min. 72
FAJ Fatsia japonica / Japanese Fatsia 18" ht, 3 gal. min. 16
FS Forsythia suspensa `Sieboldii` / Weeping Forsythia 30" ht, 4 gal. min. 19
FMA Fothergilla major `Mount Airy` / Mount Airy Fothergilla 30" ht, 4 gal. min. 57
HVH Hamamelis virginiana `Harvest Moon` / Harvest Moon Witch Hazel 30" ht, 4 gal. min. 10
HAA Hydrangea arborescens `Abetwo` / Incrediball Hydrangea 30" ht, 4 gal. min. 77
HPW Hydrangea quercifolia `Pee Wee` / Oakleaf Hydrangea 18" ht, 3 gal. min. 47
HF Hypericum frondosum `Sunburst` / Sunburst Hypericum 18" ht, 3 gal. min. 96
ICR Ilex cornuta `Rotunda` / Dwarf Chinese Holly 18" ht, 3 gal. min. 17
IVJ Ilex verticillata `Jim Dandy` / Jim Dandy Winterberry 30" ht, 4 gal. min. 3
IVR Ilex verticillata `Red Sprite` / Red Sprite Winterberry 30" ht, 4 gal. min. 77
IVT Ilex vomitoria / Yaupon Holly 30" ht, 4 gal. min. 85
IVN Ilex vomitoria `Nana` / Dwarf Yaupon 18" ht, 3 gal. min. 29
IU Illicium floridanum `Miss Scarlet` / Miss Scarlet Anise 30" ht, 4 gal. min. 61
ILH Itea virginica `Little Henry` TM / Virginia Sweetspire 18" ht, 3 gal. min. 42
OHG Osmanthus heterophyllus `Goshiki` / Goshiki Holly Olive 30" ht, 4 gal. min. 10
PTW Pittosporum tobira `Wheeler`s Dwarf` / Wheeler`s Dwarf Pittosporum 18" ht, 3 gal. min. 88
PLO Prunus laurocerasus `Otto Luyken` / Otto Luyken Laurel 30" ht, 4 gal. min. 72
VAL Vitex agnus-castus `Lecompte` / Chaste Tree 30" ht, 4 gal. min. 17

GROUND COVERS BOTANICAL / COMMON NAME SIZE SPACING QTY
AHU Amsonia hubrichtii / Arkansas Blue-star Quart 18" o.c. 1,236
CKF Calamagrostis x acutiflora `Karl Foerster` / Feather Reed Grass 1 Gal. 24" o.c. 138
COE Carex oshimensis `Everillo` TM / EverColor Everillo Japanese Sedge 1 Gal. 12" o.c. 808
DC Deschampsia cespitosa `Northern Lights` / Northern Lights Hair Grass Quart 24" o.c. 539
EPU Echinacea purpurea / Purple Coneflower Quart 18" o.c. 50
JHZ Juniperus horizontalis / Creeping Juniper 1 Gal. 44" o.c. 377
MCA Muhlenbergia capillaris / Pink Muhly Grass 1 Gal. 30" o.c. 128
OJG Ophiopogon japonicus `Gyoko Ryu` / Mondo Grass Quart 12" o.c. 335
RAG Rhus aromatica `Gro-Low` / Gro-Low Fragrant Sumac 1 Gal. 36" o.c. 697
SSP Sedum spectabile `Purple Emporer` / Stonecrop 1 Gal. 16" o.c. 342
SAL Sisyrinchium angustifolium `Lucerne` / Lucerne Blue Eyed Grass Pint 12" o.c. 2,863

TURF BOTANICAL / COMMON NAME SIZE SPACING QTY
T1 Cynodon dactylon `Tif 419` / Bermuda Grass Sod 327,965 sf
T2 Cynodon dactylon `TifTuf` / TifTuf BermudaGrass Sod 347,718 sf

PLANT SCHEDULE

COPYRIGHT NOTICE: THIS ARCHITECTURAL AND
ENGINEERING DRAWING IS GIVEN IN CONFIDENCE
AND SHALL BE USED ONLY PURSUANT TO THE
AGREEMENT WITH RATIO.  NO OTHER USE,
DISSEMINATION OR DUPLICATION MAY BE MADE
WITHOUT PRIOR WRITTEN CONSENT OF RATIO.  ALL
COMMON LAW RIGHTS OF COPYRIGHT AND
OTHERWISE ARE HEREBY SPECIFICALLY RESERVED.
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PLANTING PLAN -
AREA 5

6. INSTALL SPECIFIED TURFGRASS SOD AT DISTURBED AREAS NOT 
OTHERWISE IDENTIFIED FOR PLANT MATERIAL.

7. PROVIDE 2" BROWN DYED MULCH AT ALL PLANTING AREAS.

8. REFER TO SPECIFICATIONS FOR PLANT STAGING, HANDLING, PLANTING, 
AND STAKING REQUIREMENTS.

9. FAILURE TO FOLLOW PLANTING PLAN DESIGN WILL RESULT IN REMOVAL 
OF NON-CONFORMING PLANTS AND PURCHASE OF NEW PLANTS AT COST 
OF CONTRACTOR.

10. FINISH GRADE AND PLANTING TO BE COORDINATED WITH LANDSCAPE 
ARCHITECT  WITHIN TREE PROTECTION ZONE PRIOR TO COMMENCEMENT 
OF PLANTING INSTALLATION.

11. REFER TO SPECIFICATIONS FOR IRRIGATION DESIGN AND INSTALLATION 
REQUIREMENTS.

12. SOIL DEPTHS:
1.1. SODDED GRASS - FOUR INCHES
1.2. GROUND COVER  AND ANNUAL BEDS - EIGHT INCHES
1.3. NATIVE PLUG AREAS - EIGHT INCHES
1.4. SHRUB AND PERENNIAL BEDS - FOURTEEN INCHES

13. ALL BUFFERS MUST BE PLANTED IN ORDER TO RECEIVE A CERTIFICATE OF
OCCUPANCY.

19150.000

NOT FOR CONSTRUCTION

H12/Felton
Grove High

School
8550 Stephenson Road

Apex, NC 27539
Owner

Mechanical / Electrical / Plumbing Engineer

Civil Engineer and Landscape Architect

Architect and Landscape Architect
RATIO

111 Corning Road, Suite 190
Cary, North Carolina 27518
(919)588-3602

Wake County Public Schools

Structural Engineer

5430 Wade Park Blvd #400
Raleigh, North Carolina 27607
(919) 832-5587

LHC Structural Engineers

120 North Boylan Avenue
Raleigh, North Carolina 27603
(919) 828-0531

The Wooten Company

400 Regency Forest Drive, Suite 120
Cary, North Carolina 27518
(919) 319-6716

CLH Design PA

227 Fayetteville Street, Suite 301
Raleigh, North Carolina 27601
919-821-0805

PLANTING NOTES
1. REFER TO GENERAL LANDSCAPE ARCHITECTURAL NOTES PRIOR TO

COMMENCING THE PLANTING SCOPE OF WORK.

2. PARTICIPATE IN THE PRE-INSTALLATION CONFERENCE FOR THE PLANTING
SCOPE OF WORK, ACCORDING TO THE PROJECT SPECIFICATIONS, PRIOR
TO COMMENCEMENT.

3. EXISTING AND PROPOSED UTILITIES THAT ARE SHOWN ARE FOR
REFERENCE ONLY. REFER TO THE SITE SURVEY FOR EXISTING UTILITIES
AND VERIFY IN THE FIELD. REFER TO THE MEP AND CIVIL PLANS FOR
PROPOSED UTILITIES.

4. MATCH GRAPHIC REPRESENTATION SHOWN UNLESS
NOTED / DIMENSIONED OTHERWISE. REFER TO PROJECT DETAILS FOR 
PLACEMENT OF HATCHED AREAS.

5. OBTAIN APPROVAL OF PLANTING LAYOUT BY LANDSCAPE ARCHITECT
PRIOR TO INSTALLATION.

6. COMMENCEMENT OF PLANTING SCOPE CONSTITUTES ACCEPTANCE OF
SITE CONDITIONS, SUBGRADE, AND SUBSOIL CONDITONS. ENSURE THAT
NECESSARY AND SPECIFIED PLANTING CONDITIONS HAVE BEEN ACHIEVED
PRIOR TO LANDSCAPE INSTALLATION.

The signatures affixed below certify that this sheet has been reviewed and approved solely per
the certifications signed to the cover sheet of these construction plans.

_________________________ ________ _________________________ _______
PW - Transportation Date WR - Stormwater Date

_________________________ ________ _________________________ _______
Building Inspections Date Planning Date

__________ ________ __________________________ _______
WR - Utility Engineering Date Planning - Transportation Date

________________________ _______ __________________________ _______
Electric Date Fire Date

________________________ ________ _________________________ _______
WR - S&E Date Parks, Recreation & Cultural Res. Date
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GENERAL SOD LAWN 58,663 sf

TifTuf Bermuda

-

LOWLAND SCM PLANTINGS 86,020 sf

Native grass and perennial plantings

within stormwater control zone expected

to periodically hold water. Plugs and 1

gal. size.

-

UPLAND SCM PLANTINGS 76,688 sf

Variety of wetland species shrubs, 18"

min. ht, 48"-60" spacing, typical. within

stormwater control zone expected to

receive periodic inundation.

-

SLOPE STABILZATION MIX 320,567 sf

Seed mix & geotextile to be installed on

slopes 3:1 or less, to support

re-establishment of forest.

-

REFORESTATION SEED MIX 92,905 sf

To be installed on disturbed areas with

slopes 3:1 or less adjacent to existing

woodland to support re-establishment of

forest.

-

NO-MOW SEED MIX 88,552 sf

BLEND OF NATIVE GRASSES AND

FORBS SUITABLE FOR MOST SOIL

TYPES AND FULL SUN.

-
SEE L-05.02 FOR SEED MIXES

SEE L-05.02 FOR SEED MIXES

SEE L-05.02 FOR SEED MIXES

EVERGREEN TREES BOTANICAL / COMMON NAME SIZE QTY

IS Ilex opaca `Satyr Hill` / Satyr Hill American Holly 8` ht, 1.5" cal. min. 33
INS Ilex x `Nellie R. Stevens` / Nellie R. Stevens Holly 8` ht, 1.5" cal. min. 17
MG Magnolia grandiflora / Southern Magnolia 12` ht, 2.5" cal. min. 9

MLG Magnolia grandiflora `Little Gem` / Dwarf Southern Magnolia 8` ht, 1.5" cal. min. 6
PT Pinus taeda / Loblolly Pine 8` ht, 1.5" cal. min. 5

COLUMNAR TREES BOTANICAL / COMMON NAME SIZE QTY

QI Quercus palustris `Green Pillar` / Columnar Pin Oak 12` ht, 2.5" cal. min. 11

DECIDUOUS SHADE TREE BOTANICAL / COMMON NAME SIZE QTY

AF Acer floridanum / Southern Sugar Maple 12` ht, 2.5" cal. min. 11
CK Cladrastis kentukea / American Yellowwood 12` ht, 2.5" cal. min. 5
MM Magnolia virginiana `Moon Glow` / Sweet Bay 12` ht, 2.5" cal. min. 7
NW Nyssa sylvatica `Wildfire` / Black Gum 12` ht, 2.5" cal. min. 12
PC Pistacia chinensis / Chinese Pistache 12` ht, 2.5" cal. min. 16
QA Quercus alba / White Oak 12` ht, 2.5" cal. min. 28

QB Quercus bicolor / Swamp White Oak 12` ht, 2.5" cal. min. 45
QL Quercus lyrata / Overcup Oak 12` ht, 2.5" cal. min. 21
QS Quercus shumardii / Shumard Red Oak 12` ht, 2.5" cal. min. 24
QT Quercus texana / Nuttall Oak 12` ht, 2.5" cal. min. 32
UJ Ulmus americana `Jefferson` / American Elm 12` ht, 2.5" cal. min. 30

UNDERSTORY TREES BOTANICAL / COMMON NAME SIZE QTY

AC Amelanchier canadensis `Autumn Brilliance` / Autumn Brilliance Serviceberry 10` ht, multi-stem 7
CF2 Cercis canadensis `Forest Pansy` / Forest Pansy Eastern Redbud 1.5" Cal. 5
CD Chionanthus virginicus `Dirr` / Dirr White Fringetree 10` ht, multi-stem 6
CF Cornus florida `Cherokee Chief` / Cherokee Chief Dogwood 1.5" Cal. 4
HC Halesia carolina / Silverbell 8` ht. 5
PA Prunus subhirtella `Autumnalis` / Autumn Flowering Cherry 1.5" Cal. 6
SJ Styrax japonicus / Japanese Snowbell 8` ht. 6

SHRUBS BOTANICAL / COMMON NAME SIZE QTY

AGG Abelia x grandiflora `Edward Goucher` / Glossy Abelia 18" ht, 3 gal. min. 21
AP Aesculus parviflora / Bottlebrush Buckeye 30" ht, 4 gal. min. 52
AEP Aesculus pavia / Red Buckeye 30" ht, 4 gal. min. 1
CAA Callicarpa americana / American Beautyberry 30" ht, 4 gal. min. 6
CB Camellia sasanqua `Apple Blossom` / Apple Blossom Camellia 30" ht, 4 gal. min. 103
CCL Caryopteris x clandonensis / Bluebeard 18" ht, 3 gal. min. 57
DBC Distylium x `Blue Cascade` / Blue Cascade Distylium 18" ht, 3 gal. min. 72
FAJ Fatsia japonica / Japanese Fatsia 18" ht, 3 gal. min. 16
FS Forsythia suspensa `Sieboldii` / Weeping Forsythia 30" ht, 4 gal. min. 19

FMA Fothergilla major `Mount Airy` / Mount Airy Fothergilla 30" ht, 4 gal. min. 57
HVH Hamamelis virginiana `Harvest Moon` / Harvest Moon Witch Hazel 30" ht, 4 gal. min. 10
HAA Hydrangea arborescens `Abetwo` / Incrediball Hydrangea 30" ht, 4 gal. min. 77
HPW Hydrangea quercifolia `Pee Wee` / Oakleaf Hydrangea 18" ht, 3 gal. min. 47
HF Hypericum frondosum `Sunburst` / Sunburst Hypericum 18" ht, 3 gal. min. 96

ICR Ilex cornuta `Rotunda` / Dwarf Chinese Holly 18" ht, 3 gal. min. 17
IVJ Ilex verticillata `Jim Dandy` / Jim Dandy Winterberry 30" ht, 4 gal. min. 3
IVR Ilex verticillata `Red Sprite` / Red Sprite Winterberry 30" ht, 4 gal. min. 77
IVT Ilex vomitoria / Yaupon Holly 30" ht, 4 gal. min. 85

IVN Ilex vomitoria `Nana` / Dwarf Yaupon 18" ht, 3 gal. min. 29

IU Illicium floridanum `Miss Scarlet` / Miss Scarlet Anise 30" ht, 4 gal. min. 61
ILH Itea virginica `Little Henry` TM / Virginia Sweetspire 18" ht, 3 gal. min. 42
OHG Osmanthus heterophyllus `Goshiki` / Goshiki Holly Olive 30" ht, 4 gal. min. 10
PTW Pittosporum tobira `Wheeler`s Dwarf` / Wheeler`s Dwarf Pittosporum 18" ht, 3 gal. min. 88

PLO Prunus laurocerasus `Otto Luyken` / Otto Luyken Laurel 30" ht, 4 gal. min. 72
VAL Vitex agnus-castus `Lecompte` / Chaste Tree 30" ht, 4 gal. min. 17

GROUND COVERS BOTANICAL / COMMON NAME SIZE SPACING QTY

AHU Amsonia hubrichtii / Arkansas Blue-star Quart 18" o.c. 1,236

CKF Calamagrostis x acutiflora `Karl Foerster` / Feather Reed Grass 1 Gal. 24" o.c. 138

COE Carex oshimensis `Everillo` TM / EverColor Everillo Japanese Sedge 1 Gal. 12" o.c. 808

DC Deschampsia cespitosa `Northern Lights` / Northern Lights Hair Grass Quart 24" o.c. 539

EPU Echinacea purpurea / Purple Coneflower Quart 18" o.c. 50
JHZ Juniperus horizontalis / Creeping Juniper 1 Gal. 44" o.c. 377
MCA Muhlenbergia capillaris / Pink Muhly Grass 1 Gal. 30" o.c. 128

OJG Ophiopogon japonicus `Gyoko Ryu` / Mondo Grass Quart 12" o.c. 335
RAG Rhus aromatica `Gro-Low` / Gro-Low Fragrant Sumac 1 Gal. 36" o.c. 697

SSP Sedum spectabile `Purple Emporer` / Stonecrop 1 Gal. 16" o.c. 342
SAL Sisyrinchium angustifolium `Lucerne` / Lucerne Blue Eyed Grass Pint 12" o.c. 2,863

TURF BOTANICAL / COMMON NAME SIZE SPACING QTY

T1 Cynodon dactylon `Tif 419` / Bermuda Grass Sod 327,965 sf

T2 Cynodon dactylon `TifTuf` / TifTuf BermudaGrass Sod 347,718 sf

PLANT SCHEDULE

COPYRIGHT NOTICE: THIS ARCHITECTURAL AND

ENGINEERING DRAWING IS GIVEN IN CONFIDENCE

AND SHALL BE USED ONLY PURSUANT TO THE

AGREEMENT WITH RATIO.  NO OTHER USE,

DISSEMINATION OR DUPLICATION MAY BE MADE

WITHOUT PRIOR WRITTEN CONSENT OF RATIO.  ALL

COMMON LAW RIGHTS OF COPYRIGHT AND

OTHERWISE ARE HEREBY SPECIFICALLY RESERVED.
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01 DESIGN DEVELOPMENT 11/20/20
02 TOA MAJOR SITE PLAN SUBMITTAL 12/01/20
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05 60% CONSTRUCTION DOCUMENTS 03/26/21
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PLANTING PLAN -

AREA 6

6. INSTALL SPECIFIED TURFGRASS SOD AT DISTURBED AREAS NOT 

OTHERWISE IDENTIFIED FOR PLANT MATERIAL.

7. PROVIDE 2" BROWN DYED MULCH AT ALL PLANTING AREAS.

8. REFER TO SPECIFICATIONS FOR PLANT STAGING, HANDLING, PLANTING, 

AND STAKING REQUIREMENTS.

9. FAILURE TO FOLLOW PLANTING PLAN DESIGN WILL RESULT IN REMOVAL 

OF NON-CONFORMING PLANTS AND PURCHASE OF NEW PLANTS AT COST 

OF CONTRACTOR.

10. FINISH GRADE AND PLANTING TO BE COORDINATED WITH LANDSCAPE 

ARCHITECT  WITHIN TREE PROTECTION ZONE PRIOR TO COMMENCEMENT 

OF PLANTING INSTALLATION.

11. REFER TO SPECIFICATIONS FOR IRRIGATION DESIGN AND INSTALLATION 

REQUIREMENTS.

12. SOIL DEPTHS:

1.1. SODDED GRASS - FOUR INCHES

1.2. GROUND COVER  AND ANNUAL BEDS - EIGHT INCHES

1.3. NATIVE PLUG AREAS - EIGHT INCHES

1.4. SHRUB AND PERENNIAL BEDS - FOURTEEN INCHES

13. ALL BUFFERS MUST BE PLANTED IN ORDER TO RECEIVE A CERTIFICATE OF

OCCUPANCY.

19150.000

NOT FOR CONSTRUCTION

H12/Felton

Grove High

School

8550 Stephenson Road

Apex, NC 27539

Owner

Mechanical / Electrical / Plumbing Engineer

Civil Engineer and Landscape Architect

Architect and Landscape Architect
RATIO

111 Corning Road, Suite 190

Cary, North Carolina 27518

(919)588-3602

Wake County Public Schools

Structural Engineer

5430 Wade Park Blvd #400

Raleigh, North Carolina 27607

(919) 832-5587

LHC Structural Engineers

120 North Boylan Avenue

Raleigh, North Carolina 27603

(919) 828-0531

The Wooten Company

400 Regency Forest Drive, Suite 120

Cary, North Carolina 27518

(919) 319-6716

CLH Design PA

227 Fayetteville Street, Suite 301

Raleigh, North Carolina 27601

919-821-0805

PLANTING NOTES

1. REFER TO GENERAL LANDSCAPE ARCHITECTURAL NOTES PRIOR TO

COMMENCING THE PLANTING SCOPE OF WORK.

2. PARTICIPATE IN THE PRE-INSTALLATION CONFERENCE FOR THE PLANTING

SCOPE OF WORK, ACCORDING TO THE PROJECT SPECIFICATIONS, PRIOR

TO COMMENCEMENT.

3. EXISTING AND PROPOSED UTILITIES THAT ARE SHOWN ARE FOR

REFERENCE ONLY. REFER TO THE SITE SURVEY FOR EXISTING UTILITIES

AND VERIFY IN THE FIELD. REFER TO THE MEP AND CIVIL PLANS FOR

PROPOSED UTILITIES.

4. MATCH GRAPHIC REPRESENTATION SHOWN UNLESS

NOTED / DIMENSIONED OTHERWISE. REFER TO PROJECT DETAILS FOR 

PLACEMENT OF HATCHED AREAS.

5. OBTAIN APPROVAL OF PLANTING LAYOUT BY LANDSCAPE ARCHITECT

PRIOR TO INSTALLATION.

6. COMMENCEMENT OF PLANTING SCOPE CONSTITUTES ACCEPTANCE OF

SITE CONDITIONS, SUBGRADE, AND SUBSOIL CONDITONS. ENSURE THAT

NECESSARY AND SPECIFIED PLANTING CONDITIONS HAVE BEEN ACHIEVED

PRIOR TO LANDSCAPE INSTALLATION.

The signatures affixed below certify that this sheet has been reviewed and approved solely per
the certifications signed to the cover sheet of these construction plans.

_________________________ ________ _________________________ _______
PW - Transportation Date WR - Stormwater Date

_________________________ ________ _________________________ _______
Building Inspections Date Planning Date

__________ ________ __________________________ _______
WR - Utility Engineering Date Planning - Transportation Date

________________________ _______ __________________________ _______
Electric Date Fire Date

________________________ ________ _________________________ _______
WR - S&E Date Parks, Recreation & Cultural Res. Date
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GENERAL SOD LAWN 58,663 sf
TifTuf Bermuda
-

LOWLAND SCM PLANTINGS 86,020 sf
Native grass and perennial plantings
within stormwater control zone expected
to periodically hold water. Plugs and 1
gal. size.
-

UPLAND SCM PLANTINGS 76,688 sf
Variety of wetland species shrubs, 18"
min. ht, 48"-60" spacing, typical. within
stormwater control zone expected to
receive periodic inundation.
-

SLOPE STABILZATION MIX 320,567 sf
Seed mix & geotextile to be installed on
slopes 3:1 or less, to support
re-establishment of forest.
-

REFORESTATION SEED MIX 92,905 sf
To be installed on disturbed areas with
slopes 3:1 or less adjacent to existing
woodland to support re-establishment of
forest.
-

NO-MOW SEED MIX 88,552 sf
BLEND OF NATIVE GRASSES AND
FORBS SUITABLE FOR MOST SOIL
TYPES AND FULL SUN.
-SEE L-05.02 FOR SEED MIXES

SEE L-05.02 FOR SEED MIXES

SEE L-05.02 FOR SEED MIXES

EVERGREEN TREES BOTANICAL / COMMON NAME SIZE QTY
IS Ilex opaca `Satyr Hill` / Satyr Hill American Holly 8` ht, 1.5" cal. min. 33
INS Ilex x `Nellie R. Stevens` / Nellie R. Stevens Holly 8` ht, 1.5" cal. min. 17
MG Magnolia grandiflora / Southern Magnolia 12` ht, 2.5" cal. min. 9
MLG Magnolia grandiflora `Little Gem` / Dwarf Southern Magnolia 8` ht, 1.5" cal. min. 6
PT Pinus taeda / Loblolly Pine 8` ht, 1.5" cal. min. 5

COLUMNAR TREES BOTANICAL / COMMON NAME SIZE QTY
QI Quercus palustris `Green Pillar` / Columnar Pin Oak 12` ht, 2.5" cal. min. 11

DECIDUOUS SHADE TREE BOTANICAL / COMMON NAME SIZE QTY
AF Acer floridanum / Southern Sugar Maple 12` ht, 2.5" cal. min. 11
CK Cladrastis kentukea / American Yellowwood 12` ht, 2.5" cal. min. 5
MM Magnolia virginiana `Moon Glow` / Sweet Bay 12` ht, 2.5" cal. min. 7
NW Nyssa sylvatica `Wildfire` / Black Gum 12` ht, 2.5" cal. min. 12
PC Pistacia chinensis / Chinese Pistache 12` ht, 2.5" cal. min. 16
QA Quercus alba / White Oak 12` ht, 2.5" cal. min. 28
QB Quercus bicolor / Swamp White Oak 12` ht, 2.5" cal. min. 45
QL Quercus lyrata / Overcup Oak 12` ht, 2.5" cal. min. 21
QS Quercus shumardii / Shumard Red Oak 12` ht, 2.5" cal. min. 24
QT Quercus texana / Nuttall Oak 12` ht, 2.5" cal. min. 32
UJ Ulmus americana `Jefferson` / American Elm 12` ht, 2.5" cal. min. 30

UNDERSTORY TREES BOTANICAL / COMMON NAME SIZE QTY
AC Amelanchier canadensis `Autumn Brilliance` / Autumn Brilliance Serviceberry 10` ht, multi-stem 7
CF2 Cercis canadensis `Forest Pansy` / Forest Pansy Eastern Redbud 1.5" Cal. 5
CD Chionanthus virginicus `Dirr` / Dirr White Fringetree 10` ht, multi-stem 6
CF Cornus florida `Cherokee Chief` / Cherokee Chief Dogwood 1.5" Cal. 4
HC Halesia carolina / Silverbell 8` ht. 5
PA Prunus subhirtella `Autumnalis` / Autumn Flowering Cherry 1.5" Cal. 6
SJ Styrax japonicus / Japanese Snowbell 8` ht. 6

SHRUBS BOTANICAL / COMMON NAME SIZE QTY
AGG Abelia x grandiflora `Edward Goucher` / Glossy Abelia 18" ht, 3 gal. min. 21
AP Aesculus parviflora / Bottlebrush Buckeye 30" ht, 4 gal. min. 52
AEP Aesculus pavia / Red Buckeye 30" ht, 4 gal. min. 1
CAA Callicarpa americana / American Beautyberry 30" ht, 4 gal. min. 6
CB Camellia sasanqua `Apple Blossom` / Apple Blossom Camellia 30" ht, 4 gal. min. 103
CCL Caryopteris x clandonensis / Bluebeard 18" ht, 3 gal. min. 57
DBC Distylium x `Blue Cascade` / Blue Cascade Distylium 18" ht, 3 gal. min. 72
FAJ Fatsia japonica / Japanese Fatsia 18" ht, 3 gal. min. 16
FS Forsythia suspensa `Sieboldii` / Weeping Forsythia 30" ht, 4 gal. min. 19
FMA Fothergilla major `Mount Airy` / Mount Airy Fothergilla 30" ht, 4 gal. min. 57
HVH Hamamelis virginiana `Harvest Moon` / Harvest Moon Witch Hazel 30" ht, 4 gal. min. 10
HAA Hydrangea arborescens `Abetwo` / Incrediball Hydrangea 30" ht, 4 gal. min. 77
HPW Hydrangea quercifolia `Pee Wee` / Oakleaf Hydrangea 18" ht, 3 gal. min. 47
HF Hypericum frondosum `Sunburst` / Sunburst Hypericum 18" ht, 3 gal. min. 96
ICR Ilex cornuta `Rotunda` / Dwarf Chinese Holly 18" ht, 3 gal. min. 17
IVJ Ilex verticillata `Jim Dandy` / Jim Dandy Winterberry 30" ht, 4 gal. min. 3
IVR Ilex verticillata `Red Sprite` / Red Sprite Winterberry 30" ht, 4 gal. min. 77
IVT Ilex vomitoria / Yaupon Holly 30" ht, 4 gal. min. 85
IVN Ilex vomitoria `Nana` / Dwarf Yaupon 18" ht, 3 gal. min. 29
IU Illicium floridanum `Miss Scarlet` / Miss Scarlet Anise 30" ht, 4 gal. min. 61
ILH Itea virginica `Little Henry` TM / Virginia Sweetspire 18" ht, 3 gal. min. 42
OHG Osmanthus heterophyllus `Goshiki` / Goshiki Holly Olive 30" ht, 4 gal. min. 10
PTW Pittosporum tobira `Wheeler`s Dwarf` / Wheeler`s Dwarf Pittosporum 18" ht, 3 gal. min. 88
PLO Prunus laurocerasus `Otto Luyken` / Otto Luyken Laurel 30" ht, 4 gal. min. 72
VAL Vitex agnus-castus `Lecompte` / Chaste Tree 30" ht, 4 gal. min. 17

GROUND COVERS BOTANICAL / COMMON NAME SIZE SPACING QTY
AHU Amsonia hubrichtii / Arkansas Blue-star Quart 18" o.c. 1,236
CKF Calamagrostis x acutiflora `Karl Foerster` / Feather Reed Grass 1 Gal. 24" o.c. 138
COE Carex oshimensis `Everillo` TM / EverColor Everillo Japanese Sedge 1 Gal. 12" o.c. 808
DC Deschampsia cespitosa `Northern Lights` / Northern Lights Hair Grass Quart 24" o.c. 539
EPU Echinacea purpurea / Purple Coneflower Quart 18" o.c. 50
JHZ Juniperus horizontalis / Creeping Juniper 1 Gal. 44" o.c. 377
MCA Muhlenbergia capillaris / Pink Muhly Grass 1 Gal. 30" o.c. 128
OJG Ophiopogon japonicus `Gyoko Ryu` / Mondo Grass Quart 12" o.c. 335
RAG Rhus aromatica `Gro-Low` / Gro-Low Fragrant Sumac 1 Gal. 36" o.c. 697
SSP Sedum spectabile `Purple Emporer` / Stonecrop 1 Gal. 16" o.c. 342
SAL Sisyrinchium angustifolium `Lucerne` / Lucerne Blue Eyed Grass Pint 12" o.c. 2,863

TURF BOTANICAL / COMMON NAME SIZE SPACING QTY
T1 Cynodon dactylon `Tif 419` / Bermuda Grass Sod 327,965 sf
T2 Cynodon dactylon `TifTuf` / TifTuf BermudaGrass Sod 347,718 sf

PLANT SCHEDULE

COPYRIGHT NOTICE: THIS ARCHITECTURAL AND
ENGINEERING DRAWING IS GIVEN IN CONFIDENCE
AND SHALL BE USED ONLY PURSUANT TO THE
AGREEMENT WITH RATIO.  NO OTHER USE,
DISSEMINATION OR DUPLICATION MAY BE MADE
WITHOUT PRIOR WRITTEN CONSENT OF RATIO.  ALL
COMMON LAW RIGHTS OF COPYRIGHT AND
OTHERWISE ARE HEREBY SPECIFICALLY RESERVED.
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PLANTING PLAN -
AREAS 7 & 8

19150.000

NOT FOR CONSTRUCTION

H12/Felton
Grove High

School
8550 Stephenson Road

Apex, NC 27539
Owner

Mechanical / Electrical / Plumbing Engineer

Civil Engineer and Landscape Architect

Architect and Landscape Architect
RATIO

111 Corning Road, Suite 190
Cary, North Carolina 27518
(919)588-3602

Wake County Public Schools

Structural Engineer

5430 Wade Park Blvd #400
Raleigh, North Carolina 27607
(919) 832-5587

LHC Structural Engineers

120 North Boylan Avenue
Raleigh, North Carolina 27603
(919) 828-0531

The Wooten Company

400 Regency Forest Drive, Suite 120
Cary, North Carolina 27518
(919) 319-6716

CLH Design PA

227 Fayetteville Street, Suite 301
Raleigh, North Carolina 27601
919-821-0805

PLANTING NOTES
1. REFER TO GENERAL LANDSCAPE ARCHITECTURAL NOTES PRIOR TO

COMMENCING THE PLANTING SCOPE OF WORK.

2. PARTICIPATE IN THE PRE-INSTALLATION CONFERENCE FOR THE PLANTING
SCOPE OF WORK, ACCORDING TO THE PROJECT SPECIFICATIONS, PRIOR
TO COMMENCEMENT.

3. EXISTING AND PROPOSED UTILITIES THAT ARE SHOWN ARE FOR
REFERENCE ONLY. REFER TO THE SITE SURVEY FOR EXISTING UTILITIES
AND VERIFY IN THE FIELD. REFER TO THE MEP AND CIVIL PLANS FOR
PROPOSED UTILITIES.

4. MATCH GRAPHIC REPRESENTATION SHOWN UNLESS
NOTED / DIMENSIONED OTHERWISE. REFER TO PROJECT DETAILS FOR 
PLACEMENT OF HATCHED AREAS.

5. OBTAIN APPROVAL OF PLANTING LAYOUT BY LANDSCAPE ARCHITECT
PRIOR TO INSTALLATION.

6. COMMENCEMENT OF PLANTING SCOPE CONSTITUTES ACCEPTANCE OF
SITE CONDITIONS, SUBGRADE, AND SUBSOIL CONDITONS. ENSURE THAT
NECESSARY AND SPECIFIED PLANTING CONDITIONS HAVE BEEN ACHIEVED
PRIOR TO LANDSCAPE INSTALLATION.

The signatures affixed below certify that this sheet has been reviewed and approved solely per
the certifications signed to the cover sheet of these construction plans.

_________________________ ________ _________________________ _______
PW - Transportation Date WR - Stormwater Date

_________________________ ________ _________________________ _______
Building Inspections Date Planning Date

__________ ________ __________________________ _______
WR - Utility Engineering Date Planning - Transportation Date

________________________ _______ __________________________ _______
Electric Date Fire Date

________________________ ________ _________________________ _______
WR - S&E Date Parks, Recreation & Cultural Res. Date

6. INSTALL SPECIFIED TURFGRASS SOD AT DISTURBED AREAS NOT 
OTHERWISE IDENTIFIED FOR PLANT MATERIAL.

7. PROVIDE 2" BROWN DYED MULCH AT ALL PLANTING AREAS.

8. REFER TO SPECIFICATIONS FOR PLANT STAGING, HANDLING, PLANTING, 
AND STAKING REQUIREMENTS.

9. FAILURE TO FOLLOW PLANTING PLAN DESIGN WILL RESULT IN REMOVAL 
OF NON-CONFORMING PLANTS AND PURCHASE OF NEW PLANTS AT COST 
OF CONTRACTOR.

10. FINISH GRADE AND PLANTING TO BE COORDINATED WITH LANDSCAPE 
ARCHITECT  WITHIN TREE PROTECTION ZONE PRIOR TO COMMENCEMENT 
OF PLANTING INSTALLATION.

11. REFER TO SPECIFICATIONS FOR IRRIGATION DESIGN AND INSTALLATION 
REQUIREMENTS.

12. SOIL DEPTHS:
1.1. SODDED GRASS - FOUR INCHES
1.2. GROUND COVER  AND ANNUAL BEDS - EIGHT INCHES
1.3. NATIVE PLUG AREAS - EIGHT INCHES
1.4. SHRUB AND PERENNIAL BEDS - FOURTEEN INCHES

13. ALL BUFFERS MUST BE PLANTED IN ORDER TO RECEIVE A CERTIFICATE OF
OCCUPANCY.
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SCALE: 1"= 40'SL-01.01

F2F1

F4

F3

SL-01.01

BUILDING MOUNTED WALL PACK

NO SCALE

3

WITH 3000K COLOR TEMPERATURE.

9'-0'' AFF AT EACH EXIT. FIXTURES SHALL BE DARK BRONZE, 

PROVIDED USING FULL CUTOFF WALL PACK MOUNTED AT 

CODE REQUIRED EXTERIOR EGRESS LIGHTING WILL BE 

NOTE:

0.1 FC @ 30'

1.0 FC @ 17'

18 FC MAX,

PHOTOMETRIC PLANS. LIGHTING CONTRIBUTION:

DUE TO SCALE. WALL PACKS ARE NOT INCLUDED IN SITE 

SL-01.01 NO SCALE

2 SPORTS FIELD LIGHTS
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Lighting System

  Pole / Fixture Summary

Pole ID Pole Height Mtg Height Fixture Qty Luminaire T ype Load Circuit

F1-F2 70' 70' 11 TLC-LED-1500 15.73 kW A

16' 2 TLC-BT-575 1.15 kW A

F3-F4 80' 80' 10 TLC-LED-1500 14.30 kW A

16' 2 TLC-BT-575 1.15 kW A

4 50 64.66 kW

  Circuit Summary

Circuit Description Load Fixture Qty

A Football 64.66 kW 50

  Fixture Type Summary

Type Source W attage Lumens L90 L80 L70 Quantity

TLC-LED-1500 LED 5700K - 75 CRI 1430W 160,000 >120,000 >120,000 >120,000 42

TLC-BT-575 LED 5700K - 75 CRI 575W 52,000 >120,000 >120,000 >120,000 8

Light Level Summary

  Calculation Grid Summary

Illumination
Grid Name Calcula tion Metric

Ave Min Max Max/Min Ave/Min
Circuits Fixture Qty

Football Horizontal Illuminance 51.2 41 63 1.54 1.25 A 50

Horizontal Illuminance 32.23 2.0 62 28.6 14.8 A 50

A 500.0635 0.000 0.28 - -Property Line Horizontal Illuminance

Track
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MECHANICAL PENTHOUSE

SECOND FLOOR MECHANICAL MEZZANINE

SECOND FLOOR

FIRST FLOOR

GROUND FLOOR

SUB TOTAL

10,294 SF

20,582 SF

94,079 SF

197,390 SF

71,603 SF

30,876 SF

GROSS BUILDING AREA

GRAND TOTAL 399,671 SF

AUXILIARY ATHLETICS BUILDINGS 5,723 SF

SUB TOTAL 363,072 SF

1. THE SCREENING OF LOADING DOCKS, ROLL-OUT TRASH 
CONTAINERS, DUMPSTERS, OUTDOOR STORAGE, 
MECHANICAL AND HVAC EQUIPMENT, AND SIMILAR 
FACILITIES ON THE ROOF, GROUND, OR BUILDING SHALL 
MEET THE REQUIREMENTS OF UDO SEC. 8.2.8.
SPECIFICALLY, SCREENING MUST BE DONE SO THATl

A. IT IS INCORPORATED INTO THE OVERALL DESIGN 
THEME OF THE BUILDING AND LANDSCAPE.

B, SCREENING MATERIALS ARE NOT DIFFERENT 
FROM OR INFERIOR TO THE PRINCIPAL MATERIALS OF THE 
BUILDING OR LANDSCAPE, AND ARE SIMILAR IN MATERIALS 
AND COLOR,

C. SCREENED ITEMS ARE OUT OF VIEW FROM 
ADJACENT PROPERTIES AND PUBLIC STREETS, AND A 
TOTALLY OPAQUE SCREEN IS ACHIEVED.

D. ANY GROUND-MOUNTED HVAC OR OTHER 
MECHANICAL OR UTILITY EQUIPMENT SIX (6) FEET TALL OR 
HIGHER MUST BE FENCED AND LANDSCAPED.

E. DUMPSTER ENCLOSURES MUST MEET THE ABOVE 
REQUIREMENTS PLUS BE EIGHT (8) FEET TALL OR THE 
HEIGHT OF THE DUMPSTER, WHICHEVER IS GREATER, AND 
BE BUILT OF MASONRY MATERIAL WITH OPAQUE GATES. 
WHERE PRACTICABLE, SHRUBS OR OTHER PLANTS MUST 
BE PLANTED OUTSIDE THE ENCLOSURE TO VISUALLY 
SOFTEN THE APPEARANCE.

2. ALL OUTDOOR LIGHT FIXTURES SHALL BE LOCATED A 
MINIMUM OF 10 FEET FROM A PROPERTY OR RIGHT-OF-
WAY LINE, AND AT LEAST TWO FEET AWAY FROM ANY 
REQUIRED PERIMETER OR STREETSCAPE BUFFER AND 
TREE SAVE AREA.

3. LAMPS FOR NON-CUTOFF LIGHT FIXTURES SHALL NOT 
EXCEED 100 WATTS.

4. WALL PACK LIGHT FIXTURES MUST BE FULLY SHIELDED, 
TRUE CUTOFF TYPE FIXTURES WITH A CONCEALED 
LAMP/LIGHT SOURCE. THE LIGHTING MUST BE DIRECTED 
DOWNWARD AND THE WATTAGE MUST NOT EXCEED 100 
WATTS.

5. FLOODLIGHTS OR OTHER TYPES OF LIGHTING ARE 
PROHIBITED UNLESS APPROVAL IS GIVEN THROUGH THE 
DEVELOPMENT REVIEW PROCESS AND REFLECTED ON 
THE APPROVED SITE PLAN.

6. AWNINGS AND CANOPIES USED FOR ACCENTS OVER 
DOORS AND WINDOWS SHALL NOT BE INTERNALLY LIT.

7. BEFORE CERTIFICATES OF OCCUPANCY ARE RELEASED, 
THE OWNER/BUILDER MUST SUPPLY THE TOWN WITH A 
FINAL LETTER OF CERTIFICATION FROM THE LIGHTING 
ENGINEER AND/OR LIGHTING MANUFACTURER VERIFYING 
THAT ALL SITE LIGHTING IS INSTALLED ACCORDING TO 
TOWN STANDARDS, THE APPROVED PLANS, AND ANY 
APPLICABLE CONDITIONS. 

8. ARCHITECTURAL CONSTRUCTION PLANS MUST ADHERE 
TO THE APPROVED SITE PLANS. ANY PROPOSED CHANGES 
MUST BE SUBMITED TO THE PLANNING DEPARTMENT FOR 
APPROVAL. 
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WARM GRAY SPANDREL

FACE BRICK B
BLEND- TAYLOR CLAY PRODUCTS #369 & #371 AUTUMN BLEND WIRECUT

GROUND FACE BLOCK
JOHNSON CONCRETE PRODUCTS JCL-3063 SHORELINE SAND

HARDIEPANEL HZ10 TEXTURE AND 
VERTICAL SEAMS: SMOOTH, BOARD AND 
BATTEN, RICH EXPRESSO

KAWNEER CLEAR ANODIZED ALUMINUM 
CURTAIN WALL & STOREFRONT FINISH

TO MATCH FACE BRICK A TO MATCH STANDING SEAM METAL ROOF
BERRIDGE HIGH SEAM TEE PANEL
DARK BRONZEDRIVIT LIMESTONE FINISH 131 GULL GRAY

KAWNEER CLEAR ANODIZED ALUMINUM EXTERIOR GLAZING: GUARDIAN GLASS
SNX 62/27(#2) ON CLEAR 6MM 

EXTERIOR GLAZING: GUARDIAN GLASS
SNX 62/27(#2) ON CLEAR 6MM 

LIGHT GRAY ORANGE

**COLOR TO BE DETERIMINED BY MANUFACTURER CHOSEN AVAILABILITY. 
COLOR TO BE LIGHT GRAY OR ORANGE. 

*NOTE: ALL MATERIALS ARE BASIS OF DESIGN*

FACE BRICK A
TAYLOR CLAY PRODUCTS #323 GRAY MODULAR WIRECUT

FELTON GROVE HIGH SCHOOL - H12 |  APEX, NC  | EXTERIOR MATERIALS  |  1© 2018 RATIO ARCHITECTS, INC.

FACE BRICK GROUND FACE BLOCK CEMENTITIOUS SIDING

H12 - FELTON GROVE HIGH SCHOOL - MAIN BUILDING H12 - FELTON GROVE HIGH SCHOOL - AUXILIARY ATHLETICS

MECHANICAL PENTHOUSE 
ENCLOSURE

METAL PANEL EXTERIOR GLAZING EXTERIOR GLAZING

ALUMINUM CURTAIN WALL &
STOREFRONT

METAL COPING DOWNSPOUT & GUTTERSTANDING SEAM METAL ROOF

ALUMINUM CANOPIES & 
STOREFRONT
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AREA G ROOF LEVEL
120'-0"

FIRST LEVEL
100'-0"
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114'-8"

GROUND LEVEL
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129'-4"

PENTHOUSE ROOF
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072400.00 072400.00

AREA G ROOF LEVEL
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SUBMITTAL INFORMATION

1. PRIMARY OCCUPANCIES = E, A1, A2, A4

2. ACCESSORY OCCUPANCIES = S-1, B

3. TYPE 1B CONSTRUCTION

4. GROUND FLOOR SF = 71,603 SF

5. FIRST FLOOR SF = 197,390 SF

6. SECOND FLOOR SF = 94,079 SF

7. MECHANICAL PENTHOUSES AND MEZZANINES = 
30,876 SF

8. SURROUNDING PROPOERTIES INCLUDE SINGLE 
FAMILY HOMES AND RESIDENTIAL COMMUNITIES, A 
LANDFILL, FUTURE 540 EXTENSION; SITE IS WITHIN 
CLOSE PROXIMITY TO STEPHENSON ROAD AND 
SUNSET LAKE BOULEVARD AND WILL CONSTRUCT A 
SECTION OF A FUTURE MAJOR COLLETOR STREET 
ON ITS PROPERTY. MATERIALS OFTHE SCHOOL 
PRIMARILY INCLUDE BRICK AND GLAZING WITH 
AREAS OF METAL PANEL ACCENT.

9. REFER TO CIVIL DRAWINGS FOR FINISH FLOOR 
ELEVATIONS 421.67 100'-0" = 421.67'

1. THE SCREENING OF LOADING DOCKS, ROLL-OUT TRASH 
CONTAINERS, DUMPSTERS, OUTDOOR STORAGE, 
MECHANICAL AND HVAC EQUIPMENT, AND SIMILAR 
FACILITIES ON THE ROOF, GROUND, OR BUILDING SHALL 
MEET THE REQUIREMENTS OF UDO SEC. 8.2.8.
SPECIFICALLY, SCREENING MUST BE DONE SO THATl

A. IT IS INCORPORATED INTO THE OVERALL DESIGN 
THEME OF THE BUILDING AND LANDSCAPE.

B, SCREENING MATERIALS ARE NOT DIFFERENT 
FROM OR INFERIOR TO THE PRINCIPAL MATERIALS OF THE 
BUILDING OR LANDSCAPE, AND ARE SIMILAR IN MATERIALS 
AND COLOR,

C. SCREENED ITEMS ARE OUT OF VIEW FROM 
ADJACENT PROPERTIES AND PUBLIC STREETS, AND A 
TOTALLY OPAQUE SCREEN IS ACHIEVED.

D. ANY GROUND-MOUNTED HVAC OR OTHER 
MECHANICAL OR UTILITY EQUIPMENT SIX (6) FEET TALL OR 
HIGHER MUST BE FENCED AND LANDSCAPED.

E. DUMPSTER ENCLOSURES MUST MEET THE ABOVE 
REQUIREMENTS PLUS BE EIGHT (8) FEET TALL OR THE 
HEIGHT OF THE DUMPSTER, WHICHEVER IS GREATER, AND 
BE BUILT OF MASONRY MATERIAL WITH OPAQUE GATES. 
WHERE PRACTICABLE, SHRUBS OR OTHER PLANTS MUST 
BE PLANTED OUTSIDE THE ENCLOSURE TO VISUALLY 
SOFTEN THE APPEARANCE.

2. ALL OUTDOOR LIGHT FIXTURES SHALL BE LOCATED A 
MINIMUM OF 10 FEET FROM A PROPERTY OR RIGHT-OF-
WAY LINE, AND AT LEAST TWO FEET AWAY FROM ANY 
REQUIRED PERIMETER OR STREETSCAPE BUFFER AND 
TREE SAVE AREA.

3. LAMPS FOR NON-CUTOFF LIGHT FIXTURES SHALL NOT 
EXCEED 100 WATTS.

4. WALL PACK LIGHT FIXTURES MUST BE FULLY SHIELDED, 
TRUE CUTOFF TYPE FIXTURES WITH A CONCEALED 
LAMP/LIGHT SOURCE. THE LIGHTING MUST BE DIRECTED 
DOWNWARD AND THE WATTAGE MUST NOT EXCEED 100 
WATTS.

5. FLOODLIGHTS OR OTHER TYPES OF LIGHTING ARE 
PROHIBITED UNLESS APPROVAL IS GIVEN THROUGH THE 
DEVELOPMENT REVIEW PROCESS AND REFLECTED ON 
THE APPROVED SITE PLAN.

6. AWNINGS AND CANOPIES USED FOR ACCENTS OVER 
DOORS AND WINDOWS SHALL NOT BE INTERNALLY LIT.

7. BEFORE CERTIFICATES OF OCCUPANCY ARE RELEASED, 
THE OWNER/BUILDER MUST SUPPLY THE TOWN WITH A 
FINAL LETTER OF CERTIFICATION FROM THE LIGHTING 
ENGINEER AND/OR LIGHTING MANUFACTURER VERIFYING 
THAT ALL SITE LIGHTING IS INSTALLED ACCORDING TO 
TOWN STANDARDS, THE APPROVED PLANS, AND ANY 
APPLICABLE CONDITIONS. 

8. ARCHITECTURAL CONSTRUCTION PLANS MUST ADHERE 
TO THE APPROVED SITE PLANS. ANY PROPOSED CHANGES 
MUST BE SUBMITED TO THE PLANNING DEPARTMENT FOR 
APPROVAL. 
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A-01.02.

EXTERIOR
ELEVATIONS

19150.000

Felton Grove High
School (H12)
8550 Stephenson

Road
Apex, NC 27539

1/32" = 1'-0"
A-01.02.

A1 EXTERIOR ELEVATION - EAST OVERALL

1/32" = 1'-0"
A-01.02.

B1 EXTERIOR ELEVATION - NORTH OVERALL

1/32" = 1'-0"
A-01.02.

C1 EXTERIOR ELEVATION - SOUTH OVERALL

1/32" = 1'-0"
A-01.02.

D1 EXTERIOR ELEVATION - WEST OVERALL

EXTERIOR MATERIALS SCHEDULE
SPECIFICATION

REF. MATERIAL MANUFACTURER (BASIS OF DESIGN)

034100 PRE-CAST CONCRETE

042000.A01A FACE BRICK A Taylor Clay Products #323 Gray Modular Wirecut

042000.A01B FACE BRICK B Taylor Clay Products #369 and #371 Autumn Blend Wirecut

072400.00 EIFS DRYVIT SYSTEMS

074213.23.A00 METAL PANEL A DRI-DESIGN METAL PANELS  - ORANGE

074213.23.C01 METAL PANEL B DRI-DESIGN PERFORATED PANELS - GRAY AND COLOR TO
MATCH MAIN BUILDING PANEL ACCENT - ALTERNATE

077100.A01 COPING METAL,
MANUFACTURED

COLOR TO BE EARTH TONE TO MATCH FACE BRICK B

084113.A01 ALUMINUM STOREFRONT KAWNEER - ANODIZED ALUMINUM FINISH

084413 ALUMINUM CURTAIN WALL KAWNEER - ANODIZED ALUMINUM FINISH

088000 GLAZING GUARDIAN GLASS; SUNGUARD; CLEAR, INSULATING, LOW-E
COATED

088113.C01 SPANDREL GLASS GUARDIAN GLASS - CERAMIC COATED GLASS

107316.B01 ALUMINUM CANOPIES MAPES INDUSTRIES, INC. - ANODIZED ALUMINUM FINISH

323119.A00 DECORATIVE METAL
FENCES & GATES

GENERAL PROJECT NOTES

1 Town of Apex Major Site Plan Submittal #1 12/1/20

2 Town of Apex Major Site Plan Submittal #2 2/12/21

3 Town of Apex Major Site Plan Submittal #3 3/5/21

3/5/21
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1. THE SCREENING OF LOADING DOCKS, ROLL-OUT TRASH 
CONTAINERS, DUMPSTERS, OUTDOOR STORAGE, 
MECHANICAL AND HVAC EQUIPMENT, AND SIMILAR 
FACILITIES ON THE ROOF, GROUND, OR BUILDING SHALL 
MEET THE REQUIREMENTS OF UDO SEC. 8.2.8.
SPECIFICALLY, SCREENING MUST BE DONE SO THATl

A. IT IS INCORPORATED INTO THE OVERALL DESIGN 
THEME OF THE BUILDING AND LANDSCAPE.

B, SCREENING MATERIALS ARE NOT DIFFERENT 
FROM OR INFERIOR TO THE PRINCIPAL MATERIALS OF THE 
BUILDING OR LANDSCAPE, AND ARE SIMILAR IN MATERIALS 
AND COLOR,

C. SCREENED ITEMS ARE OUT OF VIEW FROM 
ADJACENT PROPERTIES AND PUBLIC STREETS, AND A 
TOTALLY OPAQUE SCREEN IS ACHIEVED.

D. ANY GROUND-MOUNTED HVAC OR OTHER 
MECHANICAL OR UTILITY EQUIPMENT SIX (6) FEET TALL OR 
HIGHER MUST BE FENCED AND LANDSCAPED.

E. DUMPSTER ENCLOSURES MUST MEET THE ABOVE 
REQUIREMENTS PLUS BE EIGHT (8) FEET TALL OR THE 
HEIGHT OF THE DUMPSTER, WHICHEVER IS GREATER, AND 
BE BUILT OF MASONRY MATERIAL WITH OPAQUE GATES. 
WHERE PRACTICABLE, SHRUBS OR OTHER PLANTS MUST 
BE PLANTED OUTSIDE THE ENCLOSURE TO VISUALLY 
SOFTEN THE APPEARANCE.

2. ALL OUTDOOR LIGHT FIXTURES SHALL BE LOCATED A 
MINIMUM OF 10 FEET FROM A PROPERTY OR RIGHT-OF-
WAY LINE, AND AT LEAST TWO FEET AWAY FROM ANY 
REQUIRED PERIMETER OR STREETSCAPE BUFFER AND 
TREE SAVE AREA.

3. LAMPS FOR NON-CUTOFF LIGHT FIXTURES SHALL NOT 
EXCEED 100 WATTS.

4. WALL PACK LIGHT FIXTURES MUST BE FULLY SHIELDED, 
TRUE CUTOFF TYPE FIXTURES WITH A CONCEALED 
LAMP/LIGHT SOURCE. THE LIGHTING MUST BE DIRECTED 
DOWNWARD AND THE WATTAGE MUST NOT EXCEED 100 
WATTS.

5. FLOODLIGHTS OR OTHER TYPES OF LIGHTING ARE 
PROHIBITED UNLESS APPROVAL IS GIVEN THROUGH THE 
DEVELOPMENT REVIEW PROCESS AND REFLECTED ON 
THE APPROVED SITE PLAN.

6. AWNINGS AND CANOPIES USED FOR ACCENTS OVER 
DOORS AND WINDOWS SHALL NOT BE INTERNALLY LIT.

7. BEFORE CERTIFICATES OF OCCUPANCY ARE RELEASED, 
THE OWNER/BUILDER MUST SUPPLY THE TOWN WITH A 
FINAL LETTER OF CERTIFICATION FROM THE LIGHTING 
ENGINEER AND/OR LIGHTING MANUFACTURER VERIFYING 
THAT ALL SITE LIGHTING IS INSTALLED ACCORDING TO 
TOWN STANDARDS, THE APPROVED PLANS, AND ANY 
APPLICABLE CONDITIONS. 

8. ARCHITECTURAL CONSTRUCTION PLANS MUST ADHERE 
TO THE APPROVED SITE PLANS. ANY PROPOSED CHANGES 
MUST BE SUBMITED TO THE PLANNING DEPARTMENT FOR 
APPROVAL. 
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D1 EXTERIOR ELEVATION

1/8" = 1'-0"
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A1 EXTERIOR ELEVATION

1/8" = 1'-0"
A-01.03.

B2 EXTERIOR ELEVATION
1/8" = 1'-0"

A-01.03.

B3 EXTERIOR ELEVATION
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B1 EXTERIOR ELEVATION
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E1 EXTERIOR ELEVATION
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E2 EXTERIOR ELEVATION

GENERAL PROJECT NOTES

EXTERIOR MATERIALS SCHEDULE
SPECIFICATION

REF. MATERIAL MANUFACTURER (BASIS OF DESIGN)

034100 PRE-CAST CONCRETE

042000.A01A FACE BRICK A Taylor Clay Products #323 Gray Modular Wirecut

042000.A01B FACE BRICK B Taylor Clay Products #369 and #371 Autumn Blend Wirecut

072400.00 EIFS DRYVIT SYSTEMS

074213.23.A00 METAL PANEL A DRI-DESIGN METAL PANELS  - ORANGE

074213.23.C01 METAL PANEL B DRI-DESIGN PERFORATED PANELS - GRAY AND COLOR TO
MATCH MAIN BUILDING PANEL ACCENT - ALTERNATE

077100.A01 COPING METAL,
MANUFACTURED

COLOR TO BE EARTH TONE TO MATCH FACE BRICK B

084113.A01 ALUMINUM STOREFRONT KAWNEER - ANODIZED ALUMINUM FINISH

084413 ALUMINUM CURTAIN WALL KAWNEER - ANODIZED ALUMINUM FINISH

088000 GLAZING GUARDIAN GLASS; SUNGUARD; CLEAR, INSULATING, LOW-E
COATED

088113.C01 SPANDREL GLASS GUARDIAN GLASS - CERAMIC COATED GLASS

107316.B01 ALUMINUM CANOPIES MAPES INDUSTRIES, INC. - ANODIZED ALUMINUM FINISH

323119.A00 DECORATIVE METAL
FENCES & GATES

1 Town of Apex Major Site Plan Submittal #1 12/1/20

2 Town of Apex Major Site Plan Submittal #2 2/12/21

3 Town of Apex Major Site Plan Submittal #3 3/5/21

3/5/21
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1. THE SCREENING OF LOADING DOCKS, ROLL-OUT TRASH 
CONTAINERS, DUMPSTERS, OUTDOOR STORAGE, 
MECHANICAL AND HVAC EQUIPMENT, AND SIMILAR 
FACILITIES ON THE ROOF, GROUND, OR BUILDING SHALL 
MEET THE REQUIREMENTS OF UDO SEC. 8.2.8.
SPECIFICALLY, SCREENING MUST BE DONE SO THATl

A. IT IS INCORPORATED INTO THE OVERALL DESIGN 
THEME OF THE BUILDING AND LANDSCAPE.

B, SCREENING MATERIALS ARE NOT DIFFERENT 
FROM OR INFERIOR TO THE PRINCIPAL MATERIALS OF THE 
BUILDING OR LANDSCAPE, AND ARE SIMILAR IN MATERIALS 
AND COLOR,

C. SCREENED ITEMS ARE OUT OF VIEW FROM 
ADJACENT PROPERTIES AND PUBLIC STREETS, AND A 
TOTALLY OPAQUE SCREEN IS ACHIEVED.

D. ANY GROUND-MOUNTED HVAC OR OTHER 
MECHANICAL OR UTILITY EQUIPMENT SIX (6) FEET TALL OR 
HIGHER MUST BE FENCED AND LANDSCAPED.

E. DUMPSTER ENCLOSURES MUST MEET THE ABOVE 
REQUIREMENTS PLUS BE EIGHT (8) FEET TALL OR THE 
HEIGHT OF THE DUMPSTER, WHICHEVER IS GREATER, AND 
BE BUILT OF MASONRY MATERIAL WITH OPAQUE GATES. 
WHERE PRACTICABLE, SHRUBS OR OTHER PLANTS MUST 
BE PLANTED OUTSIDE THE ENCLOSURE TO VISUALLY 
SOFTEN THE APPEARANCE.

2. ALL OUTDOOR LIGHT FIXTURES SHALL BE LOCATED A 
MINIMUM OF 10 FEET FROM A PROPERTY OR RIGHT-OF-
WAY LINE, AND AT LEAST TWO FEET AWAY FROM ANY 
REQUIRED PERIMETER OR STREETSCAPE BUFFER AND 
TREE SAVE AREA.

3. LAMPS FOR NON-CUTOFF LIGHT FIXTURES SHALL NOT 
EXCEED 100 WATTS.

4. WALL PACK LIGHT FIXTURES MUST BE FULLY SHIELDED, 
TRUE CUTOFF TYPE FIXTURES WITH A CONCEALED 
LAMP/LIGHT SOURCE. THE LIGHTING MUST BE DIRECTED 
DOWNWARD AND THE WATTAGE MUST NOT EXCEED 100 
WATTS.

5. FLOODLIGHTS OR OTHER TYPES OF LIGHTING ARE 
PROHIBITED UNLESS APPROVAL IS GIVEN THROUGH THE 
DEVELOPMENT REVIEW PROCESS AND REFLECTED ON 
THE APPROVED SITE PLAN.

6. AWNINGS AND CANOPIES USED FOR ACCENTS OVER 
DOORS AND WINDOWS SHALL NOT BE INTERNALLY LIT.

7. BEFORE CERTIFICATES OF OCCUPANCY ARE RELEASED, 
THE OWNER/BUILDER MUST SUPPLY THE TOWN WITH A 
FINAL LETTER OF CERTIFICATION FROM THE LIGHTING 
ENGINEER AND/OR LIGHTING MANUFACTURER VERIFYING 
THAT ALL SITE LIGHTING IS INSTALLED ACCORDING TO 
TOWN STANDARDS, THE APPROVED PLANS, AND ANY 
APPLICABLE CONDITIONS. 

8. ARCHITECTURAL CONSTRUCTION PLANS MUST ADHERE 
TO THE APPROVED SITE PLANS. ANY PROPOSED CHANGES 
MUST BE SUBMITED TO THE PLANNING DEPARTMENT FOR 
APPROVAL. 
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1. THE SCREENING OF LOADING DOCKS, ROLL-OUT TRASH 
CONTAINERS, DUMPSTERS, OUTDOOR STORAGE, 
MECHANICAL AND HVAC EQUIPMENT, AND SIMILAR 
FACILITIES ON THE ROOF, GROUND, OR BUILDING SHALL 
MEET THE REQUIREMENTS OF UDO SEC. 8.2.8.
SPECIFICALLY, SCREENING MUST BE DONE SO THATl

A. IT IS INCORPORATED INTO THE OVERALL DESIGN 
THEME OF THE BUILDING AND LANDSCAPE.

B, SCREENING MATERIALS ARE NOT DIFFERENT 
FROM OR INFERIOR TO THE PRINCIPAL MATERIALS OF THE 
BUILDING OR LANDSCAPE, AND ARE SIMILAR IN MATERIALS 
AND COLOR,

C. SCREENED ITEMS ARE OUT OF VIEW FROM 
ADJACENT PROPERTIES AND PUBLIC STREETS, AND A 
TOTALLY OPAQUE SCREEN IS ACHIEVED.

D. ANY GROUND-MOUNTED HVAC OR OTHER 
MECHANICAL OR UTILITY EQUIPMENT SIX (6) FEET TALL OR 
HIGHER MUST BE FENCED AND LANDSCAPED.

E. DUMPSTER ENCLOSURES MUST MEET THE ABOVE 
REQUIREMENTS PLUS BE EIGHT (8) FEET TALL OR THE 
HEIGHT OF THE DUMPSTER, WHICHEVER IS GREATER, AND 
BE BUILT OF MASONRY MATERIAL WITH OPAQUE GATES. 
WHERE PRACTICABLE, SHRUBS OR OTHER PLANTS MUST 
BE PLANTED OUTSIDE THE ENCLOSURE TO VISUALLY 
SOFTEN THE APPEARANCE.

2. ALL OUTDOOR LIGHT FIXTURES SHALL BE LOCATED A 
MINIMUM OF 10 FEET FROM A PROPERTY OR RIGHT-OF-
WAY LINE, AND AT LEAST TWO FEET AWAY FROM ANY 
REQUIRED PERIMETER OR STREETSCAPE BUFFER AND 
TREE SAVE AREA.

3. LAMPS FOR NON-CUTOFF LIGHT FIXTURES SHALL NOT 
EXCEED 100 WATTS.

4. WALL PACK LIGHT FIXTURES MUST BE FULLY SHIELDED, 
TRUE CUTOFF TYPE FIXTURES WITH A CONCEALED 
LAMP/LIGHT SOURCE. THE LIGHTING MUST BE DIRECTED 
DOWNWARD AND THE WATTAGE MUST NOT EXCEED 100 
WATTS.

5. FLOODLIGHTS OR OTHER TYPES OF LIGHTING ARE 
PROHIBITED UNLESS APPROVAL IS GIVEN THROUGH THE 
DEVELOPMENT REVIEW PROCESS AND REFLECTED ON 
THE APPROVED SITE PLAN.

6. AWNINGS AND CANOPIES USED FOR ACCENTS OVER 
DOORS AND WINDOWS SHALL NOT BE INTERNALLY LIT.

7. BEFORE CERTIFICATES OF OCCUPANCY ARE RELEASED, 
THE OWNER/BUILDER MUST SUPPLY THE TOWN WITH A 
FINAL LETTER OF CERTIFICATION FROM THE LIGHTING 
ENGINEER AND/OR LIGHTING MANUFACTURER VERIFYING 
THAT ALL SITE LIGHTING IS INSTALLED ACCORDING TO 
TOWN STANDARDS, THE APPROVED PLANS, AND ANY 
APPLICABLE CONDITIONS. 

8. ARCHITECTURAL CONSTRUCTION PLANS MUST ADHERE 
TO THE APPROVED SITE PLANS. ANY PROPOSED CHANGES 
MUST BE SUBMITED TO THE PLANNING DEPARTMENT FOR 
APPROVAL. 
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COLOR TO BE EARTH TONE TO MATCH FACE BRICK B

084113.A01 ALUMINUM STOREFRONT KAWNEER - ANODIZED ALUMINUM FINISH
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088000 GLAZING GUARDIAN GLASS; SUNGUARD; CLEAR, INSULATING, LOW-E
COATED
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1. THE SCREENING OF LOADING DOCKS, ROLL-OUT TRASH 
CONTAINERS, DUMPSTERS, OUTDOOR STORAGE, 
MECHANICAL AND HVAC EQUIPMENT, AND SIMILAR 
FACILITIES ON THE ROOF, GROUND, OR BUILDING SHALL 
MEET THE REQUIREMENTS OF UDO SEC. 8.2.8.
SPECIFICALLY, SCREENING MUST BE DONE SO THATl

A. IT IS INCORPORATED INTO THE OVERALL DESIGN 
THEME OF THE BUILDING AND LANDSCAPE.

B, SCREENING MATERIALS ARE NOT DIFFERENT 
FROM OR INFERIOR TO THE PRINCIPAL MATERIALS OF THE 
BUILDING OR LANDSCAPE, AND ARE SIMILAR IN MATERIALS 
AND COLOR,

C. SCREENED ITEMS ARE OUT OF VIEW FROM 
ADJACENT PROPERTIES AND PUBLIC STREETS, AND A 
TOTALLY OPAQUE SCREEN IS ACHIEVED.

D. ANY GROUND-MOUNTED HVAC OR OTHER 
MECHANICAL OR UTILITY EQUIPMENT SIX (6) FEET TALL OR 
HIGHER MUST BE FENCED AND LANDSCAPED.

E. DUMPSTER ENCLOSURES MUST MEET THE ABOVE 
REQUIREMENTS PLUS BE EIGHT (8) FEET TALL OR THE 
HEIGHT OF THE DUMPSTER, WHICHEVER IS GREATER, AND 
BE BUILT OF MASONRY MATERIAL WITH OPAQUE GATES. 
WHERE PRACTICABLE, SHRUBS OR OTHER PLANTS MUST 
BE PLANTED OUTSIDE THE ENCLOSURE TO VISUALLY 
SOFTEN THE APPEARANCE.

2. ALL OUTDOOR LIGHT FIXTURES SHALL BE LOCATED A 
MINIMUM OF 10 FEET FROM A PROPERTY OR RIGHT-OF-
WAY LINE, AND AT LEAST TWO FEET AWAY FROM ANY 
REQUIRED PERIMETER OR STREETSCAPE BUFFER AND 
TREE SAVE AREA.

3. LAMPS FOR NON-CUTOFF LIGHT FIXTURES SHALL NOT 
EXCEED 100 WATTS.

4. WALL PACK LIGHT FIXTURES MUST BE FULLY SHIELDED, 
TRUE CUTOFF TYPE FIXTURES WITH A CONCEALED 
LAMP/LIGHT SOURCE. THE LIGHTING MUST BE DIRECTED 
DOWNWARD AND THE WATTAGE MUST NOT EXCEED 100 
WATTS.

5. FLOODLIGHTS OR OTHER TYPES OF LIGHTING ARE 
PROHIBITED UNLESS APPROVAL IS GIVEN THROUGH THE 
DEVELOPMENT REVIEW PROCESS AND REFLECTED ON 
THE APPROVED SITE PLAN.

6. AWNINGS AND CANOPIES USED FOR ACCENTS OVER 
DOORS AND WINDOWS SHALL NOT BE INTERNALLY LIT.

7. BEFORE CERTIFICATES OF OCCUPANCY ARE RELEASED, 
THE OWNER/BUILDER MUST SUPPLY THE TOWN WITH A 
FINAL LETTER OF CERTIFICATION FROM THE LIGHTING 
ENGINEER AND/OR LIGHTING MANUFACTURER VERIFYING 
THAT ALL SITE LIGHTING IS INSTALLED ACCORDING TO 
TOWN STANDARDS, THE APPROVED PLANS, AND ANY 
APPLICABLE CONDITIONS. 

8. ARCHITECTURAL CONSTRUCTION PLANS MUST ADHERE 
TO THE APPROVED SITE PLANS. ANY PROPOSED CHANGES 
MUST BE SUBMITED TO THE PLANNING DEPARTMENT FOR 
APPROVAL. 
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MATCH MAIN BUILDING PANEL ACCENT - ALTERNATE
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COLOR TO BE EARTH TONE TO MATCH FACE BRICK B
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1. THE SCREENING OF LOADING DOCKS, ROLL-OUT TRASH 
CONTAINERS, DUMPSTERS, OUTDOOR STORAGE, 
MECHANICAL AND HVAC EQUIPMENT, AND SIMILAR 
FACILITIES ON THE ROOF, GROUND, OR BUILDING SHALL 
MEET THE REQUIREMENTS OF UDO SEC. 8.2.8.
SPECIFICALLY, SCREENING MUST BE DONE SO THATl

A. IT IS INCORPORATED INTO THE OVERALL DESIGN 
THEME OF THE BUILDING AND LANDSCAPE.

B, SCREENING MATERIALS ARE NOT DIFFERENT 
FROM OR INFERIOR TO THE PRINCIPAL MATERIALS OF THE 
BUILDING OR LANDSCAPE, AND ARE SIMILAR IN MATERIALS 
AND COLOR,

C. SCREENED ITEMS ARE OUT OF VIEW FROM 
ADJACENT PROPERTIES AND PUBLIC STREETS, AND A 
TOTALLY OPAQUE SCREEN IS ACHIEVED.

D. ANY GROUND-MOUNTED HVAC OR OTHER 
MECHANICAL OR UTILITY EQUIPMENT SIX (6) FEET TALL OR 
HIGHER MUST BE FENCED AND LANDSCAPED.

E. DUMPSTER ENCLOSURES MUST MEET THE ABOVE 
REQUIREMENTS PLUS BE EIGHT (8) FEET TALL OR THE 
HEIGHT OF THE DUMPSTER, WHICHEVER IS GREATER, AND 
BE BUILT OF MASONRY MATERIAL WITH OPAQUE GATES. 
WHERE PRACTICABLE, SHRUBS OR OTHER PLANTS MUST 
BE PLANTED OUTSIDE THE ENCLOSURE TO VISUALLY 
SOFTEN THE APPEARANCE.

2. ALL OUTDOOR LIGHT FIXTURES SHALL BE LOCATED A 
MINIMUM OF 10 FEET FROM A PROPERTY OR RIGHT-OF-
WAY LINE, AND AT LEAST TWO FEET AWAY FROM ANY 
REQUIRED PERIMETER OR STREETSCAPE BUFFER AND 
TREE SAVE AREA.

3. LAMPS FOR NON-CUTOFF LIGHT FIXTURES SHALL NOT 
EXCEED 100 WATTS.

4. WALL PACK LIGHT FIXTURES MUST BE FULLY SHIELDED, 
TRUE CUTOFF TYPE FIXTURES WITH A CONCEALED 
LAMP/LIGHT SOURCE. THE LIGHTING MUST BE DIRECTED 
DOWNWARD AND THE WATTAGE MUST NOT EXCEED 100 
WATTS.

5. FLOODLIGHTS OR OTHER TYPES OF LIGHTING ARE 
PROHIBITED UNLESS APPROVAL IS GIVEN THROUGH THE 
DEVELOPMENT REVIEW PROCESS AND REFLECTED ON 
THE APPROVED SITE PLAN.

6. AWNINGS AND CANOPIES USED FOR ACCENTS OVER 
DOORS AND WINDOWS SHALL NOT BE INTERNALLY LIT.

7. BEFORE CERTIFICATES OF OCCUPANCY ARE RELEASED, 
THE OWNER/BUILDER MUST SUPPLY THE TOWN WITH A 
FINAL LETTER OF CERTIFICATION FROM THE LIGHTING 
ENGINEER AND/OR LIGHTING MANUFACTURER VERIFYING 
THAT ALL SITE LIGHTING IS INSTALLED ACCORDING TO 
TOWN STANDARDS, THE APPROVED PLANS, AND ANY 
APPLICABLE CONDITIONS. 

8. ARCHITECTURAL CONSTRUCTION PLANS MUST ADHERE 
TO THE APPROVED SITE PLANS. ANY PROPOSED CHANGES 
MUST BE SUBMITED TO THE PLANNING DEPARTMENT FOR 
APPROVAL. 
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1. THE SCREENING OF LOADING DOCKS, ROLL-OUT TRASH 
CONTAINERS, DUMPSTERS, OUTDOOR STORAGE, 
MECHANICAL AND HVAC EQUIPMENT, AND SIMILAR 
FACILITIES ON THE ROOF, GROUND, OR BUILDING SHALL 
MEET THE REQUIREMENTS OF UDO SEC. 8.2.8.
SPECIFICALLY, SCREENING MUST BE DONE SO THATl

A. IT IS INCORPORATED INTO THE OVERALL DESIGN 
THEME OF THE BUILDING AND LANDSCAPE.

B, SCREENING MATERIALS ARE NOT DIFFERENT 
FROM OR INFERIOR TO THE PRINCIPAL MATERIALS OF THE 
BUILDING OR LANDSCAPE, AND ARE SIMILAR IN MATERIALS 
AND COLOR,

C. SCREENED ITEMS ARE OUT OF VIEW FROM 
ADJACENT PROPERTIES AND PUBLIC STREETS, AND A 
TOTALLY OPAQUE SCREEN IS ACHIEVED.

D. ANY GROUND-MOUNTED HVAC OR OTHER 
MECHANICAL OR UTILITY EQUIPMENT SIX (6) FEET TALL OR 
HIGHER MUST BE FENCED AND LANDSCAPED.

E. DUMPSTER ENCLOSURES MUST MEET THE ABOVE 
REQUIREMENTS PLUS BE EIGHT (8) FEET TALL OR THE 
HEIGHT OF THE DUMPSTER, WHICHEVER IS GREATER, AND 
BE BUILT OF MASONRY MATERIAL WITH OPAQUE GATES. 
WHERE PRACTICABLE, SHRUBS OR OTHER PLANTS MUST 
BE PLANTED OUTSIDE THE ENCLOSURE TO VISUALLY 
SOFTEN THE APPEARANCE.

2. ALL OUTDOOR LIGHT FIXTURES SHALL BE LOCATED A 
MINIMUM OF 10 FEET FROM A PROPERTY OR RIGHT-OF-
WAY LINE, AND AT LEAST TWO FEET AWAY FROM ANY 
REQUIRED PERIMETER OR STREETSCAPE BUFFER AND 
TREE SAVE AREA.

3. LAMPS FOR NON-CUTOFF LIGHT FIXTURES SHALL NOT 
EXCEED 100 WATTS.

4. WALL PACK LIGHT FIXTURES MUST BE FULLY SHIELDED, 
TRUE CUTOFF TYPE FIXTURES WITH A CONCEALED 
LAMP/LIGHT SOURCE. THE LIGHTING MUST BE DIRECTED 
DOWNWARD AND THE WATTAGE MUST NOT EXCEED 100 
WATTS.

5. FLOODLIGHTS OR OTHER TYPES OF LIGHTING ARE 
PROHIBITED UNLESS APPROVAL IS GIVEN THROUGH THE 
DEVELOPMENT REVIEW PROCESS AND REFLECTED ON 
THE APPROVED SITE PLAN.

6. AWNINGS AND CANOPIES USED FOR ACCENTS OVER 
DOORS AND WINDOWS SHALL NOT BE INTERNALLY LIT.

7. BEFORE CERTIFICATES OF OCCUPANCY ARE RELEASED, 
THE OWNER/BUILDER MUST SUPPLY THE TOWN WITH A 
FINAL LETTER OF CERTIFICATION FROM THE LIGHTING 
ENGINEER AND/OR LIGHTING MANUFACTURER VERIFYING 
THAT ALL SITE LIGHTING IS INSTALLED ACCORDING TO 
TOWN STANDARDS, THE APPROVED PLANS, AND ANY 
APPLICABLE CONDITIONS. 

8. ARCHITECTURAL CONSTRUCTION PLANS MUST ADHERE 
TO THE APPROVED SITE PLANS. ANY PROPOSED CHANGES 
MUST BE SUBMITED TO THE PLANNING DEPARTMENT FOR 
APPROVAL. 
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EXTERIOR MATERIALS SCHEDULE
SPECIFICATION

REF. MATERIAL MANUFACTURER (BASIS OF DESIGN)

034100 PRE-CAST CONCRETE

042000.A01A FACE BRICK A Taylor Clay Products #323 Gray Modular Wirecut

042000.A01B FACE BRICK B Taylor Clay Products #369 and #371 Autumn Blend Wirecut

072400.00 EIFS DRYVIT SYSTEMS

074213.23.A00 METAL PANEL A DRI-DESIGN METAL PANELS  - ORANGE

074213.23.C01 METAL PANEL B DRI-DESIGN PERFORATED PANELS - GRAY AND COLOR TO
MATCH MAIN BUILDING PANEL ACCENT - ALTERNATE

077100.A01 COPING METAL,
MANUFACTURED

COLOR TO BE EARTH TONE TO MATCH FACE BRICK B

084113.A01 ALUMINUM STOREFRONT KAWNEER - ANODIZED ALUMINUM FINISH

084413 ALUMINUM CURTAIN WALL KAWNEER - ANODIZED ALUMINUM FINISH

088000 GLAZING GUARDIAN GLASS; SUNGUARD; CLEAR, INSULATING, LOW-E
COATED

088113.C01 SPANDREL GLASS GUARDIAN GLASS - CERAMIC COATED GLASS

107316.B01 ALUMINUM CANOPIES MAPES INDUSTRIES, INC. - ANODIZED ALUMINUM FINISH

323119.A00 DECORATIVE METAL
FENCES & GATES
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1. THE SCREENING OF LOADING DOCKS, ROLL-OUT TRASH 
CONTAINERS, DUMPSTERS, OUTDOOR STORAGE, 
MECHANICAL AND HVAC EQUIPMENT, AND SIMILAR 
FACILITIES ON THE ROOF, GROUND, OR BUILDING SHALL 
MEET THE REQUIREMENTS OF UDO SEC. 8.2.8.
SPECIFICALLY, SCREENING MUST BE DONE SO THATl

A. IT IS INCORPORATED INTO THE OVERALL DESIGN 
THEME OF THE BUILDING AND LANDSCAPE.

B, SCREENING MATERIALS ARE NOT DIFFERENT 
FROM OR INFERIOR TO THE PRINCIPAL MATERIALS OF THE 
BUILDING OR LANDSCAPE, AND ARE SIMILAR IN MATERIALS 
AND COLOR,

C. SCREENED ITEMS ARE OUT OF VIEW FROM 
ADJACENT PROPERTIES AND PUBLIC STREETS, AND A 
TOTALLY OPAQUE SCREEN IS ACHIEVED.

D. ANY GROUND-MOUNTED HVAC OR OTHER 
MECHANICAL OR UTILITY EQUIPMENT SIX (6) FEET TALL OR 
HIGHER MUST BE FENCED AND LANDSCAPED.

E. DUMPSTER ENCLOSURES MUST MEET THE ABOVE 
REQUIREMENTS PLUS BE EIGHT (8) FEET TALL OR THE 
HEIGHT OF THE DUMPSTER, WHICHEVER IS GREATER, AND 
BE BUILT OF MASONRY MATERIAL WITH OPAQUE GATES. 
WHERE PRACTICABLE, SHRUBS OR OTHER PLANTS MUST 
BE PLANTED OUTSIDE THE ENCLOSURE TO VISUALLY 
SOFTEN THE APPEARANCE.

2. ALL OUTDOOR LIGHT FIXTURES SHALL BE LOCATED A 
MINIMUM OF 10 FEET FROM A PROPERTY OR RIGHT-OF-
WAY LINE, AND AT LEAST TWO FEET AWAY FROM ANY 
REQUIRED PERIMETER OR STREETSCAPE BUFFER AND 
TREE SAVE AREA.

3. LAMPS FOR NON-CUTOFF LIGHT FIXTURES SHALL NOT 
EXCEED 100 WATTS.

4. WALL PACK LIGHT FIXTURES MUST BE FULLY SHIELDED, 
TRUE CUTOFF TYPE FIXTURES WITH A CONCEALED 
LAMP/LIGHT SOURCE. THE LIGHTING MUST BE DIRECTED 
DOWNWARD AND THE WATTAGE MUST NOT EXCEED 100 
WATTS.

5. FLOODLIGHTS OR OTHER TYPES OF LIGHTING ARE 
PROHIBITED UNLESS APPROVAL IS GIVEN THROUGH THE 
DEVELOPMENT REVIEW PROCESS AND REFLECTED ON 
THE APPROVED SITE PLAN.

6. AWNINGS AND CANOPIES USED FOR ACCENTS OVER 
DOORS AND WINDOWS SHALL NOT BE INTERNALLY LIT.

7. BEFORE CERTIFICATES OF OCCUPANCY ARE RELEASED, 
THE OWNER/BUILDER MUST SUPPLY THE TOWN WITH A 
FINAL LETTER OF CERTIFICATION FROM THE LIGHTING 
ENGINEER AND/OR LIGHTING MANUFACTURER VERIFYING 
THAT ALL SITE LIGHTING IS INSTALLED ACCORDING TO 
TOWN STANDARDS, THE APPROVED PLANS, AND ANY 
APPLICABLE CONDITIONS. 

8. ARCHITECTURAL CONSTRUCTION PLANS MUST ADHERE 
TO THE APPROVED SITE PLANS. ANY PROPOSED CHANGES 
MUST BE SUBMITED TO THE PLANNING DEPARTMENT FOR 
APPROVAL. 
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074213.23.C01 METAL PANEL B DRI-DESIGN PERFORATED PANELS - GRAY AND COLOR TO
MATCH MAIN BUILDING PANEL ACCENT - ALTERNATE
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MANUFACTURED

COLOR TO BE EARTH TONE TO MATCH FACE BRICK B

084113.A01 ALUMINUM STOREFRONT KAWNEER - ANODIZED ALUMINUM FINISH

084413 ALUMINUM CURTAIN WALL KAWNEER - ANODIZED ALUMINUM FINISH
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1. THE SCREENING OF LOADING DOCKS, ROLL-OUT TRASH 
CONTAINERS, DUMPSTERS, OUTDOOR STORAGE, 
MECHANICAL AND HVAC EQUIPMENT, AND SIMILAR 
FACILITIES ON THE ROOF, GROUND, OR BUILDING SHALL 
MEET THE REQUIREMENTS OF UDO SEC. 8.2.8.
SPECIFICALLY, SCREENING MUST BE DONE SO THATl

A. IT IS INCORPORATED INTO THE OVERALL DESIGN 
THEME OF THE BUILDING AND LANDSCAPE.

B, SCREENING MATERIALS ARE NOT DIFFERENT 
FROM OR INFERIOR TO THE PRINCIPAL MATERIALS OF THE 
BUILDING OR LANDSCAPE, AND ARE SIMILAR IN MATERIALS 
AND COLOR,

C. SCREENED ITEMS ARE OUT OF VIEW FROM 
ADJACENT PROPERTIES AND PUBLIC STREETS, AND A 
TOTALLY OPAQUE SCREEN IS ACHIEVED.

D. ANY GROUND-MOUNTED HVAC OR OTHER 
MECHANICAL OR UTILITY EQUIPMENT SIX (6) FEET TALL OR 
HIGHER MUST BE FENCED AND LANDSCAPED.

E. DUMPSTER ENCLOSURES MUST MEET THE ABOVE 
REQUIREMENTS PLUS BE EIGHT (8) FEET TALL OR THE 
HEIGHT OF THE DUMPSTER, WHICHEVER IS GREATER, AND 
BE BUILT OF MASONRY MATERIAL WITH OPAQUE GATES. 
WHERE PRACTICABLE, SHRUBS OR OTHER PLANTS MUST 
BE PLANTED OUTSIDE THE ENCLOSURE TO VISUALLY 
SOFTEN THE APPEARANCE.

2. ALL OUTDOOR LIGHT FIXTURES SHALL BE LOCATED A 
MINIMUM OF 10 FEET FROM A PROPERTY OR RIGHT-OF-
WAY LINE, AND AT LEAST TWO FEET AWAY FROM ANY 
REQUIRED PERIMETER OR STREETSCAPE BUFFER AND 
TREE SAVE AREA.

3. LAMPS FOR NON-CUTOFF LIGHT FIXTURES SHALL NOT 
EXCEED 100 WATTS.

4. WALL PACK LIGHT FIXTURES MUST BE FULLY SHIELDED, 
TRUE CUTOFF TYPE FIXTURES WITH A CONCEALED 
LAMP/LIGHT SOURCE. THE LIGHTING MUST BE DIRECTED 
DOWNWARD AND THE WATTAGE MUST NOT EXCEED 100 
WATTS.

5. FLOODLIGHTS OR OTHER TYPES OF LIGHTING ARE 
PROHIBITED UNLESS APPROVAL IS GIVEN THROUGH THE 
DEVELOPMENT REVIEW PROCESS AND REFLECTED ON 
THE APPROVED SITE PLAN.

6. AWNINGS AND CANOPIES USED FOR ACCENTS OVER 
DOORS AND WINDOWS SHALL NOT BE INTERNALLY LIT.

7. BEFORE CERTIFICATES OF OCCUPANCY ARE RELEASED, 
THE OWNER/BUILDER MUST SUPPLY THE TOWN WITH A 
FINAL LETTER OF CERTIFICATION FROM THE LIGHTING 
ENGINEER AND/OR LIGHTING MANUFACTURER VERIFYING 
THAT ALL SITE LIGHTING IS INSTALLED ACCORDING TO 
TOWN STANDARDS, THE APPROVED PLANS, AND ANY 
APPLICABLE CONDITIONS. 

8. ARCHITECTURAL CONSTRUCTION PLANS MUST ADHERE 
TO THE APPROVED SITE PLANS. ANY PROPOSED CHANGES 
MUST BE SUBMITED TO THE PLANNING DEPARTMENT FOR 
APPROVAL. 
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042000.A01A FACE BRICK A Taylor Clay Products #323 Gray Modular Wirecut

042000.A01B FACE BRICK B Taylor Clay Products #369 and #371 Autumn Blend Wirecut

072400.00 EIFS DRYVIT SYSTEMS

074213.23.A00 METAL PANEL A DRI-DESIGN METAL PANELS  - ORANGE

074213.23.C01 METAL PANEL B DRI-DESIGN PERFORATED PANELS - GRAY AND COLOR TO
MATCH MAIN BUILDING PANEL ACCENT - ALTERNATE

077100.A01 COPING METAL,
MANUFACTURED

COLOR TO BE EARTH TONE TO MATCH FACE BRICK B

084113.A01 ALUMINUM STOREFRONT KAWNEER - ANODIZED ALUMINUM FINISH

084413 ALUMINUM CURTAIN WALL KAWNEER - ANODIZED ALUMINUM FINISH

088000 GLAZING GUARDIAN GLASS; SUNGUARD; CLEAR, INSULATING, LOW-E
COATED

088113.C01 SPANDREL GLASS GUARDIAN GLASS - CERAMIC COATED GLASS

107316.B01 ALUMINUM CANOPIES MAPES INDUSTRIES, INC. - ANODIZED ALUMINUM FINISH
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1. THE SCREENING OF LOADING DOCKS, ROLL-OUT TRASH 
CONTAINERS, DUMPSTERS, OUTDOOR STORAGE, 
MECHANICAL AND HVAC EQUIPMENT, AND SIMILAR 
FACILITIES ON THE ROOF, GROUND, OR BUILDING SHALL 
MEET THE REQUIREMENTS OF UDO SEC. 8.2.8.
SPECIFICALLY, SCREENING MUST BE DONE SO THATl

A. IT IS INCORPORATED INTO THE OVERALL DESIGN 
THEME OF THE BUILDING AND LANDSCAPE.

B, SCREENING MATERIALS ARE NOT DIFFERENT 
FROM OR INFERIOR TO THE PRINCIPAL MATERIALS OF THE 
BUILDING OR LANDSCAPE, AND ARE SIMILAR IN MATERIALS 
AND COLOR,

C. SCREENED ITEMS ARE OUT OF VIEW FROM 
ADJACENT PROPERTIES AND PUBLIC STREETS, AND A 
TOTALLY OPAQUE SCREEN IS ACHIEVED.

D. ANY GROUND-MOUNTED HVAC OR OTHER 
MECHANICAL OR UTILITY EQUIPMENT SIX (6) FEET TALL OR 
HIGHER MUST BE FENCED AND LANDSCAPED.

E. DUMPSTER ENCLOSURES MUST MEET THE ABOVE 
REQUIREMENTS PLUS BE EIGHT (8) FEET TALL OR THE 
HEIGHT OF THE DUMPSTER, WHICHEVER IS GREATER, AND 
BE BUILT OF MASONRY MATERIAL WITH OPAQUE GATES. 
WHERE PRACTICABLE, SHRUBS OR OTHER PLANTS MUST 
BE PLANTED OUTSIDE THE ENCLOSURE TO VISUALLY 
SOFTEN THE APPEARANCE.

2. ALL OUTDOOR LIGHT FIXTURES SHALL BE LOCATED A 
MINIMUM OF 10 FEET FROM A PROPERTY OR RIGHT-OF-
WAY LINE, AND AT LEAST TWO FEET AWAY FROM ANY 
REQUIRED PERIMETER OR STREETSCAPE BUFFER AND 
TREE SAVE AREA.

3. LAMPS FOR NON-CUTOFF LIGHT FIXTURES SHALL NOT 
EXCEED 100 WATTS.

4. WALL PACK LIGHT FIXTURES MUST BE FULLY SHIELDED, 
TRUE CUTOFF TYPE FIXTURES WITH A CONCEALED 
LAMP/LIGHT SOURCE. THE LIGHTING MUST BE DIRECTED 
DOWNWARD AND THE WATTAGE MUST NOT EXCEED 100 
WATTS.

5. FLOODLIGHTS OR OTHER TYPES OF LIGHTING ARE 
PROHIBITED UNLESS APPROVAL IS GIVEN THROUGH THE 
DEVELOPMENT REVIEW PROCESS AND REFLECTED ON 
THE APPROVED SITE PLAN.

6. AWNINGS AND CANOPIES USED FOR ACCENTS OVER 
DOORS AND WINDOWS SHALL NOT BE INTERNALLY LIT.

7. BEFORE CERTIFICATES OF OCCUPANCY ARE RELEASED, 
THE OWNER/BUILDER MUST SUPPLY THE TOWN WITH A 
FINAL LETTER OF CERTIFICATION FROM THE LIGHTING 
ENGINEER AND/OR LIGHTING MANUFACTURER VERIFYING 
THAT ALL SITE LIGHTING IS INSTALLED ACCORDING TO 
TOWN STANDARDS, THE APPROVED PLANS, AND ANY 
APPLICABLE CONDITIONS. 

8. ARCHITECTURAL CONSTRUCTION PLANS MUST ADHERE 
TO THE APPROVED SITE PLANS. ANY PROPOSED CHANGES 
MUST BE SUBMITED TO THE PLANNING DEPARTMENT FOR 
APPROVAL. 
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EXTERIOR MATERIALS SCHEDULE
SPECIFICATION

REF. MATERIAL MANUFACTURER (BASIS OF DESIGN)

034100 PRE-CAST CONCRETE

042000.A01A FACE BRICK A Taylor Clay Products #323 Gray Modular Wirecut

042000.A01B FACE BRICK B Taylor Clay Products #369 and #371 Autumn Blend Wirecut

072400.00 EIFS DRYVIT SYSTEMS

074213.23.A00 METAL PANEL A DRI-DESIGN METAL PANELS  - ORANGE

074213.23.C01 METAL PANEL B DRI-DESIGN PERFORATED PANELS - GRAY AND COLOR TO
MATCH MAIN BUILDING PANEL ACCENT - ALTERNATE

077100.A01 COPING METAL,
MANUFACTURED

COLOR TO BE EARTH TONE TO MATCH FACE BRICK B

084113.A01 ALUMINUM STOREFRONT KAWNEER - ANODIZED ALUMINUM FINISH

084413 ALUMINUM CURTAIN WALL KAWNEER - ANODIZED ALUMINUM FINISH

088000 GLAZING GUARDIAN GLASS; SUNGUARD; CLEAR, INSULATING, LOW-E
COATED

088113.C01 SPANDREL GLASS GUARDIAN GLASS - CERAMIC COATED GLASS

107316.B01 ALUMINUM CANOPIES MAPES INDUSTRIES, INC. - ANODIZED ALUMINUM FINISH
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FENCES & GATES
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1. THE SCREENING OF LOADING DOCKS, ROLL-OUT TRASH 
CONTAINERS, DUMPSTERS, OUTDOOR STORAGE, 
MECHANICAL AND HVAC EQUIPMENT, AND SIMILAR 
FACILITIES ON THE ROOF, GROUND, OR BUILDING SHALL 
MEET THE REQUIREMENTS OF UDO SEC. 8.2.8.
SPECIFICALLY, SCREENING MUST BE DONE SO THATl

A. IT IS INCORPORATED INTO THE OVERALL DESIGN 
THEME OF THE BUILDING AND LANDSCAPE.

B, SCREENING MATERIALS ARE NOT DIFFERENT 
FROM OR INFERIOR TO THE PRINCIPAL MATERIALS OF THE 
BUILDING OR LANDSCAPE, AND ARE SIMILAR IN MATERIALS 
AND COLOR,

C. SCREENED ITEMS ARE OUT OF VIEW FROM 
ADJACENT PROPERTIES AND PUBLIC STREETS, AND A 
TOTALLY OPAQUE SCREEN IS ACHIEVED.

D. ANY GROUND-MOUNTED HVAC OR OTHER 
MECHANICAL OR UTILITY EQUIPMENT SIX (6) FEET TALL OR 
HIGHER MUST BE FENCED AND LANDSCAPED.

E. DUMPSTER ENCLOSURES MUST MEET THE ABOVE 
REQUIREMENTS PLUS BE EIGHT (8) FEET TALL OR THE 
HEIGHT OF THE DUMPSTER, WHICHEVER IS GREATER, AND 
BE BUILT OF MASONRY MATERIAL WITH OPAQUE GATES. 
WHERE PRACTICABLE, SHRUBS OR OTHER PLANTS MUST 
BE PLANTED OUTSIDE THE ENCLOSURE TO VISUALLY 
SOFTEN THE APPEARANCE.

2. ALL OUTDOOR LIGHT FIXTURES SHALL BE LOCATED A 
MINIMUM OF 10 FEET FROM A PROPERTY OR RIGHT-OF-
WAY LINE, AND AT LEAST TWO FEET AWAY FROM ANY 
REQUIRED PERIMETER OR STREETSCAPE BUFFER AND 
TREE SAVE AREA.

3. LAMPS FOR NON-CUTOFF LIGHT FIXTURES SHALL NOT 
EXCEED 100 WATTS.

4. WALL PACK LIGHT FIXTURES MUST BE FULLY SHIELDED, 
TRUE CUTOFF TYPE FIXTURES WITH A CONCEALED 
LAMP/LIGHT SOURCE. THE LIGHTING MUST BE DIRECTED 
DOWNWARD AND THE WATTAGE MUST NOT EXCEED 100 
WATTS.

5. FLOODLIGHTS OR OTHER TYPES OF LIGHTING ARE 
PROHIBITED UNLESS APPROVAL IS GIVEN THROUGH THE 
DEVELOPMENT REVIEW PROCESS AND REFLECTED ON 
THE APPROVED SITE PLAN.

6. AWNINGS AND CANOPIES USED FOR ACCENTS OVER 
DOORS AND WINDOWS SHALL NOT BE INTERNALLY LIT.

7. BEFORE CERTIFICATES OF OCCUPANCY ARE RELEASED, 
THE OWNER/BUILDER MUST SUPPLY THE TOWN WITH A 
FINAL LETTER OF CERTIFICATION FROM THE LIGHTING 
ENGINEER AND/OR LIGHTING MANUFACTURER VERIFYING 
THAT ALL SITE LIGHTING IS INSTALLED ACCORDING TO 
TOWN STANDARDS, THE APPROVED PLANS, AND ANY 
APPLICABLE CONDITIONS. 

8. ARCHITECTURAL CONSTRUCTION PLANS MUST ADHERE 
TO THE APPROVED SITE PLANS. ANY PROPOSED CHANGES 
MUST BE SUBMITED TO THE PLANNING DEPARTMENT FOR 
APPROVAL. 
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1. THE SCREENING OF LOADING DOCKS, ROLL-OUT TRASH 
CONTAINERS, DUMPSTERS, OUTDOOR STORAGE, 
MECHANICAL AND HVAC EQUIPMENT, AND SIMILAR 
FACILITIES ON THE ROOF, GROUND, OR BUILDING SHALL 
MEET THE REQUIREMENTS OF UDO SEC. 8.2.8.
SPECIFICALLY, SCREENING MUST BE DONE SO THATl

A. IT IS INCORPORATED INTO THE OVERALL DESIGN 
THEME OF THE BUILDING AND LANDSCAPE.

B, SCREENING MATERIALS ARE NOT DIFFERENT 
FROM OR INFERIOR TO THE PRINCIPAL MATERIALS OF THE 
BUILDING OR LANDSCAPE, AND ARE SIMILAR IN MATERIALS 
AND COLOR,

C. SCREENED ITEMS ARE OUT OF VIEW FROM 
ADJACENT PROPERTIES AND PUBLIC STREETS, AND A 
TOTALLY OPAQUE SCREEN IS ACHIEVED.

D. ANY GROUND-MOUNTED HVAC OR OTHER 
MECHANICAL OR UTILITY EQUIPMENT SIX (6) FEET TALL OR 
HIGHER MUST BE FENCED AND LANDSCAPED.

E. DUMPSTER ENCLOSURES MUST MEET THE ABOVE 
REQUIREMENTS PLUS BE EIGHT (8) FEET TALL OR THE 
HEIGHT OF THE DUMPSTER, WHICHEVER IS GREATER, AND 
BE BUILT OF MASONRY MATERIAL WITH OPAQUE GATES. 
WHERE PRACTICABLE, SHRUBS OR OTHER PLANTS MUST 
BE PLANTED OUTSIDE THE ENCLOSURE TO VISUALLY 
SOFTEN THE APPEARANCE.

2. ALL OUTDOOR LIGHT FIXTURES SHALL BE LOCATED A 
MINIMUM OF 10 FEET FROM A PROPERTY OR RIGHT-OF-
WAY LINE, AND AT LEAST TWO FEET AWAY FROM ANY 
REQUIRED PERIMETER OR STREETSCAPE BUFFER AND 
TREE SAVE AREA.

3. LAMPS FOR NON-CUTOFF LIGHT FIXTURES SHALL NOT 
EXCEED 100 WATTS.

4. WALL PACK LIGHT FIXTURES MUST BE FULLY SHIELDED, 
TRUE CUTOFF TYPE FIXTURES WITH A CONCEALED 
LAMP/LIGHT SOURCE. THE LIGHTING MUST BE DIRECTED 
DOWNWARD AND THE WATTAGE MUST NOT EXCEED 100 
WATTS.

5. FLOODLIGHTS OR OTHER TYPES OF LIGHTING ARE 
PROHIBITED UNLESS APPROVAL IS GIVEN THROUGH THE 
DEVELOPMENT REVIEW PROCESS AND REFLECTED ON 
THE APPROVED SITE PLAN.

6. AWNINGS AND CANOPIES USED FOR ACCENTS OVER 
DOORS AND WINDOWS SHALL NOT BE INTERNALLY LIT.

7. BEFORE CERTIFICATES OF OCCUPANCY ARE RELEASED, 
THE OWNER/BUILDER MUST SUPPLY THE TOWN WITH A 
FINAL LETTER OF CERTIFICATION FROM THE LIGHTING 
ENGINEER AND/OR LIGHTING MANUFACTURER VERIFYING 
THAT ALL SITE LIGHTING IS INSTALLED ACCORDING TO 
TOWN STANDARDS, THE APPROVED PLANS, AND ANY 
APPLICABLE CONDITIONS. 

8. ARCHITECTURAL CONSTRUCTION PLANS MUST ADHERE 
TO THE APPROVED SITE PLANS. ANY PROPOSED CHANGES 
MUST BE SUBMITED TO THE PLANNING DEPARTMENT FOR 
APPROVAL. 
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1. THE SCREENING OF LOADING DOCKS, ROLL-OUT TRASH 
CONTAINERS, DUMPSTERS, OUTDOOR STORAGE, 
MECHANICAL AND HVAC EQUIPMENT, AND SIMILAR 
FACILITIES ON THE ROOF, GROUND, OR BUILDING SHALL 
MEET THE REQUIREMENTS OF UDO SEC. 8.2.8.
SPECIFICALLY, SCREENING MUST BE DONE SO THATl

A. IT IS INCORPORATED INTO THE OVERALL DESIGN 
THEME OF THE BUILDING AND LANDSCAPE.

B, SCREENING MATERIALS ARE NOT DIFFERENT 
FROM OR INFERIOR TO THE PRINCIPAL MATERIALS OF THE 
BUILDING OR LANDSCAPE, AND ARE SIMILAR IN MATERIALS 
AND COLOR,

C. SCREENED ITEMS ARE OUT OF VIEW FROM 
ADJACENT PROPERTIES AND PUBLIC STREETS, AND A 
TOTALLY OPAQUE SCREEN IS ACHIEVED.

D. ANY GROUND-MOUNTED HVAC OR OTHER 
MECHANICAL OR UTILITY EQUIPMENT SIX (6) FEET TALL OR 
HIGHER MUST BE FENCED AND LANDSCAPED.

E. DUMPSTER ENCLOSURES MUST MEET THE ABOVE 
REQUIREMENTS PLUS BE EIGHT (8) FEET TALL OR THE 
HEIGHT OF THE DUMPSTER, WHICHEVER IS GREATER, AND 
BE BUILT OF MASONRY MATERIAL WITH OPAQUE GATES. 
WHERE PRACTICABLE, SHRUBS OR OTHER PLANTS MUST 
BE PLANTED OUTSIDE THE ENCLOSURE TO VISUALLY 
SOFTEN THE APPEARANCE.

2. ALL OUTDOOR LIGHT FIXTURES SHALL BE LOCATED A 
MINIMUM OF 10 FEET FROM A PROPERTY OR RIGHT-OF-
WAY LINE, AND AT LEAST TWO FEET AWAY FROM ANY 
REQUIRED PERIMETER OR STREETSCAPE BUFFER AND 
TREE SAVE AREA.

3. LAMPS FOR NON-CUTOFF LIGHT FIXTURES SHALL NOT 
EXCEED 100 WATTS.

4. WALL PACK LIGHT FIXTURES MUST BE FULLY SHIELDED, 
TRUE CUTOFF TYPE FIXTURES WITH A CONCEALED 
LAMP/LIGHT SOURCE. THE LIGHTING MUST BE DIRECTED 
DOWNWARD AND THE WATTAGE MUST NOT EXCEED 100 
WATTS.

5. FLOODLIGHTS OR OTHER TYPES OF LIGHTING ARE 
PROHIBITED UNLESS APPROVAL IS GIVEN THROUGH THE 
DEVELOPMENT REVIEW PROCESS AND REFLECTED ON 
THE APPROVED SITE PLAN.

6. AWNINGS AND CANOPIES USED FOR ACCENTS OVER 
DOORS AND WINDOWS SHALL NOT BE INTERNALLY LIT.

7. BEFORE CERTIFICATES OF OCCUPANCY ARE RELEASED, 
THE OWNER/BUILDER MUST SUPPLY THE TOWN WITH A 
FINAL LETTER OF CERTIFICATION FROM THE LIGHTING 
ENGINEER AND/OR LIGHTING MANUFACTURER VERIFYING 
THAT ALL SITE LIGHTING IS INSTALLED ACCORDING TO 
TOWN STANDARDS, THE APPROVED PLANS, AND ANY 
APPLICABLE CONDITIONS. 

8. ARCHITECTURAL CONSTRUCTION PLANS MUST ADHERE 
TO THE APPROVED SITE PLANS. ANY PROPOSED CHANGES 
MUST BE SUBMITED TO THE PLANNING DEPARTMENT FOR 
APPROVAL. 
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EXTERIOR MATERIALS SCHEDULE
SPECIFICATION

REF. MATERIAL MANUFACTURER (BASIS OF DESIGN)

033000.A05 PRE-CAST CONCRETE

042000.A01B CEMENTITIOUS SIDING HARDIPANEL HZ10 SMOOTH BOARD AND BATTEN, RICH
EXPRESSO

042000.H07 GROUND FACE BLOCK JOHNSON CONCRETE PRODUCTS JCL-3063 SHORELINE SAND

074646.A00 STANDING SEAM METAL
ROOF

BERRIDGE HIGH SEAM TEE PANEL, DARK BRONZE

084113.A01 ALUMINUM STOREFRONT KAWNEER - ANODIZED ALUMINUM FINISH

088000 GLAZING GUARDIAN GLASS; SUNGUARD; CLEAR, INSULATING, LOW-E
COATED

107316.B01 ALUMINUM CANOPIES MAPES INDUSTRIES, INC. - ANODIZED ALUMINUM FINISH

323119.A00 DECORATIVE METAL
FENCES & GATES

GENERAL PROJECT NOTES

1 Town of Apex Major Site Plan Submittal #1 12/1/20

2 Town of Apex Major Site Plan Submittal #2 02/12/21

3 Town of Apex Major Site Plan Submittal #3 03/5/21

03/5/21

0' 4' 8' 16' 32'

- Page 335 -



FIRST LEVEL
100'-0"

102'-0"

074646.A00

042000.H07

FIRST LEVEL - PB
102'-0"

FIRST LEVEL
100'-0"

102'-0"102'-0"

074113.16.A00

042000.H07

FIRST LEVEL - PB
102'-0"

102'-0"

074646.A00

042000.H07

FIRST LEVEL
100'-0"

102'-0"

074646.A00

042000.H07

FIRST LEVEL - PB
102'-0"

FIRST LEVEL
100'-0"

102'-0"

BLEACHER LANDING
88'-3"

074646.A00

042000.H07

FIRST LEVEL - PB
102'-0"

FIRST LEVEL
100'-0"

084113.A01

102'-0"102'-0"
084113.A01

084113.A01

BLEACHER LANDING
88'-3"

FIELD LEVEL
83'-0"

TOP CMU - PB
110'-8"

042000.H07

074646.A00

033000.A05

FIRST LEVEL - PB
102'-0"

1. THE SCREENING OF LOADING DOCKS, ROLL-OUT TRASH 
CONTAINERS, DUMPSTERS, OUTDOOR STORAGE, 
MECHANICAL AND HVAC EQUIPMENT, AND SIMILAR 
FACILITIES ON THE ROOF, GROUND, OR BUILDING SHALL 
MEET THE REQUIREMENTS OF UDO SEC. 8.2.8.
SPECIFICALLY, SCREENING MUST BE DONE SO THATl

A. IT IS INCORPORATED INTO THE OVERALL DESIGN 
THEME OF THE BUILDING AND LANDSCAPE.

B, SCREENING MATERIALS ARE NOT DIFFERENT 
FROM OR INFERIOR TO THE PRINCIPAL MATERIALS OF THE 
BUILDING OR LANDSCAPE, AND ARE SIMILAR IN MATERIALS 
AND COLOR,

C. SCREENED ITEMS ARE OUT OF VIEW FROM 
ADJACENT PROPERTIES AND PUBLIC STREETS, AND A 
TOTALLY OPAQUE SCREEN IS ACHIEVED.

D. ANY GROUND-MOUNTED HVAC OR OTHER 
MECHANICAL OR UTILITY EQUIPMENT SIX (6) FEET TALL OR 
HIGHER MUST BE FENCED AND LANDSCAPED.

E. DUMPSTER ENCLOSURES MUST MEET THE ABOVE 
REQUIREMENTS PLUS BE EIGHT (8) FEET TALL OR THE 
HEIGHT OF THE DUMPSTER, WHICHEVER IS GREATER, AND 
BE BUILT OF MASONRY MATERIAL WITH OPAQUE GATES. 
WHERE PRACTICABLE, SHRUBS OR OTHER PLANTS MUST 
BE PLANTED OUTSIDE THE ENCLOSURE TO VISUALLY 
SOFTEN THE APPEARANCE.

2. ALL OUTDOOR LIGHT FIXTURES SHALL BE LOCATED A 
MINIMUM OF 10 FEET FROM A PROPERTY OR RIGHT-OF-
WAY LINE, AND AT LEAST TWO FEET AWAY FROM ANY 
REQUIRED PERIMETER OR STREETSCAPE BUFFER AND 
TREE SAVE AREA.

3. LAMPS FOR NON-CUTOFF LIGHT FIXTURES SHALL NOT 
EXCEED 100 WATTS.

4. WALL PACK LIGHT FIXTURES MUST BE FULLY SHIELDED, 
TRUE CUTOFF TYPE FIXTURES WITH A CONCEALED 
LAMP/LIGHT SOURCE. THE LIGHTING MUST BE DIRECTED 
DOWNWARD AND THE WATTAGE MUST NOT EXCEED 100 
WATTS.

5. FLOODLIGHTS OR OTHER TYPES OF LIGHTING ARE 
PROHIBITED UNLESS APPROVAL IS GIVEN THROUGH THE 
DEVELOPMENT REVIEW PROCESS AND REFLECTED ON 
THE APPROVED SITE PLAN.

6. AWNINGS AND CANOPIES USED FOR ACCENTS OVER 
DOORS AND WINDOWS SHALL NOT BE INTERNALLY LIT.

7. BEFORE CERTIFICATES OF OCCUPANCY ARE RELEASED, 
THE OWNER/BUILDER MUST SUPPLY THE TOWN WITH A 
FINAL LETTER OF CERTIFICATION FROM THE LIGHTING 
ENGINEER AND/OR LIGHTING MANUFACTURER VERIFYING 
THAT ALL SITE LIGHTING IS INSTALLED ACCORDING TO 
TOWN STANDARDS, THE APPROVED PLANS, AND ANY 
APPLICABLE CONDITIONS. 

8. ARCHITECTURAL CONSTRUCTION PLANS MUST ADHERE 
TO THE APPROVED SITE PLANS. ANY PROPOSED CHANGES 
MUST BE SUBMITED TO THE PLANNING DEPARTMENT FOR 
APPROVAL. 
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1. THE SCREENING OF LOADING DOCKS, ROLL-OUT TRASH 
CONTAINERS, DUMPSTERS, OUTDOOR STORAGE, 
MECHANICAL AND HVAC EQUIPMENT, AND SIMILAR 
FACILITIES ON THE ROOF, GROUND, OR BUILDING SHALL 
MEET THE REQUIREMENTS OF UDO SEC. 8.2.8.
SPECIFICALLY, SCREENING MUST BE DONE SO THATl

A. IT IS INCORPORATED INTO THE OVERALL DESIGN 
THEME OF THE BUILDING AND LANDSCAPE.

B, SCREENING MATERIALS ARE NOT DIFFERENT 
FROM OR INFERIOR TO THE PRINCIPAL MATERIALS OF THE 
BUILDING OR LANDSCAPE, AND ARE SIMILAR IN MATERIALS 
AND COLOR,

C. SCREENED ITEMS ARE OUT OF VIEW FROM 
ADJACENT PROPERTIES AND PUBLIC STREETS, AND A 
TOTALLY OPAQUE SCREEN IS ACHIEVED.

D. ANY GROUND-MOUNTED HVAC OR OTHER 
MECHANICAL OR UTILITY EQUIPMENT SIX (6) FEET TALL OR 
HIGHER MUST BE FENCED AND LANDSCAPED.

E. DUMPSTER ENCLOSURES MUST MEET THE ABOVE 
REQUIREMENTS PLUS BE EIGHT (8) FEET TALL OR THE 
HEIGHT OF THE DUMPSTER, WHICHEVER IS GREATER, AND 
BE BUILT OF MASONRY MATERIAL WITH OPAQUE GATES. 
WHERE PRACTICABLE, SHRUBS OR OTHER PLANTS MUST 
BE PLANTED OUTSIDE THE ENCLOSURE TO VISUALLY 
SOFTEN THE APPEARANCE.

2. ALL OUTDOOR LIGHT FIXTURES SHALL BE LOCATED A 
MINIMUM OF 10 FEET FROM A PROPERTY OR RIGHT-OF-
WAY LINE, AND AT LEAST TWO FEET AWAY FROM ANY 
REQUIRED PERIMETER OR STREETSCAPE BUFFER AND 
TREE SAVE AREA.

3. LAMPS FOR NON-CUTOFF LIGHT FIXTURES SHALL NOT 
EXCEED 100 WATTS.

4. WALL PACK LIGHT FIXTURES MUST BE FULLY SHIELDED, 
TRUE CUTOFF TYPE FIXTURES WITH A CONCEALED 
LAMP/LIGHT SOURCE. THE LIGHTING MUST BE DIRECTED 
DOWNWARD AND THE WATTAGE MUST NOT EXCEED 100 
WATTS.

5. FLOODLIGHTS OR OTHER TYPES OF LIGHTING ARE 
PROHIBITED UNLESS APPROVAL IS GIVEN THROUGH THE 
DEVELOPMENT REVIEW PROCESS AND REFLECTED ON 
THE APPROVED SITE PLAN.

6. AWNINGS AND CANOPIES USED FOR ACCENTS OVER 
DOORS AND WINDOWS SHALL NOT BE INTERNALLY LIT.

7. BEFORE CERTIFICATES OF OCCUPANCY ARE RELEASED, 
THE OWNER/BUILDER MUST SUPPLY THE TOWN WITH A 
FINAL LETTER OF CERTIFICATION FROM THE LIGHTING 
ENGINEER AND/OR LIGHTING MANUFACTURER VERIFYING 
THAT ALL SITE LIGHTING IS INSTALLED ACCORDING TO 
TOWN STANDARDS, THE APPROVED PLANS, AND ANY 
APPLICABLE CONDITIONS. 

8. ARCHITECTURAL CONSTRUCTION PLANS MUST ADHERE 
TO THE APPROVED SITE PLANS. ANY PROPOSED CHANGES 
MUST BE SUBMITED TO THE PLANNING DEPARTMENT FOR 
APPROVAL. 
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1. THE SCREENING OF LOADING DOCKS, ROLL-OUT TRASH 
CONTAINERS, DUMPSTERS, OUTDOOR STORAGE, 
MECHANICAL AND HVAC EQUIPMENT, AND SIMILAR 
FACILITIES ON THE ROOF, GROUND, OR BUILDING SHALL 
MEET THE REQUIREMENTS OF UDO SEC. 8.2.8.
SPECIFICALLY, SCREENING MUST BE DONE SO THATl

A. IT IS INCORPORATED INTO THE OVERALL DESIGN 
THEME OF THE BUILDING AND LANDSCAPE.

B, SCREENING MATERIALS ARE NOT DIFFERENT 
FROM OR INFERIOR TO THE PRINCIPAL MATERIALS OF THE 
BUILDING OR LANDSCAPE, AND ARE SIMILAR IN MATERIALS 
AND COLOR,

C. SCREENED ITEMS ARE OUT OF VIEW FROM 
ADJACENT PROPERTIES AND PUBLIC STREETS, AND A 
TOTALLY OPAQUE SCREEN IS ACHIEVED.

D. ANY GROUND-MOUNTED HVAC OR OTHER 
MECHANICAL OR UTILITY EQUIPMENT SIX (6) FEET TALL OR 
HIGHER MUST BE FENCED AND LANDSCAPED.

E. DUMPSTER ENCLOSURES MUST MEET THE ABOVE 
REQUIREMENTS PLUS BE EIGHT (8) FEET TALL OR THE 
HEIGHT OF THE DUMPSTER, WHICHEVER IS GREATER, AND 
BE BUILT OF MASONRY MATERIAL WITH OPAQUE GATES. 
WHERE PRACTICABLE, SHRUBS OR OTHER PLANTS MUST 
BE PLANTED OUTSIDE THE ENCLOSURE TO VISUALLY 
SOFTEN THE APPEARANCE.

2. ALL OUTDOOR LIGHT FIXTURES SHALL BE LOCATED A 
MINIMUM OF 10 FEET FROM A PROPERTY OR RIGHT-OF-
WAY LINE, AND AT LEAST TWO FEET AWAY FROM ANY 
REQUIRED PERIMETER OR STREETSCAPE BUFFER AND 
TREE SAVE AREA.

3. LAMPS FOR NON-CUTOFF LIGHT FIXTURES SHALL NOT 
EXCEED 100 WATTS.

4. WALL PACK LIGHT FIXTURES MUST BE FULLY SHIELDED, 
TRUE CUTOFF TYPE FIXTURES WITH A CONCEALED 
LAMP/LIGHT SOURCE. THE LIGHTING MUST BE DIRECTED 
DOWNWARD AND THE WATTAGE MUST NOT EXCEED 100 
WATTS.

5. FLOODLIGHTS OR OTHER TYPES OF LIGHTING ARE 
PROHIBITED UNLESS APPROVAL IS GIVEN THROUGH THE 
DEVELOPMENT REVIEW PROCESS AND REFLECTED ON 
THE APPROVED SITE PLAN.

6. AWNINGS AND CANOPIES USED FOR ACCENTS OVER 
DOORS AND WINDOWS SHALL NOT BE INTERNALLY LIT.

7. BEFORE CERTIFICATES OF OCCUPANCY ARE RELEASED, 
THE OWNER/BUILDER MUST SUPPLY THE TOWN WITH A 
FINAL LETTER OF CERTIFICATION FROM THE LIGHTING 
ENGINEER AND/OR LIGHTING MANUFACTURER VERIFYING 
THAT ALL SITE LIGHTING IS INSTALLED ACCORDING TO 
TOWN STANDARDS, THE APPROVED PLANS, AND ANY 
APPLICABLE CONDITIONS. 

8. ARCHITECTURAL CONSTRUCTION PLANS MUST ADHERE 
TO THE APPROVED SITE PLANS. ANY PROPOSED CHANGES 
MUST BE SUBMITED TO THE PLANNING DEPARTMENT FOR 
APPROVAL. 
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Executive Summary 

H-12, also known as Felton Grove, is a proposed high school in Apex, Wake County, North Carolina.  The school is 

anticipated to be constructed by the start of the fall semester in 2024 and is located at 8550 Stephenson Road.  The 

school is anticipated to open with a full freshman and sophomore class and will not be at full capacity until the fall of 

2026.  The school is designed for a capacity of 2,350 students. 

Access to the school is anticipated to be provided by extending two existing private roadways, Derry Down Lane and 

Thriftwood Drive.  Both facilities terminate to the east of the site and provide local access to a residential area and 

have existing full-movement access onto Stephenson Road. 

An alternate access scenario is included in this study which assumes that Reunion Creek Parkway is extended from 

its current terminus west of the site and connected to Thriftwood Drive.  This would provide a continuous east/west 

connection between E. Williams Street and Stephenson Road.  This would improve traffic dispersion and reduce the 

volume of traffic on Stephenson Road; particularly at the intersection of Stephenson Road at Sunset Lake Road.  The 

extension of Reunion Creek Parkway is shown on the Town of Apex Thoroughfare and Collector Street Plan Map as 

a future major collector.  This connection is currently not funded by either the Town of Apex or the Wake County 

Public School System.  Accordingly, this is not anticipated to be completed by the time the school is operating with at 

full capacity. 

This report evaluates the feasibility of the adjacent transportation system to accommodate the traffic demands 

associated with the new school for the Build year of 2026 (i.e. full capacity).  Trip generation, trip distribution, and 

traffic analysis for the following AM and PM peak hours scenarios are included in this study: 

• 2020 Existing; 

• 2026 No-Build 

• 2026 Build; 

• 2026 Build with Improvements; 

• 2026 Build with Reunion Creek Parkway Extension; 

• 2026 Build with Improvements and Reunion Creek Parkway Extension. 

Capacity analyses for the AM and PM (i.e. school PM peak) peak hours in each applicable scenario were performed 

for the following existing intersections: 

• E. Williams Street at Reunion Creek Parkway; 

• E. Williams Street / N. Main Street at Sunset Lake Road / Old Smithfield Road; 

• Sunset Lake Road at Stephenson Road; 

• Stephenson Road at Thriftwood Drive / Tear Drop Circle; 

• Stephenson Road at Derry Down Lane / Cockle Burr Drive; and 

• Stephenson Road at Smith Road. 

Capacity analyses for the AM and PM (i.e. school PM peak) peak hours in each applicable scenario were performed 

for the following proposed access points to public roads: 

• Thriftwood Drive at Staff / Bus Driveway; 
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• Thriftwood Drive / Reunion Creek Parkway Extension at Connector Road 

Results of the analysis indicate that the proposed school is projected to have impacts on the surrounding roadway 

network and intersections.  Accordingly, recommendations for improvement are provided. 

RECOMMENDATIONS 

Per North Carolina General Stature 136-18(29a), School systems such as WCPSS can be reimbursed for the total 

cost of any public roadway improvements required by NCDOT.  As such, the final determination of improvements 

attributed to the construction of H-12 High School is to be determined by appropriate personnel within NCDOT.  To 

this end, and to mitigate the impact of traffic generated by the proposed school has on the surrounding roadway 

network, specific improvements are recommended where as others are recommended for consideration by 

appropriate personnel within NCDOT. 

Internal Site Layout 

• On-site pick-up and drop-off queue should be provided for a minimum of 2,350 feet of full-width storage space to 

accommodate queuing vehicles.  This will provide more than 30 percent greater than the “high demand length” 

requirement set by the MSTA School Traffic Calculator. 

• It is recommended that parent drop-off and pick-up traffic should enter and exit the site using Derry Down Lane.  

On-site, Derry Down Lane provides approximately 2,700 linear feet of queuing for parent traffic.  Of this, 

approximately 400 linear feet can be used to double-lane queue parent traffic.  This brings the total on-site 

parent queue to approximately 3,100 feet.  This exceeds the high-demand length as required by the MSTA 

School Traffic Calculator by approximately 1,300 feet or 72 percent. 

• Develop and enact a Transportation Management Plan (TMP) outlining policies and procedures for students, 

parents, and staff to manage traffic on-site. 

It should be noted that both Derry Down Lane and Thriftwood Drive are not currently maintained by either the Town of 

Apex or NCDOT.  The nearest existing public facility to the site is Stephenson Road, which is approximately 1,500 

feet along Derry Down Lane from the H-12 property line and 1,000 feet along Thriftwood Drive from the H-12 property 

line. 

E. Williams Street at Reunion Creek Parkway 

Without Reunion Creek Parkway Extension 

• There are no recommended improvements at this intersection 

With Reunion Creek Parkway Extension 

• Construct an exclusive northbound right-turn lane with 225 feet of full-width storage and appropriate taper 

• Construct an exclusive westbound left-turn lane with 325 feet of full-width storage and appropriate taper 

• Construct an exclusive westbound right-turn lane with 450 feet of full-width storage and appropriate taper 

• Extend striping for the existing southbound left-turn lane as far back as possible to Straywhile Avenue 

• Consider: the installation of a traffic signal 
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E. Williams Street / N. Main Street at Sunset Lake Road / Old Smithfield Road 

Without Reunion Creek Parkway Extension 

• Consider: construct an exclusive northbound right-turn lane with 500 feet of full-width storage and appropriate 
taper. 

• Consider: construct an exclusive westbound right-turn lane with 450 feet of full-width storage and appropriate 
taper. 

• Consider: The above recommendations will require modification of the traffic signal at this intersection. 

With Reunion Creek Parkway Extension 

• Consider: construct an exclusive northbound right-turn lane with 225 feet of full-width storage and appropriate 
taper. 

• Consider: construct an exclusive westbound right-turn lane with 350 feet of full-width storage and appropriate 
taper. 

• Consider: The above recommendations will require modification of the traffic signal at this intersection. 

Sunset Lake Road at Stephenson Road 

Without Reunion Creek Parkway Extension 

• Consider: construct a second exclusive eastbound left-turn with maximum available length of full-width storage 
and appropriate taper (maximum queue length = 1,150 feet). 
− The above recommendation to consider will require a second northbound receiving lane on Stephenson 

Road with a minimum of 600 feet of full with storage and appropriate taper to merge traffic into one 
northbound thru lane on Stephenson Road. 

− The above recommendation will require the existing eastbound left-turn lane be extended from it’s current 
storage of 150 feet. 

• Consider: extend the exclusive westbound right-turn lane to 625 feet of full-width storage and appropriate taper. 
• Consider: extend the exclusive southbound left-turn lane to 525 feet of full-width storage and appropriate taper. 
• Consider: The above recommendations will require modification of the traffic signal at this intersection. 

With Reunion Creek Parkway Extension 

• Consider: construct a second exclusive eastbound left-turn with 475 feet of full-width storage and appropriate 
taper. 
− The above recommendation to consider will require a second northbound receiving lane on Stephenson 

Road with a minimum of 600 feet of full with storage and appropriate taper to merge traffic into one 
northbound thru lane on Stephenson Road. 

− The above recommendation will require the existing eastbound left-turn lane be extended from it’s current 
storage of 150 feet to 475 feet of full-width storage and appropriate taper. 

• Consider: extend the exclusive westbound right-turn lane to 525 feet of full-width storage and appropriate taper. 
• Consider: extend the exclusive southbound left-turn lane to 525 feet of full-width storage and appropriate taper. 
• Consider: The above recommendations will require modification of the traffic signal at this intersection. 
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Stephenson Road at Thriftwood Drive / Tear Drop Circle 

Without Reunion Creek Parkway Extension 

• Construct an exclusive northbound left-turn lane with 500 feet of full-width storage and appropriate taper 

• Construct a shared eastbound left-through lane with 250 feet of full-width storage and appropriate taper 

• Construct an exclusive southbound right-turn lane with 100 feet of full-width storage and appropriate taper 

With Reunion Creek Parkway Extension 

• Construct an exclusive northbound left-turn lane with 425 feet of full-width storage and appropriate taper 

• Construct a shared eastbound left-through lane with 125 feet of full-width storage and appropriate taper 

Stephenson Road at Derry Down Lane / Cockle Burr Drive 

Without Reunion Creek Parkway Extension 

• Construct an exclusive northbound left-turn lane with 100 feet of full-width storage and appropriate taper 

• Construct a shared eastbound left-through lane with 100 feet of full-width storage and appropriate taper 

With Reunion Creek Parkway Extension 

• Construct an exclusive northbound left-turn lane with 100 feet of full-width storage and appropriate taper 

• Construct a shared eastbound left-through lane with 100 feet of full-width storage and appropriate taper 

Stephenson Road at Smith Road 

Without Reunion Creek Parkway Extension 

• There are no recommended improvements at this intersection 

With Reunion Creek Parkway Extension 

• There are no recommended improvements at this intersection 

Thriftwood Drive at Staff / Bus Driveway 

Without Reunion Creek Parkway Extension 

• Construct an unsignalized intersection with the stop-controlled intersection being the southbound Staff/Buses 

Driveway approach 

With Reunion Creek Parkway Extension 

• Construct an unsignalized intersection with the stop-controlled approach being the southbound Staff/Buses 

Driveway approach 

• Construct an exclusive eastbound left-turn lane with 500 feet of full-width storage and appropriate taper 

• Construct an exclusive westbound right-turn lane with 275 feet of full-width storage and appropriate taper 

• Construct an exclusive southbound left-turn lane with maximum available full-width storage and appropriate taper 
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Thriftwood Drive / Reunion Creek Parkway Extension at Connector Road 

Without Reunion Creek Parkway Extension 

• Provide signage and striping as necessary to inform drivers of the road termination ahead. 

With Reunion Creek Parkway Extension 

• Construct an unsignalized intersection with the stop-controlled approach being the southbound Connector Road 

approach 

The recommended improvements are shown in Figures ES-1 and ES-2. 

- Page 368 -



H-12 (FELTON GROVE) HIGH SCHOOL TRAFFIC IMPACT ANALYSIS 

Executive Summary 

November 30, 2020 

vi 
 

Table ES-1: Level of Service Summary 

AM PM AM PM AM PM AM PM AM PM AM PM
Overall # (4.1) # (3.3) # (6.8) # (4.4) # (35.2) # (17.3) # (35.2) # (17.3) # (8.4) # (##) D (40.0) C (29.1)

EB E (38.0) D (31.1) F (60.5) E (47.2) F (##) F (197.4) F (##) F (197.4) F (##) F (##) F (77.2) D (45.8)
WB E (40.6) D (26.4) F (76.5) E (41.8) F (##) F (268.8) F (##) F (268.8) F (##) F (##) F (85.5) D (48.7)
NB # (0.1) # (0.3) # (0.1) # (0.3) # (0.2) # (0.2) # (0.2) # (0.2) # (0.1) # (0.2) C (27.9) C (27.4)
SB # (0.6) # (0.7) # (0.6) # (0.7) # (0.3) # (0.8) # (0.3) # (0.8) # (20.4) # (0.8) D (39.9) B (16.2)

Overall D (45.6) C (32.2) F (80.8) D (35.9) F (##) F (133.8) F (187.7) E (61.0) F (260.3) E (67.7) F (122.9) E (66.4)
EB C (32.4) D (55.0) C (29.9) E (56.1) F (296.4) D (49.3) F (##) F (105.3) F (209.7) E (74.8) F (189.2) F (106.7)
WB E (56.2) C (29.2) F (87.6) C (25.5) F (##) F (163.8) D (54.3) C (34.4) C (31.1) E (71.7) D (47.1) D (49.0)
NB D (42.4) C (29.2) E (75.4) D (38.2) F (##) F (125.2) F (178.6) E (77.8) F (##) E (58.4) F (130.9) E (64.8)
SB D (37.1) C (23.9) F (88.7) C (30.1) F (##) F (131.7) F (248.7) E (75.9) F (##) E (65.4) F (137.4) E (62.4)

Overall # (5.0) # (10.0) B (14.3) B (16.3) F (263.9) E (79.9) F (115.2) F (84.0) F (131.9) D (35.2) D (48.0) C (31.9)
EB # (4.3) # (1.0) A (5.9) A (3.8) F (##) A (4.3) F (132.7) A (4.0) F (167.4) B (11.1) D (38.1) C (21.4)
WB # (0.0) # (0.0) B (10.3) B (11.2) F (212.1) F (84.8) F (114.8) E (76.1) F (115.7) B (18.5) E (57.2) C (33.6)
NB - (-) - (-) - (-) - (-) - (-) - (-) - (-) - (-) - (-) - (-) - (-) - (-)
SB E (38.9) E (44.3) D (50.4) D (48.9) D (54.8) F (116.2) E (57.2) F (127.0) D (54.1) E (71.1) E (56.0) D (41.3)

Overall # (1.1) # (1.0) # (1.0) # (0.8) # (198.3) # (498.5) # (198.3) # (338.2) # (8.4) # (68.2) # (8.4) # (15.3)
EB B (12.3) B (11.8) C (15.4) C (15.0) F (##) F (##) F (##) F (##) F (##) F (179.5) F (##) E (37.4)
WB B (12.4) B (11.2) C (15.3) B (13.7) F (##) F (##) F (##) F (##) F (##) F (112.5) F (##) F (112.5)
NB # (0.1) # (0.2) # (0.1) # (0.1) # (260.4) # (1.2) # (260.4) # (1.2) # (11.1) # (1.2) # (11.1) # (1.2)
SB # (0.3) # (0.1) # (0.2) # (0.1) # (0.1) # (0.1) # (0.1) # (0.1) # (0.1) # (0.1) # (0.1) # (0.1)

Overall # (1.1) # (0.9) # (1.0) # (0.7) # (95.2) # (5.2) # (13.0) # (4.5) # (35.5) # (3.6) # (11.3) # (3.4)
EB B (13.2) B (11.9) C (17.3) B (14.9) F (##) C (19.0) E (37.7) C (15.2) F (245.7) C (18.9) F (62.0) C (16.5)
WB B (12.6) B (11.4) C (15.6) B (14.0) F (199.1) D (31.5) F (149.4) D (30.4) F (96.6) D (26.6) F (74.1) D (25.7)
NB # (0.1) # (0.2) # (0.1) # (0.1) # (3.9) # (3.1) # (3.9) # (3.1) # (3.9) # (3.1) # (3.9) # (3.1)
SB # (0.3) # (0.1) # (0.2) # (0.1) # (0.1) # (0.1) # (0.1) # (0.1) # (0.1) # (0.1) # (0.1) # (0.1)

Overall # (4.0) # (7.4) # (6.0) # (9.8) # (10.1) # (10.2) # (10.1) # (10.2) # (10.1) # (10.2) # (10.1) # (10.2)
EB # (7.6) # (6.5) # (7.1) # (5.6) # (7.2) # (5.7) # (7.2) # (5.7) # (7.2) # (5.7) # (7.2) # (5.7)
WB # (0.0) # (0.0) # (0.0) # (0.0) # (0.0) # (0.0) # (0.0) # (0.0) # (0.0) # (0.0) # (0.0) # (0.0)
NB - (-) - (-) - (-) - (-) - (-) - (-) - (-) - (-) - (-) - (-) - (-) - (-)
SB B (12.4) B (11.6) C (18.7) C (16.9) D (28.3) C (18.7) D (28.3) C (18.7) D (28.3) C (18.8) D (28.3) C (18.8)

Overall # (0.8) # (179.7) # (0.8) # (179.7) # (72.5) # (161.1) # (37.6) # (13.7)
EB # (0.0) # (0.0) # (0.0) # (0.0) # (16.4) # (0.0) # (91.3) # (0.0)
WB # (0.0) # (0.0) # (0.0) # (0.0) # (0.0) # (0.0) # (0.0) # (0.0)
NB - (-) - (-) - (-) - (-) - (-) - (-) - (-) - (-)
SB C (19.9) F (189.6) C (19.9) F (189.6) F (##) F (169.9) F (##) B (14.5)

Overall # (2.3) # (2.4) # (2.3) # (2.4)
EB # (0.0) # (0.0) # (0.0) # (0.0)
WB # (0.0) # (0.0) # (0.0) # (0.0)
NB - (-) - (-) - (-) - (-)
SB A (9.3) C (17.6) A (9.3) C (17.6)

Overall # (9.2) # (8.3) # (9.2) # (8.3) # (83.3) # (10.1) # (69.4) # (9.6)
EB - (-) - (-) - (-) - (-) - (-) - (-) - (-) - (-)
WB B (10.4) A (9.1) B (10.4) A (9.1) F (158.7) B (12.8) F (130.9) B (11.7)
NB # (0.0) # (0.0) # (0.0) # (0.0) # (0.0) # (0.0) # (0.0) # (0.0)
SB # (8.0) # (7.5) # (8.0) # (7.5) # (8.0) # (7.5) # (8.0) # (7.5)

Overall # (7.6) # (5.1) # (7.6) # (5.1) # (3.1) # (2.7) # (3.1) # (2.7)
EB # (0.0) # (0.0) # (0.0) # (0.0) # (0.0) # (0.0) # (0.0) # (0.0)
WB # (0.0) # (0.0) # (0.0) # (0.0) # (0.0) # (0.0) # (0.0) # (0.0)
NB C (15.3) B (10.2) C (15.3) B (10.2) B (11.0) A (9.4) B (11.0) A (9.4)
SB - (-) - (-) - (-) - (-) - (-) - (-) - (-) - (-)

X (X) LOS (Delay)
Unsignalized Intersection
Signalized Intersection

# No level of serv ice prov ided
## Delay exceeds 300 seconds
- (-) No movement

2026

Intersection
Existing

Build Improved w/ 
Reunion Creek

Build w/ Reunion CreekNo-Build Build Build Improved

Legend:

Thriftwood Dr/Reunion 
Creek Extension & 

Connector Rd

Connector Rd & Parent 
Dwy

Derry Down Ln/Student 
Dwy & Connector Rd

LOS/Delay 2020

E Williams St/N Main St & 
Sunset Lake Rd/Old 

Smithfield Rd

Sunset Lake Rd & 
Stephenson Rd

E Williams St & Reunion 
Creek Pkwy

Stephenson Rd & 
Thriftwood Dr/Tear Drop 

Cir

Stephenson Rd & Derry 
Down Ln/Cockle Burr Dr

Stephenson Rd & Smith Rd

Thriftwood Dr & Staff/Buses 
Dwy

2026
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Figure ES-1: Recommended Improvements without Reunion Creek Parkway Extension 
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Figure ES-2: Recommended Improvements with Reunion Creek Parkway Extension 
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1.0 INTRODUCTION 

H-12, also known as Felton Grove, is a proposed high school in Apex, Wake County, North Carolina.  The school is 

anticipated to be constructed by the start of the fall semester in 2024 and is located at 8550 Stephenson Road.  The 

school is anticipated to open with a full freshman and sophomore class and will not be at full capacity until the fall of 

2026.  The school is designed for a capacity of 2,350 students. 

The Town of Apex and North Carolina Department of Transportation (NCDOT) were contacted to obtain background 

information and to establish the elements to be covered in this traffic impact analysis (TIA).  A copy of the scoping 

forms and approvals can be found in the appendix. 

Access to the school is anticipated to be provided by extending two existing private roadways, Derry Down Lane and 

Thriftwood Drive.  Both facilities terminate to the east of the site and provide local access to a residential area and 

have existing full-movement access onto Stephenson Road. 

An alternate access scenario is included in this study.  Where Reunion Creek Parkway is extended from its current 

terminus west of the site and connected to Thriftwood Drive.  This would provide a continuous east/west connection 

between E. Williams Street and Stephenson Road.  This would improve traffic dispersion and reduce the volume of 

traffic on Stephenson Road; particularly at the intersection of Stephenson Road at Sunset Lake Road.  The extension 

of Reunion Creek Parkway is shown on the Town of Apex Thoroughfare and Collector Street Plan Map as a future 

major collector.  This connection is currently not funded by either the Town of Apex or the Wake County Public 

School System.  Accordingly, this is not anticipated to be completed by the time the school is operating at full 

capacity. 

Figure 1 shows the existing site and study area.  Figure 2 shows the most recent version of the site plan.  An 

electronic copy of the site plan is provided in the appendix. 

This report evaluates the feasibility of the adjacent transportation system to accommodate the traffic demands 

associated with the school expansion for the Build year of 2026.  Trip generation, trip distribution, and traffic analysis 

for the following AM and PM peak hours scenarios are included in this study: 

• 2020 Existing; 

• 2026 No-Build; 

• 2026 Build; 

• 2026 Build with Improvements; 

• 2026 Build with Reunion Creek Parkway Extension; 

• 2026 Build with Improvements and Reunion Creek Parkway Extension. 
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Figure 1: Site Location and Study Area 
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Figure 2: Site Plan 
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2.0 INVENTORY OF TRAFFIC CONDITIONS 

2.1 STUDY AREA 

Stantec coordinated with the Town of Apex, NCDOT Division 5, District 1, NCDOT Congestion Management, and 

NCDOT Municipal School Transportation Assistance (MSTA) to determine the appropriate study area and 

assumptions.  The final scoping document and approval emails are included in the appendix.  The following existing 

intersections were agreed upon to be analyzed to determine the associated impacts associated with the school 

expansion. 

• E. Williams St. at Reunion Creek Pkwy.     existing stop-controlled intersection 

• E. Williams St. / N. Main St. at Sunset Lake Rd. / Old Smithfield Rd.  existing signalized intersection 

• Sunset Lake Road at Stephenson Road;     existing stop-controlled intersection 

• Stephenson Rd. at Thriftwood Dr. / Tear Drop Cir.   existing stop-controlled intersection 

• Stephenson Rd. at Derry Down Ln. / Cockle Burr Dr.   existing stop-controlled intersection 

• Stephenson Rd. at Smith Rd.      existing stop-controlled intersection 

The new school will be accessed by up to three (3) extensions of roads onto the site: 

2.1.1 Thriftwood Drive 

Classified as a major collector on the Town of Apex Thoroughfare and Collector Street Plan Map1 (adopted February 

5, 2019, last amended October 6, 2020), Thriftwood Drive travels east / west providing access to residential areas.  It 

currently intersects Stephenson Road across from Tear Drop Circle at a full movement unsignalized intersection. 

The Town of Apex Thoroughfare and Collector Street Plan Map1 shows Thriftwood Drive ultimately being connected 

to Reunion Creek Parkway. 

Two (2) driveways are proposed for Thriftwood Drive.  One leading to staff parking and bus pick-up & drop-off zones, 

and another connecting Thriftwood Drive to Derry Down Lane, student parking, and parent pick-up & drop-off zones 

(referred to in this report as “Connector Road”). 

2.1.2 Derry Down Lane 

Classified as a minor collector on the Town of Apex Thoroughfare and Collector Street Plan Map1, Derry Down Lane 

travels east / west providing access to residential areas.  It currently intersects Stephenson Road across from Cockle 

Burr Drive at a full movement unsignalized intersection. 

Derry Down Lane, will terminate on-site at  surface parking lot and parking deck serving student drivers. 

2.1.3 Reunion Creek Parkway 

Classified as a major collector on the Town of Apex Thoroughfare and Collector Street Plan Map1, Reunion Creek 

Parkway travels east / west providing access to residential areas.  It currently intersects E. Williams Street at a full 

movement unsignalized intersection across from the Hope Community Church driveway. 
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The Town of Apex Thoroughfare and Collector Street Plan Map1 shows Reunion Creek Parkway ultimately being 

connected to Thriftwood Drive. 

2.2 EXISTING ROADWAY CONDITIONS 

Table 1 provides a detailed description of the existing study area roadway network.  All functional classification and 

average annual daily traffic (AADT) information were obtained from NCDOT via the NCDOT.gov website. 

Table 1: Existing Conditions 

Road 

Name 

Road 
Number 

Primary 
Cross-
Section 

Functional 
Classification2 

2015-2019 
AADT3 

(vpd) 

Speed Limit 
(mph) 

Maintenance 
Agency 

E Williams 
Street 

NC 55 
2 or 3 lanes 
undivided 

Minor Arterial 
13,000 
(2017) 

45 mph NCDOT 

N Main Street NC 55 
2 lanes 

undivided 
Minor Arterial 

15,500 
(2019) 

45 mph NCDOT 

Sunset Lake 
Road 

SR 1301 
2 or 3 lanes 
undivided 

Major Collector 
11,500-
12,500 
(2019) 

45 mph NCDOT 

Old 
Smithfield 

Road 
SR 1172 

3 lanes 
undivided 

Local - 35 mph NCDOT 

Stephenson 
Road 

SR 1302 
2 lanes 

undivided 
Local 4,900 (2015) 35 mph NCDOT 

Reunion 
Creek 

Parkway 
- 

2 lanes 
undivided 

Local - 25 mph Town of Apex 

Thriftwood 
Drive 

- 
2 lanes 

undivided 
Local - 35 mph Private Road 

Tear Drop 
Circle 

- 
2 lanes 

undivided 
Local - 35 mph Private Road 

Derry Down 
Lane 

- 
2 lanes 

undivided 
Local - 35 mph Private Road 

Cockle Burr 
Drive 

- 
2 lanes 

undivided 
Local - 35 mph Private Road 

Smith Road SR 1303 
2 lanes 

undivided 
Local - 35 mph NCDOT 

Speed limits on-campus are 10 miles per hour (mph) per NCDOT MSTA.  The existing lane configuration and traffic 

control for the study area intersections are illustrated in Figure 3. 
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Figure 3: Existing Lane Configurations and Traffic Control 
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3.0 TRIP GENERATION 

The new high school is proposed to have a maximum enrollment of 2,350 students.  At the request of NCDOT MSTA 

staff, available traffic data was reviewed at four (4) similar public high schools in Wake and Durham Counties.  Those 

are as follows: 

• Apex High School, Apex, Wake County 

• Fuquay Varina High School; Fuquay-Varina, Wake County 

• Garner High School, Garner, Wake County 

• North Durham High School, Durham, Durham County 

The resultant trip generation rates for AM and PM peak hour traffic was lower than the rates provided by the MSTA 

School Calculator4.  To be conservative, it was recommended that the trip generation results from the MSTA School 

Calculator4 be used as part of this study.  This letter, supporting documentation, and MSTA School Calculator4 can be 

found in the appendix.  Trip generation results from the MSTA School Calculator4 are shown in Table 2. 

Table 2: Trip Generation 

Category 

AM Peak Hour Trips 

(VPH) 

PM Peak Hour Trips 

(VPH) 

Enter Exit Enter Exit 

Total Trips 1107 253 139 776 

Parents 216 216 102 102 

Buses 37 37 37 37 

Staff 217 0 0 0 

Student Drivers 637 0 0 637 

3.1 SIMILAR SITES PARENT QUEUE 

The traffic studies for the four (4) existing schools did not provide sufficient information to determine the on-site 

queuing needed for this proposed high school.  This is discussed in the letter contained in the appendix of this report. 

The MSTA School Calculator4 provides a high demand length of 1,804 feet for a 2,350 student public high school.  

MSTA has expressed concerns regarding the MSTA School Calculator4 under-estimating by as much as thirty 

percent (30%).  An additional 30% of on-site queuing would result in approximately 2,345 linear feet. 

Wake County Public School System staff have agreed to route parent pick-up and drop-off traffic in and out using 

Derry Down Lane.  This provides approximately 2,700 linear feet of queuing for parent traffic.  Of this, approximately 

400 linear feet can be used to double-lane queue parent traffic.  This brings the total on-site parent queue to 

approximately 3,100 feet.  This exceeds the high-demand length as required by the MSTA School Calculator4 by 

approximately 1,300 feet or 72 percent. 
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It should be noted that both Derry Down Lane and Thriftwood Drive are not currently maintained by either the Town of 

Apex or NCDOT.  Between the site and Stephenson Road, the nearest existing public facility, traffic must use the 

following: 

• Approximately 1,500 linear feet of Derry Down Lane from Stephenson Road to school property 

• Approximately 1,000 linear feet of Thriftwood Drive from Stephenson Road to school property 
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4.0 TRIP DISTRIBUTION 

The following subsections detail the methodology used to account for future school traffic.  

4.1 NEW TRIP DISTRIBUTION AND ASSIGNMENT 

Trips, as estimated by the MSTA School Calculator4 for a 2,350-student enrollment high school, were distributed and 

assigned to the study intersections separately for the student, parent, and bus/staff trips.  These percentages were 

developed using turning movement counts obtained at the existing school driveways, the school base attendance 

area map, historic AADT counts, and engineering judgment.  The trip distribution was submitted and approved by 

both NCDOT and the Town of Apex staff during scoping. 

The following percentages were used in the AM and PM peak hours: 

• 35 percent to/from the north on East Williams Street; 

• 35 percent to/from the west on Old Smithfield Road; 

• 15 percent to/from the south on East Williams Street; 

• 10 percent to/from the east on Sunset Lake Road; and 

• 5 percent to/from the north on Smith Road. 

 

On-site patterns are illustrated in Figure 4 and Figure 5 

Student trip distribution and trip assignment for both alternatives are illustrated in Figure 6 to Figure 9. 

Parent, bus, and staff trip distribution and trip assignment for both alternatives are illustrated in Figure 10 to Figure 

17. 
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Figure 4: Traffic Pattern 
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Figure 5: Traffic Pattern – Reunion Creek Alternative 
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Figure 6: Student Trip Distribution 
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Figure 7: Student Trip Distribution – Reunion Creek Alternative 
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Figure 8: Student Trips 
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Figure 9: Student Trips – Reunion Creek Alternative 
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Figure 10: Parent Trip Distribution 
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Figure 11: Parent Trip Distribution – Reunion Creek 
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Figure 12: Parent Trips 
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Figure 13: Parent Trips – Reunion Creek 
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Figure 14: Staff/Buses Trip Distribution 
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Figure 15: Staff/Buses Trip Distribution – Reunion Creek 
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Figure 16: Staff/Buses Trips 

 

- Page 393 -



H-12 (FELTON GROVE) HIGH SCHOOL TRAFFIC IMPACT ANALYSIS 

Trip Distribution 

November 30, 2020 

 4.23 
 

Figure 17: Staff/Buses Trips – Reunion Creek 
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5.0 TRAFFIC VOLUMES 

5.1 EXISTING TRAFFIC VOLUMES 

5.1.1 Previous Counts 

Counts collected during the Horton Park and Sunset Lake Apartments traffic impact analysis were used at several of 

the study intersections. These counts are as follows: 

• E Williams Street/N Main Street & Sunset Lake Road/Old Smithfield Road (Sunset Lake Apartments – 9/7/2016) 

• Sunset Lake Road & Stephenson Road (Sunset Lake Apartments – 9/7/2016) 

• Stephenson Road & Smith Road (Horton Park – 5/3/2017) 

After a review of historical daily traffic volumes from 2003 to 2017, volumes have grown rapidly along Sunset Lake 

Road.  Traffic on other facilities within the study area show stagnant or very little growth over the same time period.  

As a result, these counts were grown by 1% annually out to 2020, with the exception of through movements on 

Sunset Lake Road and Old Smithfield Road which were grown out by 4% annually.  This approach was documented 

and approved as part of the NCDOT TIA Scoping Checklist.  The Scoping Checklist, traffic counts, and all traffic 

volume calculations can be found in the appendix. 

It should be noted that when volumes were not available for the 2:00-4:00 time period, volumes were adjusted 

proportionally based on the Sunset Lake Road & Stephenson Road intersections. 

5.1.2 Traffic Counts 

Where data was not available, morning (7:00 – 9:00 AM) and afternoon (2:00 – 4:00 PM) turning movement counts 

were collected on September 22, 2020, at the intersections listed below. 

• E Williams Street & Reunion Creek Parkway 

• Stephenson Road & Thriftwood Drive/Tear Drop Circle 

• Stephenson Road & Derry Down Lane/Cockle Burr Drive 

All counts were performed in five (5) minute intervals per NCDOT MSTA requirements.  Due to the COVID-19 

pandemic, these counts may not be reflective of pre-pandemic traffic.  To account for this, the traffic counts discussed 

in section 5.1.1, and these were balanced.  The traffic counts and all traffic volume calculations can be found in the 

appendix. 

5.1.3 Volume Balancing 

Using the previous traffic counts discussed in section 5.1.1 that have been projected to 2020 and the collected traffic 

counts discussed in section 5.1.2, the traffic volumes were then balanced throughout the study area.  This produces 

both a balanced network and normalizes traffic to pre-pandemic levels.  The balanced 2020 existing traffic volumes 

are shown in Figure 18 and the traffic volume calculations are provided in the appendix. 
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5.2 APPROVED DEVELOPMENTS 

Two approved developments were also included in this analysis: 

• Horton Park – located north of the H-12 High School site with access from E Williams Street and Smith Road 

• Sunset Lake Apartments – located on the east side of Stephenson Road north of the Sunset Lake Road & 

Stephenson Road intersection 

Since the Sunset Lake Apartments driveway in the future No-Build/Build scenarios is located on Stephenson Road 

between Sunset Lake Road and Thriftwood Drive, a slight imbalance occurs in that section of Stephenson Road.  

This condition exists in all future-year (i.e. 2026) traffic conditions. 

Copies of these traffic studies can be found in the appendix.  Site trips generated by these approved developments 

traveling along study roads/intersections were included in the future No-Build and Build volumes. The trips generated 

by the approved developments are shown in Figure 19. 

5.3 NO-BUILD TRAFFIC VOLUMES 

The balanced 2020 Existing traffic volumes were grown by 1% annually out to 2026, except the through movements 

on Sunset Lake Road and Old Smithfield Road which were grown out by 4% annually. The background growth 

between the Existing and No-Build scenarios is shown in Figure 20. The 2026 No-Build traffic volumes are shown in 

Figure 21. 

5.4 BUILD TRAFFIC VOLUMES 

The 2026 Build traffic volumes include the 2026 No-Build traffic and the proposed development traffic discussed in 

Section 3.0 and Section 4.0. The total school traffic volumes are shown in Figure 22 and Figure 23. The 2026 Build 

traffic volumes are shown in Figure 24. The 2026 Build traffic volumes with the Reunion Creek Extension are shown 

in Figure 25. 

5.4.1 Peak Hour Factors 

The total 2026 Build traffic volumes include both the school traffic and the traffic volumes from the 2026 No-Build 

analysis.  The No-Build traffic volumes were assumed to operate with a peak hour factor (PHF) of 0.9 whereas traffic 

to/from the proposed school is assumed to operate with a PHF of 0.5.  Weighted averages were used to determine 

the individual movement PHFs in the Build and Build-Improved analysis scenarios.  Traffic volume calculations, 

including PHF calculations, are contained in the appendix. 
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Figure 18: 2020 Existing Traffic Volumes 
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Figure 19: Approved Development Volumes 
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Figure 20: Background Growth Volumes 
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Figure 21: 2026 No-Build Traffic Volumes 
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Figure 22: Total School Trips 
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Figure 23: Total School Trips – Reunion Creek 
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Figure 24: 2026 Build Traffic Volumes 
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Figure 25: 2026 Build – Reunion Creek Traffic Volumes 
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6.0 TRAFFIC ANALYSIS 

Capacity analyses were performed for the roadway network in the study area.  The traffic analysis program Synchro 

Version 10 was used to analyze all signalized and stop-controlled intersections according to methods put forth by the 

Transportation Research Board’s Highway Capacity Manual (HCM)5.  The HCM defines capacity as the ”maximum 

rate of flow at which persons or vehicles can be reasonably expected to traverse a point or uniform section of a lane 

or roadway during a specified period under the prevailing roadway, traffic, and control conditions, usually expressed 

as vehicles per lane per hour.” 

Level of service (LOS) is a term used to describe different traffic conditions and is defined as a “qualitative measure 

describing operational conditions within a traffic stream, and their perception by motorists / or passengers.”  LOS 

varies from Level A, representing free flow, to Level F where traffic breakdown conditions are evident.  At an 

unsignalized intersection, the primary traffic on the main roadway is virtually uninterrupted.  Therefore, the overall 

delay for the intersection is usually less than what is calculated for the minor street movements.  The overall 

intersection delay and the delay for the intersections’ s minor movement(s) are reported in the summary tables of this 

report.  Generally, LOS D is acceptable for signalized intersections in suburban areas during peak periods.  For 

unsignalized intersections, it is not uncommon for some of the minor street movements or approaches to be operating 

at LOS F during peak hour conditions and that is not necessarily indicative of an area that requires improvements.  

Schools generate traffic uniquely as the traffic occurs for a short duration in the morning and another in mid-afternoon 

on weekdays while school is in session.  Outside of these short durations, schools generate minimal traffic.  As a 

result of this, NCDOT is accepting of higher delays (i.e. LOS D, E, or F) at intersections near schools. 

Capacity analyses were completed by the NCDOT Congestion Management Capacity Analysis Guidelines6, and the 

requirements for school traffic operations studies outlined in the MSTA School Calculator4.  Table 3 presents the 

criteria of each LOS as indicated in the HCM5. 

Table 3: Level of Service Criteria 

Level of Service 

(LOS) 

Signalized Intersection 

Control Delay 

(seconds / vehicle) 

Unsignalized Intersection 

Control Delay 

(seconds / vehicle) 

A ≤ 10 ≤ 10 

B >10 and ≤ 20 >10 and ≤ 15 

C >20 and ≤ 35 >15 and ≤ 25 

D >35 and ≤ 55 >25 and ≤ 35 

E >55 and ≤ 80 >35 and ≤ 50 

F >80 >50 

Capacity analyses were performed for the following conditions: 

• 2020 Existing; 

• 2026 No-Build 

• 2026 Build; 
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• 2026 Build with Improvements; 

• 2026 Build with Reunion Creek Parkway Extension; 

• 2026 Build with Improvements and Reunion Creek Parkway Extension. 

SimTraffic runs were completed for all scenarios to observe the predicted traffic operations throughout the study area 

during each of the peak hours.  As in standard practice, ten (10) SimTraffic analysis runs were performed for each 

scenario, using MSTA simulation settings.  Detailed SimTraffic reports can be found in the appendix. 

All Synchro files and detailed printouts can be found in the appendix.  A summary of the results of the analyses is 

provided in the following sub-sections. 

6.1 2020 EXISTING 

In the base year of 2020 under the existing geometric conditions, all study intersections and approaches operate at 

an acceptable LOS with the following exceptions: 

• Eastbound and westbound approaches at E Williams Street & Reunion Creek Parkway in the AM Peak 

• Westbound approach at E Williams Street & Sunset Lake Road in the AM Peak 

• Southbound approach at Sunset Lake Road & Stephenson Road in both peak hours 

 

Synchro LOS and delay results are listed in Table 4 and illustrated in Figure 26. 

Table 4: 2020 Existing Level of Service and Delay 

Overall EB WB NB SB
AM # (4.1) E (38.0) E (40.6) # (0.1) # (0.6)
PM # (3.3) D (31.1) D (26.4) # (0.3) # (0.7)
AM D (45.6) C (32.4) E (56.2) D (42.4) D (37.1)
PM C (32.2) D (55.0) C (29.2) C (29.2) C (23.9)
AM # (5.0) # (4.3) # (0.0) - (-) E (38.9)
PM # (10.0) # (1.0) # (0.0) - (-) E (44.3)
AM # (1.1) B (12.3) B (12.4) # (0.1) # (0.3)
PM # (1.0) B (11.8) B (11.2) # (0.2) # (0.1)
AM # (1.1) B (13.2) B (12.6) # (0.1) # (0.3)
PM # (0.9) B (11.9) B (11.4) # (0.2) # (0.1)
AM # (4.0) # (7.6) # (0.0) - (-) B (12.4)
PM # (7.4) # (6.5) # (0.0) - (-) B (11.6)

X (X) LOS (Delay)
Unsignalized Intersection
Signalized Intersection

# No level of serv ice prov ided
- (-) No movement

Stephenson Rd & Derry Down 
Ln/Cockle Burr Dr

Stephenson Rd & Smith Rd

Legend:

2020 Existing

E Williams St & Reunion Creek Pkwy

E Williams St/N Main St & Sunset Lake 
Rd/Old Smithfield Rd

Sunset Lake Rd & Stephenson Rd

Stephenson Rd & Thriftwood Dr/Tear 
Drop Cir

LOS/Delay
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Figure 26: 2020 Existing Level of Service and Delay 
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6.2 2026 NO-BUILD 

As part of the Sunset Lake Apartments, a traffic signal and geometric improvements at the intersection of Stephenson 

Road at Sunset Lake Road are assumed to be constructed in this scenario.  Signal plans showing these 

improvements can be found in the appendix. 

In the future year of 2026, all study intersections and approaches operate similarly as shown in the 2020 Existing 

analysis with exception of the E Williams Street & Sunset Lake Road intersection which now operates at LOS F in the 

AM peak hour with several approaches operating at LOS E or F in both peak hours. The operations at Sunset Lake 

Road & Stephenson Road improve between the Existing and No-Build analysis due to the signal and associated 

improvements committed to by the Sunset Lake Apartments development. 

Synchro LOS and delay results are listed in Table 5 and illustrated in Figure 27. 

Table 5: 2026 No-Build Level of Service and Delay 

Overall EB WB NB SB
AM # (6.8) F (60.5) F (76.5) # (0.1) # (0.6)
PM # (4.4) E (47.2) E (41.8) # (0.3) # (0.7)
AM F (80.8) C (29.9) F (87.6) E (75.4) F (88.7)
PM D (35.9) E (56.1) C (25.5) D (38.2) C (30.1)
AM B (14.3) A (5.9) B (10.3) - (-) D (50.4)
PM B (16.3) A (3.8) B (11.2) - (-) D (48.9)
AM # (1.0) C (15.4) C (15.3) # (0.1) # (0.2)
PM # (0.8) C (15.0) B (13.7) # (0.1) # (0.1)
AM # (1.0) C (17.3) C (15.6) # (0.1) # (0.2)
PM # (0.7) B (14.9) B (14.0) # (0.1) # (0.1)
AM # (6.0) # (7.1) # (0.0) - (-) C (18.7)
PM # (9.8) # (5.6) # (0.0) - (-) C (16.9)

X (X) LOS (Delay)
Unsignalized Intersection
Signalized Intersection

# No level of serv ice prov ided
- (-) No movement

Legend:

LOS/Delay
2026 No-Build

E Williams St & Reunion Creek Pkwy

E Williams St/N Main St & Sunset Lake 
Rd/Old Smithfield Rd

Sunset Lake Rd & Stephenson Rd

Stephenson Rd & Thriftwood Dr/Tear 
Drop Cir

Stephenson Rd & Derry Down 
Ln/Cockle Burr Dr

Stephenson Rd & Smith Rd

- Page 408 -



H-12 (FELTON GROVE) HIGH SCHOOL TRAFFIC IMPACT ANALYSIS 

Traffic Analysis 

November 30, 2020 

 6.38 
 

Figure 27: 2026 No-Build Level of Service and Delay 
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6.3 2026 BUILD WITHOUT IMPROVEMENTS 

This analysis scenario evaluates traffic operations with the addition of the H-12 High School trips but without any 

improvements.  Under these conditions, study intersections and approaches operate with longer delays as detailed in 

Table 6 and Figure 28.  The following poor operations should be noted: 

• The signalized intersections at E Williams Street & Sunset Lake Road and Sunset Lake Road & Stephenson 

Road operate at LOS E and F in both peak hours, with many approaches having a delay over 300 seconds in the 

AM peak hour. 

− There is extensive queueing along Sunset Lake Road at the Sunset Lake Road & Stephenson Road 

intersection as a result of heavy left turns from eastbound Sunset Lake Road to access the school 

• The unsignalized intersection of Stephenson Road at Thriftwood Drive operates at LOS F in both peak hours 

with delays exceeding 300 seconds from the side street approaches. 

− There is extensive queuing along Stephenson Road as a result of heavy left turns from northbound 

Stephenson Road to access the school 

• The unsignalized intersection of Stephenson Road at Derry Down Lane operates at LOS F in the AM peak hour. 

• The unsignalized E Williams Street & Reunion Creek Parkway intersection operates at LOS F in both peak hours 

as a result of queuing spilling back from the E Williams Street & Sunset Lake Road intersection. 
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Table 6: 2026 Build Level of Service and Delay 

Overall EB WB NB SB
AM # (35.2) F (##) F (##) # (0.2) # (0.3)
PM # (17.3) F (197.4) F (268.8) # (0.2) # (0.8)
AM F (##) F (296.4) F (##) F (##) F (##)
PM F (133.8) D (49.3) F (163.8) F (125.2) F (131.7)
AM F (263.9) F (##) F (212.1) - (-) D (54.8)
PM E (79.9) A (4.3) F (84.8) - (-) F (116.2)
AM # (198.3) F (##) F (##) # (260.4) # (0.1)
PM # (498.5) F (##) F (##) # (1.2) # (0.1)
AM # (95.2) F (##) F (199.1) # (3.9) # (0.1)
PM # (5.2) C (19.0) D (31.5) # (3.1) # (0.1)
AM # (10.1) # (7.2) # (0.0) - (-) D (28.3)
PM # (10.2) # (5.7) # (0.0) - (-) C (18.7)
AM # (0.8) # (0.0) # (0.0) - (-) C (19.9)
PM # (179.7) # (0.0) # (0.0) - (-) F (189.6)
AM # (9.2) - (-) B (10.4) # (0.0) # (8.0)
PM # (8.3) - (-) A (9.1) # (0.0) # (7.5)
AM # (7.6) # (0.0) # (0.0) C (15.3) - (-)
PM # (5.1) # (0.0) # (0.0) B (10.2) - (-)

X (X) LOS (Delay)
Unsignalized Intersection
Signalized Intersection

# No level of serv ice prov ided
## Delay exceeds 300 seconds
- (-) No movement

Legend:

Derry Down Ln/Student Dwy & 
Connector Rd

LOS/Delay
2026 Build

E Williams St & Reunion Creek Pkwy

E Williams St/N Main St & Sunset Lake 
Rd/Old Smithfield Rd

Sunset Lake Rd & Stephenson Rd

Stephenson Rd & Thriftwood Dr/Tear 
Drop Cir

Stephenson Rd & Derry Down 
Ln/Cockle Burr Dr

Stephenson Rd & Smith Rd

Thriftwood Dr & Staff/Buses Dwy

Connector Rd & Parent Dwy

- Page 411 -



H-12 (FELTON GROVE) HIGH SCHOOL TRAFFIC IMPACT ANALYSIS 

Traffic Analysis 

November 30, 2020 

 6.41 
 

Figure 28: 2026 Build Level of Service and Delay 

- Page 412 -



H-12 (FELTON GROVE) HIGH SCHOOL TRAFFIC IMPACT ANALYSIS 

Traffic Analysis 

November 30, 2020 

 6.42 
 

6.4 2026 BUILD WITH IMPROVEMENTS 

Geometric improvements such as the installation of turn-lanes are analyzed in this scenario.  These items are listed 

in the Recommendations section. Table 7 and Figure 29 shows the results of the capacity analysis under the 2026 

Build-Improved traffic conditions. 

Table 7: 2026 Build-Improved Level of Service and Delay 

 

  

Overall EB WB NB SB
AM # (35.2) F (##) F (##) # (0.2) # (0.3)
PM # (17.3) F (197.4) F (268.8) # (0.2) # (0.8)
AM F (187.7) F (##) D (54.3) F (178.6) F (248.7)
PM E (61.0) F (105.3) C (34.4) E (77.8) E (75.9)
AM F (115.2) F (132.7) F (114.8) - (-) E (57.2)
PM F (84.0) A (4.0) E (76.1) - (-) F (127.0)
AM # (198.3) F (##) F (##) # (260.4) # (0.1)
PM # (338.2) F (##) F (##) # (1.2) # (0.1)
AM # (13.0) E (37.7) F (149.4) # (3.9) # (0.1)
PM # (4.5) C (15.2) D (30.4) # (3.1) # (0.1)
AM # (10.1) # (7.2) # (0.0) - (-) D (28.3)
PM # (10.2) # (5.7) # (0.0) - (-) C (18.7)
AM # (0.8) # (0.0) # (0.0) - (-) C (19.9)
PM # (179.7) # (0.0) # (0.0) - (-) F (189.6)
AM # (9.2) - (-) B (10.4) # (0.0) # (8.0)
PM # (8.3) - (-) A (9.1) # (0.0) # (7.5)
AM # (7.6) # (0.0) # (0.0) C (15.3) - (-)
PM # (5.1) # (0.0) # (0.0) B (10.2) - (-)

X (X) LOS (Delay)
Unsignalized Intersection
Signalized Intersection

# No level of serv ice prov ided
## Delay exceeds 300 seconds
- (-) No movement

Legend:

Derry Down Ln/Student Dwy & 
Connector Rd

LOS/Delay
2026 Build Improved

E Williams St & Reunion Creek Pkwy

E Williams St/N Main St & Sunset Lake 
Rd/Old Smithfield Rd

Sunset Lake Rd & Stephenson Rd

Stephenson Rd & Thriftwood Dr/Tear 
Drop Cir

Stephenson Rd & Derry Down 
Ln/Cockle Burr Dr

Stephenson Rd & Smith Rd

Thriftwood Dr & Staff/Buses Dwy

Connector Rd & Parent Dwy
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The results of this analysis show that the new turn lanes at the Stephenson Road intersections with Thriftwood Drive 

and Derry Down Lane do not significantly improve operations at these intersections. It was noted from the SimTraffic 

simulation runs however that the additional turn lanes did improve flow into and out of the school during both peak 

hours by allowing predominantly right-turning traffic exiting the school to not be impeded by vehicles making a left 

onto Stephenson Road. 

Additional turn lane improvements at the intersections of E Williams St & Sunset Lake Road and Stephenson Road & 

Sunset Lake Road would significantly improve operations in both peak hours. The addition of a northbound right and 

westbound right-turn lane at the E Williams St & Sunset Lake Road may reduce the overall delay by 160 seconds in 

the AM peak hour and 75 seconds in the PM peak hour. The addition of a second eastbound left turn lane at 

Stephenson Road & Sunset Lake Road, along with a second receiving lane along northbound Stephenson Road  

may reduce the overall delay by 150 seconds in the AM peak hour.  The second receiving lane should provide a 

minimum of 600 feet of full-width lane before merging into the single northbound lane on Stephenson Road.  It should 

be noted that the adjacent development (i.e. Sunset Lake Apartments) and right-of-way constraints in the northwest 

quadrant of the intersection of Sunset Lake Road at Stephenson Road may prohibit the construction of this 

improvement. 

6.4.1 SimTraffic Operations 

SimTraffic runs were completed for each of the analysis scenarios.  In-order to verify proposed turn-bay storage 

lengths, Table 8 summarizes the queuing results from the Build-improved scenario for both Synchro (95th percentile 

queues) and SimTraffic (maximum observed queues).  As improvements are only recommended at the proposed 

school driveways, queues are not included in the table for other study intersections.  These queues can be found in 

the appendix. 
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Table 8: Queue Length Summary 

Intersection / Movement 

Recommended 
Storage 

(feet) 

2026 Build-Improved 

AM Peak Hour PM Peak Hour 

95th %’ile 
Queue (ft.) 

Max. Obs. 
Queue (ft.) 

95th %’ile 
Queue (ft.) 

Max. Obs. 
Queue (ft.) 

Stephenson 
Road & 

Thriftwood 
Drive/Tear 
Drop Circle 

Northbound 
Left 

500 2570 600+ 5 49 

Eastbound Left-
Through 

250 N/A 175 63 350 

Southbound 
Right 

100 0 33 0 6 

Stephenson 
Road & Derry 

Down 
Lane/Cockle 
Burr Drive 

Northbound 
Left 

100 38 73 15 63 

Eastbound Left-
Through 

100 98 49 13 41 

Sunset Lake 
Road & 

Stephenson 
Road 

Eastbound Left Max Available 773 1138 42 150 

Westbound 
Right 

625 559 725 167 537 

Southbound 
Left 

525 312 272 514 296 

E Williams 
Street/North 

Main Street & 
Sunset Lake 

Road/Old 
Smithfield 

Road 

Northbound 
Right 

500 376 600 100 477 

Westbound 
Right 

450 419 241 175 234 

N/A = No queue provided by Synchro 

Queuing results show that there is sufficient storage for these movements with exception of the northbound left-turn 

lane at the Stephenson Road & Thriftwood Drive intersection where the HCM 95th percentile queue is 2570 feet in the 

AM peak, but the recommended storage length is 500 feet. In the SimTraffic simulation runs, it was observed that the 

queue for the northbound left movement extended south to the Sunset Lake Road & Stephenson Road intersection. 

As Thriftwood Drive is the student entrance and exit to the H-12 High School, the northbound left-turn movement will 

only occur for a short duration in the AM peak period.  
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Figure 29: 2026 Build with Improvements Level of Service and Delay 
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6.5 2026 BUILD WITHOUT IMPROVEMENTS – REUNION CREEK 

This analysis scenario evaluates traffic operations with the addition of the H-12 High School trips but with the 

extension of Reunion Creek Parkway to Thriftwood Drive.  Under these conditions, study intersections and 

approaches operate with longer delays as detailed in Table 9 and Figure 30. The following poor operations should be 

noted: 

• The signalized intersections at E Williams Street & Sunset Lake Road operate at LOS E and F in both peak 

hours. 

• The signalized intersection of Sunset Lake Road & Stephenson Road operates at LOS F in the AM peak. 

• The unsignalized intersection of Stephenson Road at Thriftwood Drive operates at LOS F in both peak hours 

with delays exceeding 300 seconds from the side street approaches in the AM peak. 

• The unsignalized intersection of Stephenson Road at Derry Down Lane operates at LOS F in the AM peak hour. 

• The unsignalized E Williams Street & Reunion Creek Parkway intersection operates at LOS F in both peak hours 

as a result of increased trips entering and exiting Reunion Creek Parkway to access the school. Delays exceed 

300 seconds from the side street approaches. 
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Table 9: 2026 Build – Reunion Creek Level of Service and Delay 

Overall EB WB NB SB
AM # (8.4) F (##) F (##) # (0.1) # (20.4)
PM # (##) F (##) F (##) # (0.2) # (0.8)
AM F (260.3) F (209.7) C (31.1) F (##) F (##)
PM E (67.7) E (74.8) E (71.7) E (58.4) E (65.4)
AM F (131.9) F (167.4) F (115.7) - (-) D (54.1)
PM D (35.2) B (11.1) B (18.5) - (-) E (71.1)
AM # (8.4) F (##) F (##) # (11.1) # (0.1)
PM # (68.2) F (179.5) F (112.5) # (1.2) # (0.1)
AM # (35.5) F (245.7) F (96.6) # (3.9) # (0.1)
PM # (3.6) C (18.9) D (26.6) # (3.1) # (0.1)
AM # (10.1) # (7.2) # (0.0) - (-) D (28.3)
PM # (10.2) # (5.7) # (0.0) - (-) C (18.8)
AM # (72.5) # (16.4) # (0.0) - (-) F (##)
PM # (161.1) # (0.0) # (0.0) - (-) F (169.9)
AM # (2.3) # (0.0) # (0.0) - (-) A (9.3)
PM # (2.4) # (0.0) # (0.0) - (-) C (17.6)
AM # (83.3) - (-) F (158.7) # (0.0) # (8.0)
PM # (10.1) - (-) B (12.8) # (0.0) # (7.5)
AM # (3.1) # (0.0) # (0.0) B (11.0) - (-)
PM # (2.7) # (0.0) # (0.0) A (9.4) - (-)

X (X) LOS (Delay)
Unsignalized Intersection
Signalized Intersection

# No level of serv ice prov ided
## Delay exceeds 300 seconds
- (-) No movement

Legend:

Derry Down Ln/Student Dwy & 
Connector Rd

LOS/Delay
2026 Build w/ Reunion Creek

E Williams St & Reunion Creek Pkwy

E Williams St/N Main St & Sunset Lake 
Rd/Old Smithfield Rd

Sunset Lake Rd & Stephenson Rd

Stephenson Rd & Thriftwood Dr/Tear 
Drop Cir

Stephenson Rd & Derry Down 
Ln/Cockle Burr Dr

Stephenson Rd & Smith Rd

Thriftwood Dr & Staff/Buses Dwy

Thriftwood Dr/Reunion Creek 
Extension & Connector Rd

Connector Rd & Parent Dwy
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Figure 30: 2026 Build – Reunion Creek Level of Service and Delay 
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6.6 2026 BUILD WITH IMPROVEMENTS – REUNION CREEK 

Geometric improvements such as the installation of turn-lanes are analyzed in this scenario.  These items are listed 

in the Recommendations section. Table 10 lists and illustrates the results of the capacity analysis under the 2026 

Build-Improved traffic conditions.  

Table 10: 2026 Build-Improved Level of Service and Delay 

 

  

Overall EB WB NB SB
AM D (40.0) F (77.2) F (85.5) C (27.9) D (39.9)
PM C (29.1) D (45.8) D (48.7) C (27.4) B (16.2)
AM F (122.9) F (189.2) D (47.1) F (130.9) F (137.4)
PM E (66.4) F (106.7) D (49.0) E (64.8) E (62.4)
AM D (48.0) D (38.1) E (57.2) - (-) E (56.0)
PM C (31.9) C (21.4) C (33.6) - (-) D (41.3)
AM # (8.4) F (##) F (##) # (11.1) # (0.1)
PM # (15.3) E (37.4) F (112.5) # (1.2) # (0.1)
AM # (11.3) F (62.0) F (74.1) # (3.9) # (0.1)
PM # (3.4) C (16.5) D (25.7) # (3.1) # (0.1)
AM # (10.1) # (7.2) # (0.0) - (-) D (28.3)
PM # (10.2) # (5.7) # (0.0) - (-) C (18.8)
AM # (37.6) # (91.3) # (0.0) - (-) F (##)
PM # (13.7) # (0.0) # (0.0) - (-) B (14.5)
AM # (2.3) # (0.0) # (0.0) - (-) A (9.3)
PM # (2.4) # (0.0) # (0.0) - (-) C (17.6)
AM # (69.4) - (-) F (130.9) # (0.0) # (8.0)
PM # (9.6) - (-) B (11.7) # (0.0) # (7.5)
AM # (3.1) # (0.0) # (0.0) B (11.0) - (-)
PM # (2.7) # (0.0) # (0.0) A (9.4) - (-)

X (X) LOS (Delay)
Unsignalized Intersection
Signalized Intersection

# No level of serv ice prov ided
## Delay exceeds 300 seconds
- (-) No movement

Legend:

Derry Down Ln/Student Dwy & 
Connector Rd

LOS/Delay
2026 Build Improved w/ Reunion Creek

E Williams St & Reunion Creek Pkwy

E Williams St/N Main St & Sunset Lake 
Rd/Old Smithfield Rd

Sunset Lake Rd & Stephenson Rd

Stephenson Rd & Thriftwood Dr/Tear 
Drop Cir

Stephenson Rd & Derry Down 
Ln/Cockle Burr Dr

Stephenson Rd & Smith Rd

Thriftwood Dr & Staff/Buses Dwy

Thriftwood Dr/Reunion Creek 
Extension & Connector Rd

Connector Rd & Parent Dwy
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The results of this analysis show that the new turn lanes at the Stephenson Road intersections with Thriftwood Drive 

and Derry Down Lane, and E Williams Street intersection with Reunion Creek Parkway, do not significantly improve 

operations at these intersections. It was noted from the SimTraffic simulation runs however that the additional turn 

lanes did improve flow into and out of the school during both peak hours by allowing predominantly right-turning traffic 

exiting the school to not be impeded by vehicles making a left onto Stephenson Road. 

Additional turn lane improvements at the intersections of E Williams St & Sunset Lake Road and Stephenson Road & 

Sunset Lake Road would significantly improve operations in the AM peak hour. The addition of a northbound right 

and westbound right-turn lane at the E Williams St & Sunset Lake Road may improve reduce the delay by 135 

seconds in the AM peak hour and the addition of a second eastbound left turn lane at Stephenson Road & Sunset 

Lake Road, along with a second receiving lane along northbound Stephenson Road between Sunset Lake Road and 

Goolsby Court, may improve operations to LOS D in the AM peak hour. 

6.6.1 SimTraffic Operations 

SimTraffic runs were completed for each of the analysis scenarios.  In-order to verify proposed turn-bay storage 

lengths, Table 8 summarizes the queuing results from the Build-improved scenario for both Synchro (95th percentile 

queues) and SimTraffic (maximum observed queues).  For simplicity, queues are reported where turn lanes are 

recommended.  All queues can be found in the reports provided in the appendix. 
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Table 11: Queue Length Summary with Reunion Creek 

Intersection / Movement 

Rec. 
Storage 

(feet) 

2026 Build-Improved with Reunion Creek 

AM Peak Hour PM Peak Hour 

95th %’ile 
Queue (ft.) 

Max. Obs. 
Queue (ft.) 

95th %’ile 
Queue (ft.) 

Max. Obs. 
Queue (ft.) 

E Williams 
Street & 

Reunion Creek 
Parkway 

Northbound 
Right 

225 87 325 25 325 

Westbound Left 325 160 231 308 318 

Westbound 
Right 

450 232 274 328 425 

Southbound 
Left 

Max 
Available 

363 350+ 104 252 

Stephenson 
Road & 

Thriftwood 
Drive/Tear 
Drop Circle 

Northbound 
Left 

425 255 399 5 52 

Eastbound Left-
Through 

125 N/A 68 50 210 

Stephenson 
Road & Derry 

Down 
Lane/Cockle 
Burr Drive 

Northbound 
Left 

100 38 93 15 70 

Eastbound Left-
Through 

100 98 60 13 36 

Thriftwood Dr 
& Staff/Buses 

Dwy 

Westbound 
Right 

275 0 291 0 0 

Eastbound Left 500 558 599+ 0 0 

Southbound 
Left 

Max 
Available 

N/A 656 92 548 

Connector Rd 
& Parent Dwy 

Westbound 
Right 

100 426 80 22 78 

Sunset Lake 
Road & 

Stephenson 
Road 

Eastbound Left 475 358 460 101 201 

Westbound 
Right 

525 357 625 88 199 

Southbound 
Left 

525 273 280 384 455 

E Williams 
Street/North 

Main Street & 
Sunset Lake 

Road/Old 
Smithfield 

Road 

Northbound 
Right 

225 147 325 60 325 

Westbound 
Right 

350 260 417 140 360 

N/A = No queue provided by Synchro 

With the recommended improvements in place, there is sufficient storage at the Stephenson Road intersections with 

Thriftwood Drive and Derry Down Lane. At the E Williams Street & Reunion Creek Parkway intersection, there is 

insufficient storage available for the westbound left-through turn lane and a southbound left-turn lane.  
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The southbound left turn lane should be striped such that the storage length is maximized. However, the presence of 

Straywhite Avenue to the north prevents restriping the length needed to accommodate the queues. Realistically, the 

southbound lefts will likely queue in the center two way left turn lane, blocking lefts into and out of Straywhite Avenue.  

This is anticipate to only occur for a short duration in the AM peak period. 

Heavy traffic volumes along E. Williams Street cause long delays for traffic turning left from Reunion Creek Parkway 

onto E. Williams Street.  Signalization should be considered in the future to should Reunion Creek Parkway be 

connected to Thriftwood Drive.  The recommended storage for the westbound left-turn lane on Reunion Creek 

Parkway was based on the storage necessary if a traffic signal is installed at the intersection as the storage 

necessary for this lane to contain the queue for this movement at a stop-controlled intersection may not be 

constructible. 

At the Thriftwood Drive & Staff/Buses Driveway, it was noted that buses were unable to exit the driveway in the AM 

peak due to heavy inbound student traffic from both directions of Thriftwood Drive. This condition can be improved if 

student traffic is permitted to  exit the site using either Derry Down Lane or Thriftwood Drive.  Currently, student traffic 

is anticipated to exit only using Thriftwood Drive or Reunion Creek Parkway. 
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Figure 31: 2026 Build With Improvement – Reunion Creek Level of Service and Delay 
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7.0 RECOMMENDATIONS 

Per North Carolina General Stature 136-18(29a), School systems such as WCPSS can be reimbursed for the total 

cost of any public roadway improvements required by NCDOT.  As such, the final determination of improvements 

attributed to the construction of H-12 High School is to be determined by appropriate personnel within NCDOT.  To 

this end, and to mitigate the impact of traffic generated by the proposed school has on the surrounding roadway 

network, specific improvements are recommended where as others are recommended for consideration by 

appropriate personnel within NCDOT. 

Internal Site Layout 

• On-site pick-up and drop-off queue should be provided for a minimum of 2,350 feet of full-width storage space to 

accommodate queuing vehicles.  This will provide more than 30 percent greater than the “high demand length” 

requirement set by the MSTA School Traffic Calculator. 

• It is recommended that parent drop-off and pick-up traffic should enter and exit the site using Derry Down Lane.  

On-site, Derry Down Lane provides approximately 2,700 linear feet of queuing for parent traffic.  Of this, 

approximately 400 linear feet can be used to double-lane queue parent traffic.  This brings the total on-site 

parent queue to approximately 3,100 feet.  This exceeds the high-demand length as required by the MSTA 

School Traffic Calculator by approximately 1,300 feet or 72 percent. 

• Develop and enact a Transportation Management Plan (TMP) outlining policies and procedures for students, 

parents, and staff to manage traffic on-site. 

It should be noted that both Derry Down Lane and Thriftwood Drive are not currently maintained by either the Town of 

Apex or NCDOT.  The nearest existing public facility to the site is Stephenson Road, which is approximately 1,500 

feet along Derry Down Lane from the H-12 property line and 1,000 feet along Thriftwood Drive from the H-12 property 

line. 

E. Williams Street at Reunion Creek Parkway 

Without Reunion Creek Parkway Extension 

• There are no recommended improvements at this intersection 

With Reunion Creek Parkway Extension 

• Construct an exclusive northbound right-turn lane with 225 feet of full-width storage and appropriate taper 

• Construct an exclusive westbound left-turn lane with 325 feet of full-width storage and appropriate taper 

• Construct an exclusive westbound right-turn lane with 450 feet of full-width storage and appropriate taper 

• Extend striping for the existing southbound left-turn lane as far back as possible to Straywhile Avenue 

• Consider: the installation of a traffic signal 
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E. Williams Street / N. Main Street at Sunset Lake Road / Old Smithfield Road 

Without Reunion Creek Parkway Extension 

• Consider: construct an exclusive northbound right-turn lane with 500 feet of full-width storage and appropriate 
taper. 

• Consider: construct an exclusive westbound right-turn lane with 450 feet of full-width storage and appropriate 
taper. 

• Consider: The above recommendations will require modification of the traffic signal at this intersection. 

With Reunion Creek Parkway Extension 

• Consider: construct an exclusive northbound right-turn lane with 225 feet of full-width storage and appropriate 
taper. 

• Consider: construct an exclusive westbound right-turn lane with 350 feet of full-width storage and appropriate 
taper. 

• Consider: The above recommendations will require modification of the traffic signal at this intersection. 

Sunset Lake Road at Stephenson Road 

Without Reunion Creek Parkway Extension 

• Consider: construct a second exclusive eastbound left-turn with maximum available length of full-width storage 
and appropriate taper (maximum queue length = 1,150 feet). 
− The above recommendation to consider will require a second northbound receiving lane on Stephenson 

Road with a minimum of 600 feet of full with storage and appropriate taper to merge traffic into one 
northbound thru lane on Stephenson Road. 

− The above recommendation will require the existing eastbound left-turn lane be extended from it’s current 
storage of 150 feet. 

• Consider: extend the exclusive westbound right-turn lane to 625 feet of full-width storage and appropriate taper. 
• Consider: extend the exclusive southbound left-turn lane to 525 feet of full-width storage and appropriate taper. 
• Consider: The above recommendations will require modification of the traffic signal at this intersection. 

With Reunion Creek Parkway Extension 

• Consider: construct a second exclusive eastbound left-turn with 475 feet of full-width storage and appropriate 
taper. 
− The above recommendation to consider will require a second northbound receiving lane on Stephenson 

Road with a minimum of 600 feet of full with storage and appropriate taper to merge traffic into one 
northbound thru lane on Stephenson Road. 

− The above recommendation will require the existing eastbound left-turn lane be extended from it’s current 
storage of 150 feet to 475 feet of full-width storage and appropriate taper. 

• Consider: extend the exclusive westbound right-turn lane to 525 feet of full-width storage and appropriate taper. 
• Consider: extend the exclusive southbound left-turn lane to 525 feet of full-width storage and appropriate taper. 
• Consider: The above recommendations will require modification of the traffic signal at this intersection. 
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Stephenson Road at Thriftwood Drive / Tear Drop Circle 

Without Reunion Creek Parkway Extension 

• Construct an exclusive northbound left-turn lane with 500 feet of full-width storage and appropriate taper 

• Construct a shared eastbound left-through lane with 250 feet of full-width storage and appropriate taper 

• Construct an exclusive southbound right-turn lane with 100 feet of full-width storage and appropriate taper 

With Reunion Creek Parkway Extension 

• Construct an exclusive northbound left-turn lane with 425 feet of full-width storage and appropriate taper 

• Construct a shared eastbound left-through lane with 125 feet of full-width storage and appropriate taper 

Stephenson Road at Derry Down Lane / Cockle Burr Drive 

Without Reunion Creek Parkway Extension 

• Construct an exclusive northbound left-turn lane with 100 feet of full-width storage and appropriate taper 

• Construct a shared eastbound left-through lane with 100 feet of full-width storage and appropriate taper 

With Reunion Creek Parkway Extension 

• Construct an exclusive northbound left-turn lane with 100 feet of full-width storage and appropriate taper 

• Construct a shared eastbound left-through lane with 100 feet of full-width storage and appropriate taper 

Stephenson Road at Smith Road 

Without Reunion Creek Parkway Extension 

• There are no recommended improvements at this intersection 

With Reunion Creek Parkway Extension 

• There are no recommended improvements at this intersection 

Thriftwood Drive at Staff / Bus Driveway 

Without Reunion Creek Parkway Extension 

• Construct an unsignalized intersection with the stop-controlled intersection being the southbound Staff/Buses 

Driveway approach 

With Reunion Creek Parkway Extension 

• Construct an unsignalized intersection with the stop-controlled approach being the southbound Staff/Buses 

Driveway approach 

• Construct an exclusive eastbound left-turn lane with 500 feet of full-width storage and appropriate taper 

• Construct an exclusive westbound right-turn lane with 275 feet of full-width storage and appropriate taper 

• Construct an exclusive southbound left-turn lane with maximum available full-width storage and appropriate taper 
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Thriftwood Drive / Reunion Creek Parkway Extension at Connector Road 

Without Reunion Creek Parkway Extension 

• Provide signage and striping as necessary to inform drivers of the road termination ahead. 

With Reunion Creek Parkway Extension 

• Construct an unsignalized intersection with the stop-controlled approach being the southbound Connector Road 

approach 

•  
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Figure 32: Recommended Improvements without Reunion Creek Parkway Extension 
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Figure 33: Recommended Improvements with Reunion Creek Parkway Extension 
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8.0 CONCLUSIONS 

As indicated in the traffic analysis, the proposed school is projected to have impacts on the surrounding roadway 

network and intersections.  Accordingly, recommendations for improvement are provided. 

Per North Carolina General Stature 136-18(29a), School systems such as WCPSS can be reimbursed for the total 

cost of any public roadway improvements required by NCDOT.  As such, the final determination of improvements 

attributed to the construction of H-12 High School is to be determined by appropriate personnel within NCDOT.  To 

this end, and to mitigate the impact of traffic generated by the proposed school has on the surrounding roadway 

network, specific improvements are recommended where as others are recommended for consideration by 

appropriate personnel within NCDOT. 

 

.
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10.0 APPENDIX 

A link to the following files is provided via Microsoft OneDrive: 

• Site Plan 

• Annotated Site Plan 

• NCDOT Scoping Checklist and approvals 

• Similar Sites Traffic Data (i.e. local data) 

• Traffic Signal Plans 

• Raw Traffic Count Data 

• Approved Development Traffic Studies 

• Traffic Volume Calculations 

• Synchro Files 

• SimTraffic Reports 
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TOWN OF APEX 
POST OFFICE BOX 250 
APEX, NORTH CAROLINA 27502 
PHONE 919-249-3426 

 

PUBLIC NOTIFICATION OF  
QUASI-JUDICIAL PUBLIC HEARING 
 

MAJOR SITE PLAN for 
Felton Grove High School 

   

Pursuant to the provisions of North Carolina General Statutes §160D-406 and to the Town of Apex Unified Development 

Ordinance (UDO) Section 2.2.11, notice is hereby given of a quasi-judicial public hearing before the Town Council of the Town of 
Apex. The purpose of this hearing is to consider the following:  

Applicant: Wake County Board of Education 
Authorized Agent: Renee Pfeifer, CLH Design PA 
Property Address: 8550 Stephenson Rd 
Acreage: +/- 66.48 
Proposed Use and Square Footage of Buildings: School, public or private; 399,641 ft2 
Property Identification Number (PIN): 0750545646 
 
Public Hearing Location:  

 
Apex Town Hall  
Council Chamber, 2nd Floor 
73 Hunter Street, Apex, North Carolina 

 

Town Council Public Hearing Date and Time: April 13, 2021   6:00 PM 
 

Vicinity Map: 

 
Property owners within 300 feet of the proposed Major Site Plan have been sent this notice via first class mail. All interested parties 
may appear at the public hearing and provide sworn testimony with respect to the application. In addition to the above map, the 
location of the property may be viewed online at https://maps.raleighnc.gov/imaps. The 2045 Land Use Map may be viewed online 
at www.apexnc.org/DocumentCenter/View/478. You may call 919-249-3426, Department of Planning and Community 
Development, with questions or for further information. To view the petition and related documents on-line: 
https://www.apexnc.org/DocumentCenter/View/34094. 

Published Dates:  March 24 – April 13, 2021 

Dianne Khin, AICP 
Director of Planning and Community Development 

 
- Page 435 -

https://maps.raleighnc.gov/imaps
https://www.apexnc.org/DocumentCenter/View/478/2045-Land-Use-Map-PDF
https://www.apexnc.org/DocumentCenter/View/34094/Felton-Grove-High-School?bidId=


- Page 436 -



- Page 437 -



 

 

TOWN OF APEX 
POST OFFICE BOX 250 
APEX, NORTH CAROLINA 27502 
PHONE 919-249-3426 

 

PUBLIC NOTIFICATION OF  
QUASI-JUDICIAL PUBLIC HEARING 
 

MAJOR SITE PLAN for 
Felton Grove High School 
CONTINUED 

Pursuant to the provisions of North Carolina General Statutes §160D-406 and to the Town of Apex Unified Development 

Ordinance (UDO) Section 2.2.11, notice is hereby given of a quasi-judicial public hearing before the Town Council of the Town of 
Apex. The purpose of this hearing is to consider the following:  

Applicant: Wake County Board of Education 
Authorized Agent: Renee Pfeifer, CLH Design PA 
Property Address: 8550 Stephenson Rd 
Acreage: +/- 66.08 
Proposed Use and Square Footage of Buildings: School, public or private; 399,641 ft2 
Property Identification Number (PIN): 0750545646 
 
Public Hearing Location:  

 
Apex Town Hall  
Council Chamber, 2nd Floor 
73 Hunter Street, Apex, North Carolina 

 

Town Council Public Hearing Date and Time: April 13, 2021   6:00 PM Continued to April 27, 2021  6:00 PM 
 

Vicinity Map: 

 
Property owners within 300 feet of the proposed Major Site Plan have been sent this notice via first class mail. All interested parties 
may appear at the public hearing and provide sworn testimony with respect to the application. In addition to the above map, the 
location of the property may be viewed online at https://maps.raleighnc.gov/imaps. The 2045 Land Use Map may be viewed online 
at www.apexnc.org/DocumentCenter/View/478. You may call 919-249-3426, Department of Planning and Community 
Development, with questions or for further information. To view the petition and related documents on-line: 
https://www.apexnc.org/DocumentCenter/View/34094. 

Published Dates:  March 24 – April 13. 2021 April 27, 2021 

Dianne Khin, AICP 
Director of Planning and Community Development 
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MUNICIPALIDAD DE APEX 
POST OFFICE BOX 250 
APEX, NORTH CAROLINA 27502 
TELÉFONO 919-249-3426 

 

NOTIFICACIÓN PÚBLICA 
DE AUDIENCIA PÚBLICA 

CUASI JUDICIAL 
 
PLANO DEL TERRENO para 
la Escuela Secundaria de Felton Grove  

Por la presente, se notifica una audiencia pública cuasi judicial ante el Concejo Municipal de la Municipalidad de Apex. 
El propósito de esta audiencia es considerar lo siguiente:  

Solicitante: Junta de Educación del Condado de Wake  
Agente autorizado: Renee Pfeifer, CLH Design PA 
Dirección del inmueble: 8550 Stephenson Rd 
Acres: +/- 66.08 
Uso propuesto y pies cuadrados de los edificios: Escuela, pública o privada; 399,641 ft2 
Número de identificación del inmueble (PIN por sus siglas en inglés): 0750545646 
 
Lugar de la audiencia pública:  

 
Edificio Municipal de Apex 
Sala del Concejo, 2do Piso 
73 Hunter Street, Apex, North Carolina 

 

Fecha y hora de la audiencia pública del Concejo Municipal: 13 de abril 27 de abril de 2021   6:00 PM 
 

Mapa de la zona: 

 
Quienes actualmente residen dentro de los 300 pies del Plano del Terreno han recibido esta notificación por correo de primera clase. Todas las 
partes interesadas pueden presentarse en la audiencia pública y ofrecer testimonio bajo juramento con respecto a la solicitud. Además del mapa 
mencionado anteriormente, la ubicación del inmueble puede verse en línea en https://maps.raleighnc.gov/imaps. El Mapa de Uso de Terrenos 
2045 puede verse en línea en www.apexnc.org/DocumentCenter/View/478. Puede llamar al 919-249-3426, Departamento de Planificación y 
Desarrollo Comunitario, si tiene preguntas o para pedir más información. Para ver la petición y los documentos relacionados en línea: 
https://www.apexnc.org/DocumentCenter/View/34094. 

Fechas de publicación:  1. ° de abril al 13 de abril 27 de abril de 2021 
Dianne Khin, AICP 
Directora de Planificación y Desarrollo Comunitario  
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Stormwater Management Design Narrative 

H12/Felton Grove High School 

CLH Project No.: 19-168 

February 2021 

PROJECT DESCRIPTION 

The 68 acre proposed H12-Felton Grove site is located in southern Apex just west of Stephenson Road 

and north of Sunset Lake Road.  The property is located at the western terminus of Derry Down Lane and 

Thriftwood Drive.  The project consists of building a new High School building, roadways, parking lots, 

athletic fields with concessions and comfort stations, stormwater control devices, water, sewer and other 

utility extensions to serve the property. 

The site is currently vacant and wooded.  The proposed impervious built upon area is 20.14 acres.  All of 

the site impervious areas will be directed to stormwater control measures (SCMs).  

Most of the site has Type B Appling and Cecil soils, with Type D Worsham and Wahadkee soils along 

the streams within the site. 

There are no flood hazard boundaries within the property as indicated on FEMA map 3720075000J dated 

May 2, 2006. 

There are two streams with Neuse River Buffers and several existing wetland areas on-site.  All wetland 

and stream impacts will be permitted with NC DEQ and US Corps of Engineers. 

Erosion and Sedimentation Control will be permitted with NC DEQ – Land Quality Section. 

All SCM’s will be permitted by the Town of Apex. 

STORMWATER MANAGEMENT  

All of drainage analysis points (A through G) are located at the western property line.  Areas A, B, C and 

E post development areas are greatly reduced and have no proposed impervious areas within their limits.  

Area D has three proposed stormwater wetlands, Area F has one proposed dry detention basin and Area G 

has one proposed stormwater wetland.   

The site is designed to meet the Town of Apex stormwater quality and quantity requirements.  The site 

stormwater is designed to reduce or be equal to the pre-development rates for the 1-year and 10-year 24-

hour design storm.  

The proposed greenway trail required by the Town of Apex will not be included in the stormwater 

quantity design calculations. 
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Stormwater Quality 

In accordance with Town of Apex’s UDO section 6.1.7 A.3, stormwater treatment at this site will be 

achieved by capturing and slowly releasing the impervious runoff from the first 1-inch of rainfall.  The 

four wetlands will be designed to meet this requirement.  The proposed dry detention pond is designed to 

reduce the peak flow rates. 

All of the site impervious areas will be treated by the proposed SCMs except the proposed Town of Apex 

greenway trail.  The greenway trail is required within the proposed sanitary sewer easement at the 

southern side of the site. 

Nitrogen Reduction 

As of this date, the Town of Apex is not a named local government under 15A NCAC 02B .0235: Neuse 

River Basin-Nutrient Sensitive Waters Management Strategy: Basinwide Stormwater Requirements.  It is 

anticipated that the Town may be added to that rule in the future.  Since this project has been submitted 

for permitting prior to Apex being added to that rule, the project is considered exempt from the rule if 

Apex is added in the future.  As such, there is no nitrogen removal required for this site. 

Stormwater Quantity 

The four proposed stormwater wetlands and one dry detention basin are designed to meet the current 

NCDEQ-MDC and Town of Apex requirements that to reduce the runoff to meet the pre-development 

peak flows of the 1-year, 10-year, and 100-year 24 hour Design Storms.  The 100-year Design Storm shall 

have a minimum of 1 foot of freeboard at the SCM embankments.   

The site requires a stormwater study of the downstream impacts downstream to where the site is 10 

percent of the drainage area.  All existing structures or culverts downstream are required to be included in 

the study.  This report does not determine if the structures or culverts are designed to meet the current 

storm drainage conditions, but to determine if there are increases to the run-off that may cause negative 

impacts.  The study determined that the run-off is below or equal to the existing run-off rates for the 1-

year, 10-year and 100-year 24 hour Design Storms. 

Calculations are performed using the 2021 Autocad Hydraflow program that utilizes TR-55 methods. 
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Table 1: Pre-Development / Post-Development Peak Runoff Comparison Summary 

Drainage 

Area 
Phase Q1 (cfs) Q10 (cfs) 

 

 

Q100 (cfs) Notes 

A  

Pre Dev. 0.35 8.01 22.12 

 Post Dev.  0.33  4.87 12.81 

Managed    

B 

Pre Dev. 0.09  1.92 5.35 

 Post Dev. 0.03 0.40 1.02 

Managed    

C 

Pre Dev. 0.17 3.86 10.65 

 Post Dev. 0.16 1.31 3.08 

Managed    

D 

Pre Dev. 69.74 257.45 518.37 
3 Stormwater 

Wetlands 
Post Dev. 106.04 332.16 624.41 

Managed 68.22 237.42 509.98 

E 

Pre Dev. 0.21 2.76 7.10 

 Post Dev. 0.18 2.41 6.09 

Managed    

F 

Pre Dev. 6.35 34.93 81.66 
One Dry 

Detention Pond 
Post Dev. 9.00 34.83 67.52 

Managed 3.97 13.14 45.62 

G 

Pre Dev. 50.75 182.70 364.47 
One Stormwater 

Wetland 
Post Dev. 76.26 240.56 455.56 

Managed 49.00 175.02 357.45 

H 

Pre Dev. 265.14 1007.95 2033.27 
Existing 48” 

CMP culverts 
Post Dev.    

Managed 260.10 958.19 1981.70 

I 

Pre Dev. 966.04 4127.88 8713.51 
Study Analysis 

Point 
Post Dev.    

Managed 966.04 4127.88 8713.51 

 

. 
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STORMWATER PRE/POST DEVELOPMENT DATE

ANALYSIS 2/11/2021

PROJECT NAME PROJECT NO

H-12 Felton Grove HS 19-168

LOCATION BY

Apex, NC KAL

STORMWATER ANALYSIS POINT: 'A'

Runoff Calculations

Pre-Development:

Site Area = 3.85 ac

Wt. CN = 55.0

Site Soils: (Hydrologic Soil Group B)

Wooded Area: 3.85 ac CN= 55

Impervious Area: 0.00 ac CN= 98

Lawn Area: 0.00 ac CN= 74

Weighted CN: 55.0

Post-Development:

Site Area = 1.02 ac

Wt. CN = 59.3

Site Soils: (Hydrologic Soil Group B)

Wooded Area: 0.60 ac CN= 55

Impervious Area: 0.00 ac CN= 98

Lawn Area: 0.22 ac CN= 74

Brush (No mow seed mix): 0.20 ac CN= 56

Weighted CN: 59.3

- Page 456 -



STORMWATER PRE/POST DEVELOPMENT DATE

ANALYSIS 2/11/2021

PROJECT NAME PROJECT NO

H-12 Felton Grove HS 19-168

LOCATION BY

Apex, NC KAL

STORMWATER ANALYSIS POINT: Upstream Off-site

Area 'A'
Runoff Calculations

Pre-Development

Site Area = 2.40 ac

Wt. CN = 68.7

Site Soils: (Hydrologic Soil Group B)

Wooded Area: 0.95 ac CN= 55

R 1/2 acre 0.00 ac CN= 73

R 1/4 acre 1.45 ac CN= 78

Weighted CN: 68.7

Post-Development

Site Area = 2.40 ac

Wt. CN = 68.7

Site Soils: (Hydrologic Soil Group B)

Wooded Area: 0.95 ac CN= 55

R 1/2 acre 0.00 ac CN= 73

R 1/4 acre 1.45 ac CN= 78

Weighted CN: 68.7
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STORMWATER PRE/POST DEVELOPMENT DATE

ANALYSIS 2/11/2021

PROJECT NAME PROJECT NO

H-12 Felton Grove HS 19-168

LOCATION BY

Apex, NC KAL

STORMWATER ANALYSIS POINT: 'B'

Runoff Calculations

Pre-Development:

Site Area = 1.75 ac

Wt. CN = 55.0

Site Soils: (Hydrologic Soil Group B)

Wooded Area: 1.75 ac CN= 55

Impervious Area: 0.00 ac CN= 98

Lawn Area: 0.00 ac CN= 74

Weighted CN: 55.0

Post-Development:

Site Area = 0.23 ac

Wt. CN = 55.8

Site Soils: (Hydrologic Soil Group B)

Wooded Area: 0.05 ac CN= 55

Impervious Area: 0.00 ac CN= 98

Lawn Area: 0.00 ac CN= 74

Brush (No mow seed mix): 0.18 ac CN= 56

Weighted CN: 55.8
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STORMWATER PRE/POST DEVELOPMENT DATE

ANALYSIS 2/11/2021

PROJECT NAME PROJECT NO

H-12 Felton Grove HS 19-168

LOCATION BY

Apex, NC KAL

STORMWATER ANALYSIS POINT: 'C'

Runoff Calculations

Pre-Development:

Site Area = 3.01 ac

Wt. CN = 55.0

Site Soils: (Hydrologic Soil Group B)

Wooded Area: 3.01 ac CN= 55

Impervious Area: 0.00 ac CN= 98

Lawn Area: 0.00 ac CN= 74

Weighted CN: 55.0

Post-Development:

Site Area = 0.62 ac

Wt. CN = 58.8

Site Soils: (Hydrologic Soil Group B)

Wooded Area: 0.07 ac CN= 55

Impervious Area: 0.00 ac CN= 98

Lawn Area: 0.10 ac CN= 74

Brush (No mow seed mix): 0.45 ac CN= 56

Weighted CN: 58.8
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STORMWATER PRE/POST DEVELOPMENT DATE

ANALYSIS 2/11/2021

PROJECT NAME PROJECT NO

H-12 Felton Grove HS 19-168

LOCATION BY

Apex, NC KAL

STORMWATER ANALYSIS POINT: 'D'

Runoff Calculations

Pre-Development:

Site Area = 29.39 ac

Wt. CN = 61.6

Site Soils: (Hydrologic Soil 70% Group B - 30% Group D)

Wooded Area: 29.39 ac CN= 62

Impervious Area: 0.00 ac CN= 98

Lawn Area: 0.00 ac CN= 76

Weighted CN: 61.6

Post-Development:

Site Area = 38.89 ac

Wt. CN = 79.2

Site Soils: (Hydrologic Soil 70% Group B - 30% Group D)

Wooded Area: 5.50 ac CN= 62

Impervious Area: 10.49 ac CN= 98

Lawn Area: 21.80 ac CN= 76

Brush (No mow seed mix): 1.10 ac CN= 56

Weighted CN: 79.2
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STORMWATER PRE/POST DEVELOPMENT DATE

ANALYSIS 2/11/2021

PROJECT NAME PROJECT NO

H-12 Felton Grove HS 19-168

LOCATION BY

Apex, NC KAL

STORMWATER ANALYSIS POINT: Upstream Off-site

Area 'D'
Runoff Calculations

Pre-Development

Site Area = 101.30 ac

Wt. CN = 71.9

Site Soils: (Hydrologic Soil 70% Group B - 10% GROUP C - 15% Group D)

Wooded Area: 22.00 ac CN= 60

R 1/2 acre 42.50 ac CN= 73

R 1/4 acre 36.80 ac CN= 78

Weighted CN: 71.9

Post-Development 

Site Area = 101.38 ac

Wt. CN = 72.0

Site Soils: (Hydrologic Soil 70% Group B - 10% GROUP C - 15% Group D)

Wooded Area: 21.50 ac CN= 60

R 1/2 acre 42.50 ac CN= 73

R 1/4 acre 37.38 ac CN= 78

Weighted CN: 72.0

Post-Development (Excluding Area to SCMs)

Site Area = 100.69 ac

Wt. CN = 72.0

Site Soils: (Hydrologic Soil 70% Group B - 10% GROUP C - 15% Group D)

Wooded Area: 21.50 ac CN= 60

R 1/2 acre 42.50 ac CN= 73

R 1/4 acre 36.69 ac CN= 78

Weighted CN: 72.0

- Page 461 -



STORMWATER PRE/POST DEVELOPMENT DATE

ANALYSIS 2/11/2021

PROJECT NAME PROJECT NO

H-12 Felton Grove HS 19-168

LOCATION BY

Apex, NC KAL

STORMWATER ANALYSIS POINT: 'E'

Runoff Calculations

Pre-Development:

Site Area = 2.11 ac

Wt. CN = 57.2

Site Soils: (Hydrologic Soil 90% Group B - 10% Group D)

Wooded Area: 2.11 ac CN= 57

Impervious Area: 0.00 ac CN= 98

Lawn Area: 0.00 ac CN= 75

Weighted CN: 57.2

Post-Development:

Site Area = 1.42 ac

Wt. CN = 56.9

Site Soils: (Hydrologic Soil 90% Group B - 10% Group D)

Wooded Area: 0.80 ac CN= 57

Impervious Area: 0.00 ac CN= 98

Lawn Area: 0.02 ac CN= 75

Brush (No mow seed mix): 0.60 ac CN= 56

Weighted CN: 56.9
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STORMWATER PRE/POST DEVELOPMENT DATE

ANALYSIS 2/11/2021

PROJECT NAME PROJECT NO

H-12 Felton Grove HS 19-168

LOCATION BY

Apex, NC KAL

STORMWATER ANALYSIS POINT: 'F'

Runoff Calculations

Pre-Development:

Site Area = 15.62 ac

Wt. CN = 55.0

Site Soils: (Hydrologic Soil Grou B)

Wooded Area: 15.62 ac CN= 55

Impervious Area: 0.00 ac CN= 98

Lawn Area: 0.00 ac CN= 74

Weighted CN: 55.0

Post-Development:

Site Area = 2.11 ac

Wt. CN = 68.7

Site Soils: (Hydrologic Soil Grou B)

Wooded Area: 0.35 ac CN= 55

Impervious Area: 0.00 ac CN= 98

Lawn Area: 1.51 ac CN= 74

Brush (No mow seed mix): 0.25 ac CN= 56

Weighted CN: 68.7
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STORMWATER PRE/POST DEVELOPMENT DATE

ANALYSIS 2/11/2021

PROJECT NAME PROJECT NO

H-12 Felton Grove HS 19-168

LOCATION BY

Apex, NC KAL

STORMWATER ANALYSIS POINT: Upstream Off-site

Area 'F'
Runoff Calculations

Pre-Development

Site Area = 7.67 ac

Wt. CN = 71.7

Site Soils: (Hydrologic Soil Group B)

Wooded Area: 2.00 ac CN= 55

R 1/2 acre 0.00 ac CN= 73

R 1/4 acre 5.67 ac CN= 78

Weighted CN: 71.7

Post-Development

Site Area = 8.73 ac

Wt. CN = 72.4

Site Soils: (Hydrologic Soil Group B)

Wooded Area: 2.00 ac CN= 55

R 1/2 acre 0.00 ac CN= 73

R 1/4 acre 6.73 ac CN= 78

Weighted CN: 72.4
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STORMWATER PRE/POST DEVELOPMENT DATE

ANALYSIS 2/11/2021

PROJECT NAME PROJECT NO

H-12 Felton Grove HS 19-168

LOCATION BY

Apex, NC KAL

STORMWATER ANALYSIS POINT: 'G'

Runoff Calculations

Pre-Development:

Site Area = 12.40 ac

Wt. CN = 60.5

Site Soils: (Hydrologic Soil 75% Group B - 25% Group D)

Wooded Area: 12.40 ac CN= 61

Impervious Area: 0.00 ac CN= 98

Lawn Area: 0.00 ac CN= 76

Weighted CN: 60.5

Post-Development:

Site Area = 23.81 ac

Wt. CN = 79.9

Site Soils: (Hydrologic Soil 75% Group B - 25% Group D)

Wooded Area: 6.50 ac CN= 61

Impervious Area: 9.65 ac CN= 98

Lawn Area: 6.91 ac CN= 76

Brush (No mow seed mix): 0.75 ac CN= 56

Weighted CN: 79.9
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STORMWATER PRE/POST DEVELOPMENT DATE

ANALYSIS 2/11/2021

PROJECT NAME PROJECT NO

H-12 Felton Grove HS 19-168

LOCATION BY

Apex, NC KAL

STORMWATER ANALYSIS POINT: Total Additional Upstream

Area To Point 'G'
Runoff Calculations

Pre-Development

Site Area = 77.61 ac

Wt. CN = 71.7

Site Soils: (Hydrologic Soil 75% Group B - 25% Group D)

Wooded Area: 15.00 ac CN= 61

R 1/2 acre 53.00 ac CN= 74

R 1/4 acre 9.61 ac CN= 78

Weighted CN: 71.7

Post Development

Site Area = 76.60 ac

Wt. CN = 71.6

Site Soils: (Hydrologic Soil 75% Group B - 25% Group D)

Wooded Area: 15.00 ac CN= 61

R 1/2 acre 53.00 ac CN= 74

R 1/4 acre 8.60 ac CN= 78

Weighted CN: 71.6
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STORMWATER PRE/POST DEVELOPMENT DATE

ANALYSIS 2/11/2021

PROJECT NAME PROJECT NO

H-12 Felton Grove HS 19-168

LOCATION BY

Apex, NC KAL

SCM D1 On-site 

Site Area = 14.85 ac

Wt. CN = 81.6

Site Soils: (Hydrologic Soil 70% Group B - 30% Group D)

Wooded Area: 0.00 ac CN= 62

Impervious Area: 3.89 ac CN= 98

Lawn Area: 10.96 ac CN= 76

Weighted CN: 81.6

SCM D1 Off-site 

Site Area = 0.56 ac

Wt. CN = 62.3

Site Soils: (Hydrologic Soil 70% Group B - 30% Group D)

Wooded Area: 0.55 ac CN= 62

Impervious Area: 0.01 ac CN= 98

Lawn Area: 0.00 ac CN= 76

Weighted CN: 62.3

SCM D2 On-site 

Site Area = 11.30 ac

Wt. CN = 86.5

Site Soils: (Hydrologic Soil 70% Group B - 30% Group D)

Wooded Area: 0.00 ac CN= 62

Impervious Area: 5.45 ac CN= 98

Lawn Area: 5.85 ac CN= 76

Weighted CN: 86.5
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STORMWATER PRE/POST DEVELOPMENT DATE

ANALYSIS 2/11/2021

PROJECT NAME PROJECT NO

H-12 Felton Grove HS 19-168

LOCATION BY

Apex, NC KAL

SCM D2 Off-site

Site Area = 0.14 ac

Wt. CN = 61.6

Site Soils: (Hydrologic Soil 70% Group B - 30% Group D)

Wooded Area: 0.14 ac CN= 62

Impervious Area: 0.00 ac CN= 98

Lawn Area: 0.00 ac CN= 76

Weighted CN: 61.6

SCM D3 On-site

Site Area = 2.87 ac

Wt. CN = 84.7

Site Soils: (Hydrologic Soil 70% Group B - 30% Group D)

Wooded Area: 0.00 ac CN= 62

Impervious Area: 1.15 ac CN= 98

Lawn Area: 1.72 ac CN= 76

Weighted CN: 84.7

AREA D On-site Bypass

Site Area = 9.87 ac

Wt. CN = 65.7

Site Soils: (Hydrologic Soil 70% Group B - 30% Group D)

Wooded Area: 5.50 ac CN= 62

Impervious Area: 0.00 ac CN= 98

Lawn Area: 3.27 ac CN= 76

Brush (No mow seed mix): 1.10 ac CN= 56

Weighted CN: 65.7
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STORMWATER PRE/POST DEVELOPMENT DATE

ANALYSIS 2/11/2021

PROJECT NAME PROJECT NO

H-12 Felton Grove HS 19-168

LOCATION BY

Apex, NC KAL

SCM F On-site

Site Area = 1.63 ac

Wt. CN = 72.5

Site Soils: (Hydrologic Soil 75% Group B - 25% Group D)

Wooded Area: 0.13 ac CN= 55

Impervious Area: 0.00 ac CN= 98

Lawn Area: 1.50 ac CN= 74

Weighted CN: 72.5

SCM F Off-site

Site Area = 8.73 ac

Wt. CN = 72.4

Site Soils: (Hydrologic Soil Group B)

Wooded Area: 2.00 ac CN= 55

R 1/2 acre 0.00 ac CN= 73

R 1/4 acre 6.73 ac CN= 78

Weighted CN: 72.4

AREA F On-site Bypass

Site Area = 0.48 ac

Wt. CN = 55.9

Site Soils: (Hydrologic Soil 75% Group B - 25% Group D)

Wooded Area: 0.22 ac CN= 55

Impervious Area: 0.00 ac CN= 98 Greenway Trail

Lawn Area: 0.01 ac CN= 74

Brush (No mow seed mix): 0.25 ac CN= 56

Weighted CN: 55.9
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STORMWATER PRE/POST DEVELOPMENT DATE

ANALYSIS 2/11/2021

PROJECT NAME PROJECT NO

H-12 Felton Grove HS 19-168

LOCATION BY

Apex, NC KAL

SCM G On-site

Site Area = 14.73 ac

Wt. CN = 89.8

Site Soils: (Hydrologic Soil 75% Group B - 25% Group D)

Wooded Area: 0.00 ac CN= 61

Impervious Area: 9.34 ac CN= 98

Lawn Area: 5.39 ac CN= 76

Weighted CN: 89.8

SCM G Off-site

Site Area = 0.02 ac

Wt. CN = 86.8

Site Soils: (Hydrologic Soil 75% Group B - 25% Group D)

Wooded Area: 0.00 ac CN= 61

Impervious Area: 0.01 ac CN= 98

Lawn Area: 0.01 ac CN= 76

Weighted CN: 86.8

AREA G On-site Bypass

Site Area = 9.07 ac

Wt. CN = 60.3

Site Soils: (Hydrologic Soil 75% Group B - 25% Group D)

Wooded Area: 6.50 ac CN= 61

Impervious Area: 0.00 ac CN= 98

Brush (No mow seed mix): 0.25 ac CN= 56

Weighted CN: 60.3
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STORMWATER PRE/POST DEVELOPMENT DATE

ANALYSIS 2/11/2021

PROJECT NAME PROJECT NO

H-12 Felton Grove HS 19-168

LOCATION BY

Apex, NC KAL

STORMWATER ANALYSIS POINT: Total Additional Upstream

Area To Point 'D/E'
Runoff Calculations

Site Area = 271.00 ac

Wt. CN = 70.2

Site Soils: (Hydrologic Soil 75% Group B - 5% GROUP C - 15% Group D)

Wooded Area: 107.00 ac CN= 60

R 1/8 acre 62.00 ac CN= 74

R 1/2 acre 97.00 ac CN= 78

Water Surface 5.00 ac CN= 98

Weighted CN: 70.2
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STORMWATER PRE/POST DEVELOPMENT DATE

ANALYSIS 2/11/2021

PROJECT NAME PROJECT NO

H-12 Felton Grove HS 19-168

LOCATION BY

Apex, NC KAL

STORMWATER ANALYSIS POINT: Area H 

Landfill Culverts
Runoff Calculations

Site Area = 43.30 ac

Wt. CN = 73.4

Site Soils: (Hydrologic Soil 40% Group B - 20% GROUP C - 40% Group D)

Wooded Area: 26.30 ac CN= 67

R 1/8 acre 0.00 ac CN= 78

R 1/2 acre 5.00 ac CN= 81

Land Fill 12.00 ac CN= 84

Weighted CN: 73.4
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STORMWATER PRE/POST DEVELOPMENT DATE

ANALYSIS 2/11/2021

PROJECT NAME PROJECT NO

H-12 Felton Grove HS 19-168

LOCATION BY

Apex, NC KAL

STORMWATER ANALYSIS POINT: Middle Creek

Area To Point 'I'
Runoff Calculations

Site Area = 2637.00 ac

Wt. CN = 67.9

Site Soils: (Hydrologic Soil 80% Group B - 5% GROUP C - 15% Group D)

Industrial 580.00 ac CN= 93

Commercial/Business 75.00 ac CN= 89

Wooded Area: 2151.00 ac CN= 59

R 1/8 acre 275.00 ac CN= 73

R 1/2 acre 195.00 ac CN= 77

Land Fill 16.00 ac CN= 81

Golf Course/Lawn 190.00 ac CN= 65

Water Surface 18.00 ac CN= 98

Weighted CN: 67.9
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Hydrograph Summary Report

1

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 0.216 2 726 2,401 ------ ------ ------ Area A Onsite Pre

2 SCS Runoff 0.134 2 726 1,496 ------ ------ ------ Area A Off-site Pre

3 Combine 0.350 2 726 3,897 1, 2 ------ ------ Total Area A Pre

4 SCS Runoff 0.086 2 732 1,032 ------ ------ ------ Area B Onsite Pre

5 SCS Runoff 0.168 2 726 1,877 ------ ------ ------ Area C Onsite Pre

6 SCS Runoff 5.589 2 732 36,001 ------ ------ ------ Area D Onsite Pre

7 SCS Runoff 64.33 2 730 267,434 ------ ------ ------ Area D Offsite Pre

8 Combine 69.74 2 730 303,434 6, 7 ------ ------ Total Area D Pre

9 SCS Runoff 0.214 2 728 1,634 ------ ------ ------ Area E Onsite Pre

10 SCS Runoff 0.730 2 736 9,444 ------ ------ ------ Area F Onsite Pre

11 SCS Runoff 5.824 2 726 20,314 ------ ------ ------ Area F Off-site Pre

12 Combine 6.354 2 726 29,758 10, 11 ------ ------ Total Area F Pre

13 SCS Runoff 2.358 2 732 15,189 ------ ------ ------ Area G Onsite Pre

14 SCS Runoff 48.47 2 730 202,342 ------ ------ ------ Area G Off-site Pre

15 Combine 50.75 2 730 217,531 13, 14 ------ ------ Toital Area G Pre

17 SCS Runoff 0.205 2 724 1,049 ------ ------ ------ Area A Onsite Post

18 SCS Runoff 0.134 2 726 1,496 ------ ------ ------ Area A Off-site Post

19 Combine 0.331 2 726 2,545 17, 18 ------ ------ Total Area A Post

20 SCS Runoff 0.026 2 720 144 ------ ------ ------ Area B Onsite Post

21 SCS Runoff 0.161 2 720 550 ------ ------ ------ Area C Onsite Post

22 SCS Runoff 41.12 2 730 155,699 ------ ------ ------ Area D Onsite Post

23 SCS Runoff 64.92 2 730 269,318 ------ ------ ------ Area D Offsite Post

24 Combine 106.04 2 730 425,017 22, 23 ------ ------ Total Area D Post

25 SCS Runoff 0.184 2 722 1,088 ------ ------ ------ Area E Onsite Post

26 SCS Runoff 1.597 2 722 4,732 ------ ------ ------ Area F Onsite Post

27 SCS Runoff 8.999 2 722 24,905 ------ ------ ------ Area F Off-site Post

28 Combine 10.60 2 722 29,637 26, 27 ------ ------ Total Area F Post

29 SCS Runoff 39.49 2 722 103,578 ------ ------ ------ Area G Onsite Post

30 SCS Runoff 47.43 2 730 198,458 ------ ------ ------ Area G Off-site Post

31 Combine 76.26 2 724 305,920 14, 29, ------ ------ Total Area G Post

33 SCS Runoff 23.56 2 722 66,609 ------ ------ ------ Area to SCM D1 Onsite

34 SCS Runoff 0.165 2 726 723 ------ ------ ------ Area to SCM D1 Off-site

35 Combine 23.70 2 722 67,332 33, 34 ------ ------ Total Area to SCM D1

19-168-H12 Storm Analysis.gpw Return Period: 1 Year Friday, 02 / 12 / 2021

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021
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Hydrograph Summary Report

2

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

36 Reservoir 0.318 2 1444 58,494 35 383.90 54,068 Route SCM D1

37 SCS Runoff 22.91 2 722 64,219 ------ ------ ------ Area to SCM D2 Onsite

38 SCS Runoff 0.037 2 726 170 ------ ------ ------ Area to SCM D2 Offsite

39 Combine 22.94 2 722 64,388 37, 38 ------ ------ Total Area to SCM D2

40 Reservoir 0.264 2 1444 50,834 39 392.20 53,261 Route SCM D2

41 SCS Runoff 5.342 2 722 14,983 ------ ------ ------ Area to SCM D3 Onsite

42 Reservoir 0.070 2 1442 13,116 41 384.46 11,987 Route SCM D3

43 SCS Runoff 3.348 2 732 17,002 ------ ------ ------ Area D Bypassing SCMs

44 SCS Runoff 64.48 2 730 267,485 ------ ------ ------ Area D Offsite Post

45 Combine 68.22 2 730 406,932 36, 40, 42,
43, 44

------ ------ Total Managed Area D Post

47 SCS Runoff 1.693 2 722 4,679 ------ ------ ------ Area F Onsite Post

48 Combine 10.69 2 722 29,584 27, 47 ------ ------ Total to SCM F

49 Reservoir 3.948 2 734 29,574 48 388.90 7,295 Route SCM F

50 SCS Runoff 0.044 2 724 325 ------ ------ ------ Area F Bypassing SCM

51 Combine 3.971 2 732 29,899 49, 50 ------ ------ Total Managed Area F Post

53 SCS Runoff 39.35 2 720 102,926 ------ ------ ------ Area to SCM G Onsite

54 SCS Runoff 0.047 2 720 122 ------ ------ ------ Area to SCM G Offsite

55 Combine 39.40 2 720 103,048 53, 54 ------ ------ Total Area to SCM G

56 Reservoir 0.360 2 1444 77,110 55 388.31 87,596 Route SCM G

57 SCS Runoff 1.365 2 734 9,827 ------ ------ ------ Area G Bypassing SCM

58 Combine 49.00 2 730 285,395 30, 56, 57 ------ ------ Total Managed Area G Post

60 SCS Runoff 126.84 2 734 660,044 ------ ------ ------ Additional Area to Point D-E

61 Combine 70.41 2 730 310,377 1, 4, 5,
8, 9,

------ ------ Total Area A-E Pre

62 Combine 193.33 2 734 970,420 60, 61 ------ ------ Total A-E Post & Upstream

63 Reach 187.87 2 738 970,419 62 ------ ------ A-E Travel to H Landfill Culverts

64 Combine 56.66 2 730 247,289 12, 15, ------ ------ Total Area F & G Pre

65 Reach 54.76 2 734 247,288 64 ------ ------ F&G Travel to H Landfill Culverts

66 SCS Runoff 24.85 2 736 125,838 ------ ------ ------ Area H at Culverts

67 Combine 265.16 2 736 1,343,545 63, 65, 66 ------ ------ Total Flow H At Culverts Pre

69 SCS Runoff 484.42 2 772 5,397,708 ------ ------ ------ Area I - Apex

70 Reach 483.07 2 776 5,397,708 69 ------ ------ Culverts Travel to I

71 Combine 966.04 2 774 10,795,419 69, 70 ------ ------ Total Area I Pre

19-168-H12 Storm Analysis.gpw Return Period: 1 Year Friday, 02 / 12 / 2021

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021
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Hydrograph Summary Report

3

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

73 SCS Runoff 126.84 2 734 660,044 ------ ------ ------ Additional Area to Point D-E

74 Combine 68.53 2 730 409,763 17, 20, 21,
25, 45,

------ ------ Total Area A-E Post

75 Combine 191.24 2 734 1,069,806 73, 74 ------ ------ Total A-E Post & Upstream

76 Reach 185.85 2 738 1,069,762 75 ------ ------ A-E Travel to H Landfill Culverts

77 Combine 52.91 2 730 315,294 51, 58, ------ ------ Total Area F & G Post

78 Reach 51.13 2 734 315,262 77 ------ ------ F&G Travel to H Landfill Culverts

79 SCS Runoff 24.85 2 736 125,838 ------ ------ ------ Area H at Culverts

80 Combine 260.08 2 736 1,510,861 76, 78, 79 ------ ------ Total Area H At Culverts Post

82 SCS Runoff 484.42 2 772 5,397,708 ------ ------ ------ Area I  - Apex

83 Reach 483.07 2 776 5,397,708 82 ------ ------ Culverts Travel to I

84 Combine 966.04 2 774 10,795,419 82, 83 ------ ------ Total Area I Post

19-168-H12 Storm Analysis.gpw Return Period: 1 Year Friday, 02 / 12 / 2021

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 1

Area A Onsite Pre

Hydrograph type =  SCS Runoff Peak discharge =  0.216 cfs
Storm frequency =  1 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  2,401 cuft
Drainage area =  3.850 ac Curve number =  55
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  12.10 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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TR55 Tc Worksheet
5

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 1

Area A Onsite Pre

Description A B C Totals

Sheet Flow
Manning's n-value =  0.400 0.011 0.011
Flow length (ft) =  50.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.48 0.00 0.00
Land slope (%) =  4.00 0.00 0.00

Travel Time (min) = 8.96 + 0.00 + 0.00 = 8.96

Shallow Concentrated Flow
Flow length (ft) =  845.00 0.00 0.00
Watercourse slope (%) =  7.70 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =4.48 0.00 0.00

Travel Time (min) = 3.15 + 0.00 + 0.00 = 3.15

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 12.10 min
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 2

Area A Off-site Pre

Hydrograph type =  SCS Runoff Peak discharge =  0.134 cfs
Storm frequency =  1 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  1,496 cuft
Drainage area =  2.400 ac Curve number =  55
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  12.10 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd No. 2

- Page 479 -



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 3

Total Area A Pre

Hydrograph type =  Combine Peak discharge =  0.350 cfs
Storm frequency =  1 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  3,897 cuft
Inflow hyds. =  1, 2 Contrib. drain. area =  6.250 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 4

Area B Onsite Pre

Hydrograph type =  SCS Runoff Peak discharge =  0.086 cfs
Storm frequency =  1 yrs Time to peak =  732 min
Time interval =  2 min Hyd. volume =  1,032 cuft
Drainage area =  1.750 ac Curve number =  55
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  15.20 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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TR55 Tc Worksheet
9

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 4

Area B Onsite Pre

Description A B C Totals

Sheet Flow
Manning's n-value =  0.400 0.011 0.011
Flow length (ft) =  50.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.48 0.00 0.00
Land slope (%) =  1.50 0.00 0.00

Travel Time (min) = 13.27 + 0.00 + 0.00 = 13.27

Shallow Concentrated Flow
Flow length (ft) =  550.00 0.00 0.00
Watercourse slope (%) =  9.10 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =4.87 0.00 0.00

Travel Time (min) = 1.88 + 0.00 + 0.00 = 1.88

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 15.20 min
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 5

Area C Onsite Pre

Hydrograph type =  SCS Runoff Peak discharge =  0.168 cfs
Storm frequency =  1 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  1,877 cuft
Drainage area =  3.010 ac Curve number =  55
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  10.80 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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TR55 Tc Worksheet
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 5

Area C Onsite Pre

Description A B C Totals

Sheet Flow
Manning's n-value =  0.400 0.011 0.011
Flow length (ft) =  50.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.48 0.00 0.00
Land slope (%) =  5.00 0.00 0.00

Travel Time (min) = 8.20 + 0.00 + 0.00 = 8.20

Shallow Concentrated Flow
Flow length (ft) =  690.00 0.00 0.00
Watercourse slope (%) =  7.50 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =4.42 0.00 0.00

Travel Time (min) = 2.60 + 0.00 + 0.00 = 2.60

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 10.80 min
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 6

Area D Onsite Pre

Hydrograph type =  SCS Runoff Peak discharge =  5.589 cfs
Storm frequency =  1 yrs Time to peak =  732 min
Time interval =  2 min Hyd. volume =  36,001 cuft
Drainage area =  29.390 ac Curve number =  61.6
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  24.00 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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TR55 Tc Worksheet
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 6

Area D Onsite Pre

Description A B C Totals

Sheet Flow
Manning's n-value =  0.400 0.011 0.011
Flow length (ft) =  50.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.48 0.00 0.00
Land slope (%) =  1.00 0.00 0.00

Travel Time (min) = 15.61 + 0.00 + 0.00 = 15.61

Shallow Concentrated Flow
Flow length (ft) =  830.00 0.00 0.00
Watercourse slope (%) =  4.00 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =3.23 0.00 0.00

Travel Time (min) = 4.29 + 0.00 + 0.00 = 4.29

Channel Flow
X sectional flow area (sqft) =  27.00 0.00 0.00
Wetted perimeter (ft) =  14.50 0.00 0.00
Channel slope (%) =  2.50 0.00 0.00
Manning's n-value =  0.030 0.015 0.015
Velocity (ft/s) =11.91

0.00
0.00

Flow length (ft) ({0})2955.0 0.0 0.0

Travel Time (min) = 4.13 + 0.00 + 0.00 = 4.13

Total Travel Time, Tc .............................................................................. 24.00 min
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 7

Area D Offsite Pre

Hydrograph type =  SCS Runoff Peak discharge =  64.33 cfs
Storm frequency =  1 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  267,434 cuft
Drainage area =  101.300 ac Curve number =  71.9
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  24.00 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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TR55 Tc Worksheet
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 7

Area D Offsite Pre

Description A B C Totals

Sheet Flow
Manning's n-value =  0.400 0.011 0.011
Flow length (ft) =  50.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.48 0.00 0.00
Land slope (%) =  1.00 0.00 0.00

Travel Time (min) = 15.61 + 0.00 + 0.00 = 15.61

Shallow Concentrated Flow
Flow length (ft) =  830.00 0.00 0.00
Watercourse slope (%) =  4.00 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =3.23 0.00 0.00

Travel Time (min) = 4.29 + 0.00 + 0.00 = 4.29

Channel Flow
X sectional flow area (sqft) =  27.00 0.00 0.00
Wetted perimeter (ft) =  14.50 0.00 0.00
Channel slope (%) =  2.50 0.00 0.00
Manning's n-value =  0.030 0.015 0.015
Velocity (ft/s) =11.91

0.00
0.00

Flow length (ft) ({0})2955.0 0.0 0.0

Travel Time (min) = 4.13 + 0.00 + 0.00 = 4.13

Total Travel Time, Tc .............................................................................. 24.00 min
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 8

Total Area D Pre

Hydrograph type =  Combine Peak discharge =  69.74 cfs
Storm frequency =  1 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  303,434 cuft
Inflow hyds. =  6, 7 Contrib. drain. area =  130.690 ac
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 9

Area E Onsite Pre

Hydrograph type =  SCS Runoff Peak discharge =  0.214 cfs
Storm frequency =  1 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  1,634 cuft
Drainage area =  2.110 ac Curve number =  57.2
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  15.30 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 9

Area E Onsite Pre

Description A B C Totals

Sheet Flow
Manning's n-value =  0.400 0.011 0.011
Flow length (ft) =  50.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.48 0.00 0.00
Land slope (%) =  1.50 0.00 0.00

Travel Time (min) = 13.27 + 0.00 + 0.00 = 13.27

Shallow Concentrated Flow
Flow length (ft) =  586.00 0.00 0.00
Watercourse slope (%) =  8.60 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =4.73 0.00 0.00

Travel Time (min) = 2.06 + 0.00 + 0.00 = 2.06

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 15.30 min
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 10

Area F Onsite Pre

Hydrograph type =  SCS Runoff Peak discharge =  0.730 cfs
Storm frequency =  1 yrs Time to peak =  736 min
Time interval =  2 min Hyd. volume =  9,444 cuft
Drainage area =  15.620 ac Curve number =  55
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  17.60 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 10

Area F Onsite Pre

Description A B C Totals

Sheet Flow
Manning's n-value =  0.240 0.011 0.011
Flow length (ft) =  50.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.48 0.00 0.00
Land slope (%) =  5.00 0.00 0.00

Travel Time (min) = 5.45 + 0.00 + 0.00 = 5.45

Shallow Concentrated Flow
Flow length (ft) =  1965.00 0.00 0.00
Watercourse slope (%) =  2.80 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =2.70 0.00 0.00

Travel Time (min) = 12.13 + 0.00 + 0.00 = 12.13

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 17.60 min
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 11

Area F Off-site Pre

Hydrograph type =  SCS Runoff Peak discharge =  5.824 cfs
Storm frequency =  1 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  20,314 cuft
Drainage area =  7.670 ac Curve number =  71.7
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  17.60 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 11

Area F Off-site Pre

Description A B C Totals

Sheet Flow
Manning's n-value =  0.240 0.011 0.011
Flow length (ft) =  50.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.48 0.00 0.00
Land slope (%) =  5.00 0.00 0.00

Travel Time (min) = 5.45 + 0.00 + 0.00 = 5.45

Shallow Concentrated Flow
Flow length (ft) =  1965.00 0.00 0.00
Watercourse slope (%) =  2.80 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =2.70 0.00 0.00

Travel Time (min) = 12.13 + 0.00 + 0.00 = 12.13

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 17.60 min
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 12

Total Area F Pre

Hydrograph type =  Combine Peak discharge =  6.354 cfs
Storm frequency =  1 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  29,758 cuft
Inflow hyds. =  10, 11 Contrib. drain. area =  23.290 ac
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Hyd. No. 13

Area G Onsite Pre

Hydrograph type =  SCS Runoff Peak discharge =  2.358 cfs
Storm frequency =  1 yrs Time to peak =  732 min
Time interval =  2 min Hyd. volume =  15,189 cuft
Drainage area =  12.400 ac Curve number =  61.6
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  23.80 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 13

Area G Onsite Pre

Description A B C Totals

Sheet Flow
Manning's n-value =  0.240 0.011 0.011
Flow length (ft) =  50.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.50 0.00 0.00
Land slope (%) =  2.00 0.00 0.00

Travel Time (min) = 7.84 + 0.00 + 0.00 = 7.84

Shallow Concentrated Flow
Flow length (ft) =  2053.00 0.00 0.00
Watercourse slope (%) =  2.80 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =2.70 0.00 0.00

Travel Time (min) = 12.67 + 0.00 + 0.00 = 12.67

Channel Flow
X sectional flow area (sqft) =  10.00 0.00 0.00
Wetted perimeter (ft) =  8.66 0.00 0.00
Channel slope (%) =  1.60 0.00 0.00
Manning's n-value =  0.025 0.015 0.015
Velocity (ft/s) =8.30

0.00
0.00

Flow length (ft) ({0})1635.0 0.0 0.0

Travel Time (min) = 3.28 + 0.00 + 0.00 = 3.28

Total Travel Time, Tc .............................................................................. 23.80 min
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 14

Area G Off-site Pre

Hydrograph type =  SCS Runoff Peak discharge =  48.47 cfs
Storm frequency =  1 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  202,342 cuft
Drainage area =  77.610 ac Curve number =  71.7
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  23.80 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 14

Area G Off-site Pre

Description A B C Totals

Sheet Flow
Manning's n-value =  0.240 0.011 0.011
Flow length (ft) =  50.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.50 0.00 0.00
Land slope (%) =  2.00 0.00 0.00

Travel Time (min) = 7.84 + 0.00 + 0.00 = 7.84

Shallow Concentrated Flow
Flow length (ft) =  2053.00 0.00 0.00
Watercourse slope (%) =  2.80 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =2.70 0.00 0.00

Travel Time (min) = 12.67 + 0.00 + 0.00 = 12.67

Channel Flow
X sectional flow area (sqft) =  10.00 0.00 0.00
Wetted perimeter (ft) =  8.66 0.00 0.00
Channel slope (%) =  1.60 0.00 0.00
Manning's n-value =  0.025 0.015 0.015
Velocity (ft/s) =8.30

0.00
0.00

Flow length (ft) ({0})1635.0 0.0 0.0

Travel Time (min) = 3.28 + 0.00 + 0.00 = 3.28

Total Travel Time, Tc .............................................................................. 23.80 min
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 15

Toital Area G Pre

Hydrograph type =  Combine Peak discharge =  50.75 cfs
Storm frequency =  1 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  217,531 cuft
Inflow hyds. =  13, 14 Contrib. drain. area =  90.010 ac
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 17

Area A Onsite Post

Hydrograph type =  SCS Runoff Peak discharge =  0.205 cfs
Storm frequency =  1 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  1,049 cuft
Drainage area =  1.020 ac Curve number =  59.3
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  12.10 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 18

Area A Off-site Post

Hydrograph type =  SCS Runoff Peak discharge =  0.134 cfs
Storm frequency =  1 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  1,496 cuft
Drainage area =  2.400 ac Curve number =  55
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  12.10 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 19

Total Area A Post

Hydrograph type =  Combine Peak discharge =  0.331 cfs
Storm frequency =  1 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  2,545 cuft
Inflow hyds. =  17, 18 Contrib. drain. area =  3.420 ac
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 20

Area B Onsite Post

Hydrograph type =  SCS Runoff Peak discharge =  0.026 cfs
Storm frequency =  1 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  144 cuft
Drainage area =  0.230 ac Curve number =  55.8
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 21

Area C Onsite Post

Hydrograph type =  SCS Runoff Peak discharge =  0.161 cfs
Storm frequency =  1 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  550 cuft
Drainage area =  0.620 ac Curve number =  58.8
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 22

Area D Onsite Post

Hydrograph type =  SCS Runoff Peak discharge =  41.12 cfs
Storm frequency =  1 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  155,699 cuft
Drainage area =  38.890 ac Curve number =  79.2
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  24.00 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 22

Area D Onsite Post

Description A B C Totals

Sheet Flow
Manning's n-value =  0.400 0.011 0.011
Flow length (ft) =  50.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.48 0.00 0.00
Land slope (%) =  1.00 0.00 0.00

Travel Time (min) = 15.61 + 0.00 + 0.00 = 15.61

Shallow Concentrated Flow
Flow length (ft) =  830.00 0.00 0.00
Watercourse slope (%) =  4.00 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =3.23 0.00 0.00

Travel Time (min) = 4.29 + 0.00 + 0.00 = 4.29

Channel Flow
X sectional flow area (sqft) =  27.00 0.00 0.00
Wetted perimeter (ft) =  14.50 0.00 0.00
Channel slope (%) =  2.50 0.00 0.00
Manning's n-value =  0.030 0.015 0.015
Velocity (ft/s) =11.91

0.00
0.00

Flow length (ft) ({0})2955.0 0.0 0.0

Travel Time (min) = 4.13 + 0.00 + 0.00 = 4.13

Total Travel Time, Tc .............................................................................. 24.00 min
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 23

Area D Offsite Post

Hydrograph type =  SCS Runoff Peak discharge =  64.92 cfs
Storm frequency =  1 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  269,318 cuft
Drainage area =  101.380 ac Curve number =  72
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  24.00 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 23

Area D Offsite Post

Description A B C Totals

Sheet Flow
Manning's n-value =  0.400 0.011 0.011
Flow length (ft) =  50.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.48 0.00 0.00
Land slope (%) =  1.00 0.00 0.00

Travel Time (min) = 15.61 + 0.00 + 0.00 = 15.61

Shallow Concentrated Flow
Flow length (ft) =  830.00 0.00 0.00
Watercourse slope (%) =  4.00 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =3.23 0.00 0.00

Travel Time (min) = 4.29 + 0.00 + 0.00 = 4.29

Channel Flow
X sectional flow area (sqft) =  27.00 0.00 0.00
Wetted perimeter (ft) =  14.50 0.00 0.00
Channel slope (%) =  2.50 0.00 0.00
Manning's n-value =  0.030 0.015 0.015
Velocity (ft/s) =11.91

0.00
0.00

Flow length (ft) ({0})2955.0 0.0 0.0

Travel Time (min) = 4.13 + 0.00 + 0.00 = 4.13

Total Travel Time, Tc .............................................................................. 24.00 min
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 24

Total Area D Post

Hydrograph type =  Combine Peak discharge =  106.04 cfs
Storm frequency =  1 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  425,017 cuft
Inflow hyds. =  22, 23 Contrib. drain. area =  140.270 ac
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 25

Area E Onsite Post

Hydrograph type =  SCS Runoff Peak discharge =  0.184 cfs
Storm frequency =  1 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  1,088 cuft
Drainage area =  1.420 ac Curve number =  56.9
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  8.20 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 25

Area E Onsite Post

Description A B C Totals

Sheet Flow
Manning's n-value =  0.410 0.011 0.011
Flow length (ft) =  50.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.48 0.00 0.00
Land slope (%) =  6.00 0.00 0.00

Travel Time (min) = 7.77 + 0.00 + 0.00 = 7.77

Shallow Concentrated Flow
Flow length (ft) =  177.00 0.00 0.00
Watercourse slope (%) =  17.00 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =6.65 0.00 0.00

Travel Time (min) = 0.44 + 0.00 + 0.00 = 0.44

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 8.20 min

- Page 513 -



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 26

Area F Onsite Post

Hydrograph type =  SCS Runoff Peak discharge =  1.597 cfs
Storm frequency =  1 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  4,732 cuft
Drainage area =  2.110 ac Curve number =  68.7
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  12.60 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 26

Area F Onsite Post

Description A B C Totals

Sheet Flow
Manning's n-value =  0.240 0.011 0.011
Flow length (ft) =  50.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.48 0.00 0.00
Land slope (%) =  5.00 0.00 0.00

Travel Time (min) = 5.45 + 0.00 + 0.00 = 5.45

Shallow Concentrated Flow
Flow length (ft) =  760.00 0.00 0.00
Watercourse slope (%) =  2.80 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =2.70 0.00 0.00

Travel Time (min) = 4.69 + 0.00 + 0.00 = 4.69

Channel Flow
X sectional flow area (sqft) =  3.14 0.00 0.00
Wetted perimeter (ft) =  6.28 0.00 0.00
Channel slope (%) =  1.80 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =8.38

0.00
0.00

Flow length (ft) ({0})1220.0 0.0 0.0

Travel Time (min) = 2.43 + 0.00 + 0.00 = 2.43

Total Travel Time, Tc .............................................................................. 12.60 min
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 27

Area F Off-site Post

Hydrograph type =  SCS Runoff Peak discharge =  8.999 cfs
Storm frequency =  1 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  24,905 cuft
Drainage area =  8.730 ac Curve number =  72.4
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  12.60 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 28

Total Area F Post

Hydrograph type =  Combine Peak discharge =  10.60 cfs
Storm frequency =  1 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  29,637 cuft
Inflow hyds. =  26, 27 Contrib. drain. area =  10.840 ac
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 29

Area G Onsite Post

Hydrograph type =  SCS Runoff Peak discharge =  39.49 cfs
Storm frequency =  1 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  103,578 cuft
Drainage area =  23.810 ac Curve number =  79.9
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  10.40 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 29

Area G Onsite Post

Description A B C Totals

Sheet Flow
Manning's n-value =  0.410 0.011 0.011
Flow length (ft) =  30.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.50 0.00 0.00
Land slope (%) =  2.00 0.00 0.00

Travel Time (min) = 7.99 + 0.00 + 0.00 = 7.99

Shallow Concentrated Flow
Flow length (ft) =  178.00 0.00 0.00
Watercourse slope (%) =  1.50 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =1.98 0.00 0.00

Travel Time (min) = 1.50 + 0.00 + 0.00 = 1.50

Channel Flow
X sectional flow area (sqft) =  3.14 0.00 0.00
Wetted perimeter (ft) =  6.28 0.00 0.00
Channel slope (%) =  3.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =10.81

0.00
0.00

Flow length (ft) ({0})615.0 0.0 0.0

Travel Time (min) = 0.95 + 0.00 + 0.00 = 0.95

Total Travel Time, Tc .............................................................................. 10.40 min
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 30

Area G Off-site Post

Hydrograph type =  SCS Runoff Peak discharge =  47.43 cfs
Storm frequency =  1 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  198,458 cuft
Drainage area =  76.600 ac Curve number =  71.6
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  23.80 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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TR55 Tc Worksheet
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 30

Area G Off-site Post

Description A B C Totals

Sheet Flow
Manning's n-value =  0.240 0.011 0.011
Flow length (ft) =  50.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.50 0.00 0.00
Land slope (%) =  2.00 0.00 0.00

Travel Time (min) = 7.84 + 0.00 + 0.00 = 7.84

Shallow Concentrated Flow
Flow length (ft) =  2053.00 0.00 0.00
Watercourse slope (%) =  2.80 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =2.70 0.00 0.00

Travel Time (min) = 12.67 + 0.00 + 0.00 = 12.67

Channel Flow
X sectional flow area (sqft) =  10.00 0.00 0.00
Wetted perimeter (ft) =  8.66 0.00 0.00
Channel slope (%) =  1.60 0.00 0.00
Manning's n-value =  0.025 0.015 0.015
Velocity (ft/s) =8.30

0.00
0.00

Flow length (ft) ({0})1635.0 0.0 0.0

Travel Time (min) = 3.28 + 0.00 + 0.00 = 3.28

Total Travel Time, Tc .............................................................................. 23.80 min
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 31

Total Area G Post

Hydrograph type =  Combine Peak discharge =  76.26 cfs
Storm frequency =  1 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  305,920 cuft
Inflow hyds. =  14, 29 Contrib. drain. area =  101.420 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 33

Area to SCM D1 Onsite

Hydrograph type =  SCS Runoff Peak discharge =  23.56 cfs
Storm frequency =  1 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  66,609 cuft
Drainage area =  14.850 ac Curve number =  81.6
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  16.30 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

50

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

0.00 0.00

4.00 4.00

8.00 8.00

12.00 12.00

16.00 16.00

20.00 20.00

24.00 24.00

Q (cfs)

Time (min)

Area to SCM D1 Onsite

Hyd. No. 33 -- 1 Year

Hyd No. 33

- Page 523 -



TR55 Tc Worksheet
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 33

Area to SCM D1 Onsite

Description A B C Totals

Sheet Flow
Manning's n-value =  0.410 0.011 0.011
Flow length (ft) =  50.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.48 0.00 0.00
Land slope (%) =  1.70 0.00 0.00

Travel Time (min) = 12.87 + 0.00 + 0.00 = 12.87

Shallow Concentrated Flow
Flow length (ft) =  140.00 0.00 0.00
Watercourse slope (%) =  2.00 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =2.28 0.00 0.00

Travel Time (min) = 1.02 + 0.00 + 0.00 = 1.02

Channel Flow
X sectional flow area (sqft) =  3.14 0.00 0.00
Wetted perimeter (ft) =  6.28 0.00 0.00
Channel slope (%) =  2.50 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =9.87

0.00
0.00

Flow length (ft) ({0})1445.0 0.0 0.0

Travel Time (min) = 2.44 + 0.00 + 0.00 = 2.44

Total Travel Time, Tc .............................................................................. 16.30 min
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 34

Area to SCM D1 Off-site

Hydrograph type =  SCS Runoff Peak discharge =  0.165 cfs
Storm frequency =  1 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  723 cuft
Drainage area =  0.560 ac Curve number =  62.3
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  16.30 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 35

Total Area to SCM D1

Hydrograph type =  Combine Peak discharge =  23.70 cfs
Storm frequency =  1 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  67,332 cuft
Inflow hyds. =  33, 34 Contrib. drain. area =  15.410 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 36

Route SCM D1

Hydrograph type =  Reservoir Peak discharge =  0.318 cfs
Storm frequency =  1 yrs Time to peak =  1444 min
Time interval =  2 min Hyd. volume =  58,494 cuft
Inflow hyd. No. =  35 - Total Area to SCM D1 Max. Elevation =  383.90 ft
Reservoir name =  SCM D1 Max. Storage =  54,068 cuft

Storage Indication method used.
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Pond Report 55

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Pond No. 1 -  SCM D1

Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 381.00 ft

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 381.00 11,600 0 0
0.50 381.50 17,400 7,200 7,200
1.00 382.00 18,250 8,911 16,111
2.00 383.00 19,980 19,107 35,218
3.00 384.00 21,770 20,867 56,084
4.00 385.00 23,620 22,686 78,771
5.00 386.00 25,520 24,561 103,332
6.00 387.00 27,480 26,491 129,824
7.00 388.00 29,500 28,481 158,305
8.00 389.00 31,570 30,526 188,831

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  15.00 2.00 2.00 0.00

Span (in) =  15.00 2.00 2.00 0.00

No. Barrels =  1 1 1 0

Invert El. (ft) =  378.00 381.00 382.00 0.00

Length (ft) =  118.00 0.50 0.50 0.00

Slope (%) =  0.80 0.10 0.10 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a Yes Yes No

Crest Len (ft) =  15.50 0.50 8.00 0.00

Crest El. (ft) =  386.50 385.00 387.50 0.00

Weir Coeff. =  3.33 3.33 2.60 3.33

Weir Type =  1 Rect Broad ---

Multi-Stage =  Yes Yes No No

Exfil.(in/hr) =  0.000 (by Wet area)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 381.00 0.00 0.00 0.00 --- 0.00 0.00 0.00 --- --- --- 0.000
0.05 720 381.05 7.87 oc 0.00 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.004
0.10 1,440 381.10 7.87 oc 0.01 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.015
0.15 2,160 381.15 7.87 oc 0.03 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.027
0.20 2,880 381.20 7.87 oc 0.04 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.036
0.25 3,600 381.25 7.87 oc 0.04 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.043
0.30 4,320 381.30 7.87 oc 0.05 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.049
0.35 5,040 381.35 7.87 oc 0.05 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.054
0.40 5,760 381.40 7.87 oc 0.06 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.059
0.45 6,480 381.45 7.87 oc 0.06 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.064
0.50 7,200 381.50 7.87 oc 0.07 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.068
0.55 8,092 381.55 7.87 oc 0.07 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.072
0.60 8,983 381.60 7.87 oc 0.08 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.075
0.65 9,874 381.65 7.87 oc 0.08 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.079
0.70 10,765 381.70 7.87 oc 0.08 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.082
0.75 11,656 381.75 7.87 oc 0.09 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.086
0.80 12,547 381.80 7.87 oc 0.09 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.089
0.85 13,438 381.85 7.87 oc 0.09 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.092
0.90 14,329 381.90 7.87 oc 0.09 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.095
0.95 15,220 381.95 7.87 oc 0.10 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.098
1.00 16,111 382.00 7.87 oc 0.10 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.101
1.10 18,022 382.10 7.87 oc 0.11 ic 0.01 ic --- 0.00 0.00 0.00 --- --- --- 0.121
1.20 19,933 382.20 7.87 oc 0.11 ic 0.04 ic --- 0.00 0.00 0.00 --- --- --- 0.147
1.30 21,843 382.30 7.87 oc 0.12 ic 0.05 ic --- 0.00 0.00 0.00 --- --- --- 0.165
1.40 23,754 382.40 7.87 oc 0.12 ic 0.06 ic --- 0.00 0.00 0.00 --- --- --- 0.180
1.50 25,665 382.50 7.87 oc 0.13 ic 0.07 ic --- 0.00 0.00 0.00 --- --- --- 0.193
1.60 27,575 382.60 7.87 oc 0.13 ic 0.08 ic --- 0.00 0.00 0.00 --- --- --- 0.205
1.70 29,486 382.70 7.87 oc 0.13 ic 0.08 ic --- 0.00 0.00 0.00 --- --- --- 0.216
1.80 31,396 382.80 7.87 oc 0.14 ic 0.09 ic --- 0.00 0.00 0.00 --- --- --- 0.227
1.90 33,307 382.90 7.87 oc 0.14 ic 0.09 ic --- 0.00 0.00 0.00 --- --- --- 0.236
2.00 35,218 383.00 7.87 oc 0.15 ic 0.10 ic --- 0.00 0.00 0.00 --- --- --- 0.246
2.10 37,304 383.10 7.87 oc 0.15 ic 0.11 ic --- 0.00 0.00 0.00 --- --- --- 0.255
2.20 39,391 383.20 7.87 oc 0.15 ic 0.11 ic --- 0.00 0.00 0.00 --- --- --- 0.264
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56

SCM D1

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

2.30 41,478 383.30 7.87 oc 0.16 ic 0.12 ic --- 0.00 0.00 0.00 --- --- --- 0.272
2.40 43,564 383.40 7.87 oc 0.16 ic 0.12 ic --- 0.00 0.00 0.00 --- --- --- 0.280
2.50 45,651 383.50 7.87 oc 0.16 ic 0.13 ic --- 0.00 0.00 0.00 --- --- --- 0.288
2.60 47,738 383.60 7.87 oc 0.17 ic 0.13 ic --- 0.00 0.00 0.00 --- --- --- 0.296
2.70 49,824 383.70 7.87 oc 0.17 ic 0.13 ic --- 0.00 0.00 0.00 --- --- --- 0.303
2.80 51,911 383.80 7.87 oc 0.17 ic 0.14 ic --- 0.00 0.00 0.00 --- --- --- 0.311
2.90 53,998 383.90 7.87 oc 0.18 ic 0.14 ic --- 0.00 0.00 0.00 --- --- --- 0.318
3.00 56,084 384.00 7.87 oc 0.18 ic 0.15 ic --- 0.00 0.00 0.00 --- --- --- 0.325
3.10 58,353 384.10 7.87 oc 0.18 ic 0.15 ic --- 0.00 0.00 0.00 --- --- --- 0.332
3.20 60,622 384.20 7.87 oc 0.19 ic 0.15 ic --- 0.00 0.00 0.00 --- --- --- 0.338
3.30 62,890 384.30 7.87 oc 0.19 ic 0.16 ic --- 0.00 0.00 0.00 --- --- --- 0.345
3.40 65,159 384.40 7.87 oc 0.19 ic 0.16 ic --- 0.00 0.00 0.00 --- --- --- 0.351
3.50 67,428 384.50 7.87 oc 0.19 ic 0.16 ic --- 0.00 0.00 0.00 --- --- --- 0.357
3.60 69,696 384.60 7.87 oc 0.20 ic 0.17 ic --- 0.00 0.00 0.00 --- --- --- 0.364
3.70 71,965 384.70 7.87 oc 0.20 ic 0.17 ic --- 0.00 0.00 0.00 --- --- --- 0.370
3.80 74,233 384.80 7.87 oc 0.20 ic 0.17 ic --- 0.00 0.00 0.00 --- --- --- 0.376
3.90 76,502 384.90 7.87 oc 0.21 ic 0.18 ic --- 0.00 0.00 0.00 --- --- --- 0.381
4.00 78,771 385.00 7.87 oc 0.21 ic 0.18 ic --- 0.00 0.00 0.00 --- --- --- 0.387
4.10 81,227 385.10 7.87 oc 0.21 ic 0.18 ic --- 0.00 0.05 0.00 --- --- --- 0.446
4.20 83,683 385.20 7.87 oc 0.21 ic 0.19 ic --- 0.00 0.15 0.00 --- --- --- 0.547
4.30 86,139 385.30 7.87 oc 0.22 ic 0.19 ic --- 0.00 0.27 0.00 --- --- --- 0.678
4.40 88,595 385.40 7.87 oc 0.22 ic 0.19 ic --- 0.00 0.42 0.00 --- --- --- 0.831
4.50 91,051 385.50 7.87 oc 0.22 ic 0.19 ic --- 0.00 0.59 0.00 --- --- --- 1.004
4.60 93,508 385.60 7.87 oc 0.22 ic 0.20 ic --- 0.00 0.77 0.00 --- --- --- 1.194
4.70 95,964 385.70 7.87 oc 0.23 ic 0.20 ic --- 0.00 0.98 0.00 --- --- --- 1.401
4.80 98,420 385.80 7.87 oc 0.23 ic 0.20 ic --- 0.00 1.19 0.00 --- --- --- 1.622
4.90 100,876 385.90 7.87 oc 0.23 ic 0.21 ic --- 0.00 1.42 0.00 --- --- --- 1.857
5.00 103,332 386.00 7.87 oc 0.23 ic 0.21 ic --- 0.00 1.66 0.00 --- --- --- 2.106
5.10 105,981 386.10 7.87 oc 0.24 ic 0.21 ic --- 0.00 1.92 0.00 --- --- --- 2.367
5.20 108,630 386.20 7.87 oc 0.24 ic 0.21 ic --- 0.00 2.19 0.00 --- --- --- 2.639
5.30 111,280 386.30 7.87 oc 0.24 ic 0.22 ic --- 0.00 2.47 0.00 --- --- --- 2.924
5.40 113,929 386.40 7.87 oc 0.24 ic 0.22 ic --- 0.00 2.76 0.00 --- --- --- 3.219
5.50 116,578 386.50 7.87 oc 0.24 ic 0.22 ic --- 0.00 3.06 0.00 --- --- --- 3.524
5.60 119,227 386.60 7.87 oc 0.25 ic 0.22 ic --- 1.63 3.37 0.00 --- --- --- 5.473
5.70 121,876 386.70 8.77 oc 0.24 ic 0.23 ic --- 4.62 3.69 0.00 --- --- --- 8.770
5.80 124,525 386.80 12.67 oc 0.13 ic 0.13 ic --- 8.48 3.92 s 0.00 --- --- --- 12.67
5.90 127,174 386.90 13.87 oc 0.05 ic 0.05 ic --- 11.53 s 2.23 s 0.00 --- --- --- 13.87
6.00 129,824 387.00 14.04 oc 0.04 ic 0.04 ic --- 12.10 s 1.87 s 0.00 --- --- --- 14.04
6.10 132,672 387.10 14.16 oc 0.03 ic 0.03 ic --- 12.46 s 1.64 s 0.00 --- --- --- 14.16
6.20 135,520 387.20 14.26 oc 0.02 ic 0.02 ic --- 12.73 s 1.48 s 0.00 --- --- --- 14.26
6.30 138,368 387.30 14.35 oc 0.02 ic 0.02 ic --- 12.94 s 1.36 s 0.00 --- --- --- 14.34
6.40 141,216 387.40 14.44 oc 0.02 ic 0.02 ic --- 13.13 s 1.27 s 0.00 --- --- --- 14.43
6.50 144,064 387.50 14.52 oc 0.01 ic 0.01 ic --- 13.28 s 1.19 s 0.00 --- --- --- 14.50
6.60 146,912 387.60 14.61 oc 0.01 ic 0.01 ic --- 13.45 s 1.13 s 0.66 --- --- --- 15.26
6.70 149,760 387.70 14.69 oc 0.01 ic 0.01 ic --- 13.56 s 1.08 s 1.86 --- --- --- 16.52
6.80 152,609 387.80 14.77 oc 0.01 ic 0.01 ic --- 13.69 s 1.04 s 3.42 --- --- --- 18.17
6.90 155,457 387.90 14.85 oc 0.01 ic 0.01 ic --- 13.76 s 1.00 s 5.26 --- --- --- 20.05
7.00 158,305 388.00 14.92 oc 0.01 ic 0.01 ic --- 13.92 s 0.97 s 7.35 --- --- --- 22.26
7.10 161,357 388.10 15.00 oc 0.01 ic 0.01 ic --- 13.98 s 0.94 s 9.67 --- --- --- 24.61
7.20 164,410 388.20 15.08 oc 0.01 ic 0.01 ic --- 14.12 s 0.92 s 12.18 --- --- --- 27.24
7.30 167,463 388.30 15.16 oc 0.01 ic 0.01 ic --- 14.18 s 0.90 s 14.88 --- --- --- 29.98
7.40 170,515 388.40 15.23 oc 0.01 ic 0.01 ic --- 14.20 s 0.88 s 17.76 --- --- --- 32.85
7.50 173,568 388.50 15.31 oc 0.01 ic 0.01 ic --- 14.37 s 0.87 s 20.80 --- --- --- 36.05
7.60 176,620 388.60 15.38 oc 0.01 ic 0.01 ic --- 14.41 s 0.85 s 24.00 --- --- --- 39.27
7.70 179,673 388.70 15.46 oc 0.01 ic 0.01 ic --- 14.54 s 0.84 s 27.34 --- --- --- 42.73
7.80 182,726 388.80 15.53 oc 0.00 ic 0.00 ic --- 14.55 s 0.82 s 30.83 --- --- --- 46.22
7.90 185,778 388.90 15.61 oc 0.00 ic 0.00 ic --- 14.72 s 0.82 s 34.46 --- --- --- 50.00
8.00 188,831 389.00 15.68 oc 0.00 ic 0.00 ic --- 14.59 s 0.79 s 38.21 --- --- --- 53.60

...End
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 37

Area to SCM D2 Onsite

Hydrograph type =  SCS Runoff Peak discharge =  22.91 cfs
Storm frequency =  1 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  64,219 cuft
Drainage area =  11.300 ac Curve number =  86.5
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  13.80 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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TR55 Tc Worksheet
58

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 37

Area to SCM D2 Onsite

Description A B C Totals

Sheet Flow
Manning's n-value =  0.410 0.011 0.011
Flow length (ft) =  50.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.48 0.00 0.00
Land slope (%) =  2.00 0.00 0.00

Travel Time (min) = 12.06 + 0.00 + 0.00 = 12.06

Shallow Concentrated Flow
Flow length (ft) =  190.00 0.00 0.00
Watercourse slope (%) =  2.00 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =2.28 0.00 0.00

Travel Time (min) = 1.39 + 0.00 + 0.00 = 1.39

Channel Flow
X sectional flow area (sqft) =  3.14 0.00 0.00
Wetted perimeter (ft) =  6.28 0.00 0.00
Channel slope (%) =  5.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =13.96

0.00
0.00

Flow length (ft) ({0})305.0 0.0 0.0

Travel Time (min) = 0.36 + 0.00 + 0.00 = 0.36

Total Travel Time, Tc .............................................................................. 13.80 min
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 38

Area to SCM D2 Offsite

Hydrograph type =  SCS Runoff Peak discharge =  0.037 cfs
Storm frequency =  1 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  170 cuft
Drainage area =  0.140 ac Curve number =  61.6
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  13.80 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 39

Total Area to SCM D2

Hydrograph type =  Combine Peak discharge =  22.94 cfs
Storm frequency =  1 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  64,388 cuft
Inflow hyds. =  37, 38 Contrib. drain. area =  11.440 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 40

Route SCM D2

Hydrograph type =  Reservoir Peak discharge =  0.264 cfs
Storm frequency =  1 yrs Time to peak =  1444 min
Time interval =  2 min Hyd. volume =  50,834 cuft
Inflow hyd. No. =  39 - Total Area to SCM D2 Max. Elevation =  392.20 ft
Reservoir name =  SCM D2 Max. Storage =  53,261 cuft

Storage Indication method used.
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Pond Report 62

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Pond No. 2 -  SCM D2

Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 390.00 ft

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 390.00 15,350 0 0
0.50 390.50 23,240 9,579 9,579
1.00 391.00 24,550 11,945 21,523
2.00 392.00 27,240 25,881 47,404
3.00 393.00 30,020 28,616 76,020
4.00 394.00 32,870 31,431 107,451
5.00 395.00 35,790 34,316 141,767
6.00 396.00 38,770 37,266 179,034

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  18.00 2.00 2.00 0.00

Span (in) =  18.00 2.00 2.00 0.00

No. Barrels =  1 1 1 0

Invert El. (ft) =  387.00 390.00 391.00 0.00

Length (ft) =  104.00 0.50 0.50 0.00

Slope (%) =  0.50 0.01 0.01 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a Yes Yes No

Crest Len (ft) =  15.00 1.00 8.00 0.00

Crest El. (ft) =  393.50 392.50 394.50 0.00

Weir Coeff. =  3.33 3.33 2.60 3.33

Weir Type =  1 Rect Broad ---

Multi-Stage =  Yes Yes No No

Exfil.(in/hr) =  0.000 (by Wet area)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 390.00 0.00 0.00 0.00 --- 0.00 0.00 0.00 --- --- --- 0.000
0.05 958 390.05 10.96 oc 0.00 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.004
0.10 1,916 390.10 10.96 oc 0.01 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.015
0.15 2,874 390.15 10.96 oc 0.03 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.027
0.20 3,831 390.20 10.96 oc 0.04 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.036
0.25 4,789 390.25 10.96 oc 0.04 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.043
0.30 5,747 390.30 10.96 oc 0.05 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.049
0.35 6,705 390.35 10.96 oc 0.05 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.054
0.40 7,663 390.40 10.96 oc 0.06 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.059
0.45 8,621 390.45 10.96 oc 0.06 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.064
0.50 9,579 390.50 10.96 oc 0.07 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.068
0.55 10,773 390.55 10.96 oc 0.07 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.072
0.60 11,968 390.60 10.96 oc 0.08 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.075
0.65 13,162 390.65 10.96 oc 0.08 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.079
0.70 14,357 390.70 10.96 oc 0.08 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.082
0.75 15,551 390.75 10.96 oc 0.09 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.086
0.80 16,745 390.80 10.96 oc 0.09 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.089
0.85 17,940 390.85 10.96 oc 0.09 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.092
0.90 19,134 390.90 10.96 oc 0.09 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.095
0.95 20,329 390.95 10.96 oc 0.10 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.098
1.00 21,523 391.00 10.96 oc 0.10 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.101
1.10 24,111 391.10 10.96 oc 0.11 ic 0.01 ic --- 0.00 0.00 0.00 --- --- --- 0.121
1.20 26,700 391.20 10.96 oc 0.11 ic 0.04 ic --- 0.00 0.00 0.00 --- --- --- 0.147
1.30 29,288 391.30 10.96 oc 0.12 ic 0.05 ic --- 0.00 0.00 0.00 --- --- --- 0.165
1.40 31,876 391.40 10.96 oc 0.12 ic 0.06 ic --- 0.00 0.00 0.00 --- --- --- 0.180
1.50 34,464 391.50 10.96 oc 0.13 ic 0.07 ic --- 0.00 0.00 0.00 --- --- --- 0.193
1.60 37,052 391.60 10.96 oc 0.13 ic 0.08 ic --- 0.00 0.00 0.00 --- --- --- 0.205
1.70 39,640 391.70 10.96 oc 0.13 ic 0.08 ic --- 0.00 0.00 0.00 --- --- --- 0.216
1.80 42,228 391.80 10.96 oc 0.14 ic 0.09 ic --- 0.00 0.00 0.00 --- --- --- 0.227
1.90 44,816 391.90 10.96 oc 0.14 ic 0.09 ic --- 0.00 0.00 0.00 --- --- --- 0.236
2.00 47,404 392.00 10.96 oc 0.15 ic 0.10 ic --- 0.00 0.00 0.00 --- --- --- 0.246
2.10 50,266 392.10 10.96 oc 0.15 ic 0.11 ic --- 0.00 0.00 0.00 --- --- --- 0.255
2.20 53,127 392.20 10.96 oc 0.15 ic 0.11 ic --- 0.00 0.00 0.00 --- --- --- 0.264
2.30 55,989 392.30 10.96 oc 0.16 ic 0.12 ic --- 0.00 0.00 0.00 --- --- --- 0.272
2.40 58,851 392.40 10.96 oc 0.16 ic 0.12 ic --- 0.00 0.00 0.00 --- --- --- 0.280
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SCM D2

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

2.50 61,712 392.50 10.96 oc 0.16 ic 0.13 ic --- 0.00 0.00 0.00 --- --- --- 0.288
2.60 64,574 392.60 10.96 oc 0.17 ic 0.13 ic --- 0.00 0.11 0.00 --- --- --- 0.401
2.70 67,435 392.70 10.96 oc 0.17 ic 0.13 ic --- 0.00 0.30 0.00 --- --- --- 0.601
2.80 70,297 392.80 10.96 oc 0.17 ic 0.14 ic --- 0.00 0.55 0.00 --- --- --- 0.858
2.90 73,158 392.90 10.96 oc 0.18 ic 0.14 ic --- 0.00 0.84 0.00 --- --- --- 1.160
3.00 76,020 393.00 10.96 oc 0.18 ic 0.15 ic --- 0.00 1.18 0.00 --- --- --- 1.502
3.10 79,163 393.10 10.96 oc 0.18 ic 0.15 ic --- 0.00 1.55 0.00 --- --- --- 1.879
3.20 82,306 393.20 10.96 oc 0.19 ic 0.15 ic --- 0.00 1.95 0.00 --- --- --- 2.289
3.30 85,449 393.30 10.96 oc 0.19 ic 0.16 ic --- 0.00 2.38 0.00 --- --- --- 2.728
3.40 88,593 393.40 10.96 oc 0.19 ic 0.16 ic --- 0.00 2.84 0.00 --- --- --- 3.194
3.50 91,736 393.50 10.96 oc 0.19 ic 0.16 ic --- 0.00 3.33 0.00 --- --- --- 3.688
3.60 94,879 393.60 10.96 oc 0.20 ic 0.17 ic --- 1.58 3.84 0.00 --- --- --- 5.786
3.70 98,022 393.70 10.96 oc 0.20 ic 0.17 ic --- 4.47 4.38 0.00 --- --- --- 9.216
3.80 101,165 393.80 13.49 oc 0.17 ic 0.17 ic --- 8.21 4.94 0.00 --- --- --- 13.49
3.90 104,308 393.90 17.56 oc 0.09 ic 0.09 ic --- 12.64 4.74 s 0.00 --- --- --- 17.56
4.00 107,451 394.00 18.53 oc 0.05 ic 0.05 ic --- 14.91 s 3.52 s 0.00 --- --- --- 18.53
4.10 110,883 394.10 18.84 oc 0.04 ic 0.04 ic --- 15.60 s 3.16 s 0.00 --- --- --- 18.84
4.20 114,314 394.20 19.08 oc 0.03 ic 0.03 ic --- 16.10 s 2.91 s 0.00 --- --- --- 19.07
4.30 117,746 394.30 19.28 oc 0.03 ic 0.03 ic --- 16.49 s 2.73 s 0.00 --- --- --- 19.28
4.40 121,178 394.40 19.46 oc 0.02 ic 0.02 ic --- 16.82 s 2.59 s 0.00 --- --- --- 19.46
4.50 124,609 394.50 19.63 oc 0.02 ic 0.02 ic --- 17.11 s 2.48 s 0.00 --- --- --- 19.63
4.60 128,041 394.60 19.80 oc 0.02 ic 0.02 ic --- 17.37 s 2.38 s 0.66 --- --- --- 20.45
4.70 131,473 394.70 19.96 oc 0.02 ic 0.02 ic --- 17.59 s 2.31 s 1.86 --- --- --- 21.79
4.80 134,904 394.80 20.11 oc 0.02 ic 0.02 ic --- 17.83 s 2.25 s 3.42 --- --- --- 23.53
4.90 138,336 394.90 20.27 oc 0.01 ic 0.01 ic --- 18.02 s 2.19 s 5.26 --- --- --- 25.50
5.00 141,767 395.00 20.42 oc 0.01 ic 0.01 ic --- 18.19 s 2.14 s 7.35 --- --- --- 27.72
5.10 145,494 395.10 20.56 oc 0.01 ic 0.01 ic --- 18.40 s 2.11 s 9.67 --- --- --- 30.20
5.20 149,221 395.20 20.71 oc 0.01 ic 0.01 ic --- 18.57 s 2.07 s 12.18 --- --- --- 32.85
5.30 152,947 395.30 20.86 oc 0.01 ic 0.01 ic --- 18.77 s 2.05 s 14.88 --- --- --- 35.73
5.40 156,674 395.40 21.00 oc 0.01 ic 0.01 ic --- 18.93 s 2.02 s 17.76 --- --- --- 38.74
5.50 160,401 395.50 21.14 oc 0.01 ic 0.01 ic --- 19.09 s 2.00 s 20.80 --- --- --- 41.90
5.60 164,127 395.60 21.28 oc 0.01 ic 0.01 ic --- 19.27 s 1.98 s 24.00 --- --- --- 45.27
5.70 167,854 395.70 21.42 oc 0.01 ic 0.01 ic --- 19.43 s 1.97 s 27.34 --- --- --- 48.75
5.80 171,581 395.80 21.56 oc 0.01 ic 0.01 ic --- 19.58 s 1.95 s 30.83 --- --- --- 52.38
5.90 175,307 395.90 21.70 oc 0.01 ic 0.01 ic --- 19.59 s 1.93 s 34.46 --- --- --- 55.98
6.00 179,034 396.00 21.84 oc 0.01 ic 0.01 ic --- 19.87 s 1.93 s 38.21 --- --- --- 60.02

...End
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 41

Area to SCM D3 Onsite

Hydrograph type =  SCS Runoff Peak discharge =  5.342 cfs
Storm frequency =  1 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  14,983 cuft
Drainage area =  2.870 ac Curve number =  84.7
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  14.20 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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TR55 Tc Worksheet
65

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 41

Area to SCM D3 Onsite

Description A B C Totals

Sheet Flow
Manning's n-value =  0.410 0.011 0.011
Flow length (ft) =  50.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.48 0.00 0.00
Land slope (%) =  2.00 0.00 0.00

Travel Time (min) = 12.06 + 0.00 + 0.00 = 12.06

Shallow Concentrated Flow
Flow length (ft) =  25.00 270.00 0.00
Watercourse slope (%) =  2.00 1.50 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =2.28 2.49 0.00

Travel Time (min) = 0.18 + 1.81 + 0.00 = 1.99

Channel Flow
X sectional flow area (sqft) =  3.14 0.00 0.00
Wetted perimeter (ft) =  6.28 0.00 0.00
Channel slope (%) =  10.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =19.74

0.00
0.00

Flow length (ft) ({0})190.0 0.0 0.0

Travel Time (min) = 0.16 + 0.00 + 0.00 = 0.16

Total Travel Time, Tc .............................................................................. 14.20 min
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 42

Route SCM D3

Hydrograph type =  Reservoir Peak discharge =  0.070 cfs
Storm frequency =  1 yrs Time to peak =  1442 min
Time interval =  2 min Hyd. volume =  13,116 cuft
Inflow hyd. No. =  41 - Area to SCM D3 Onsite Max. Elevation =  384.46 ft
Reservoir name =  SCM D3 Max. Storage =  11,987 cuft

Storage Indication method used.
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Pond Report 67

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Pond No. 3 -  SCM D3

Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 382.00 ft

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 382.00 2,410 0 0
0.50 382.50 4,000 1,586 1,586
1.00 383.00 4,590 2,146 3,731
2.00 384.00 5,900 5,231 8,962
3.00 385.00 7,390 6,630 15,592
4.00 386.00 9,090 8,225 23,817
5.00 387.00 10,690 9,878 33,695
6.00 388.00 12,770 11,713 45,409

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  15.00 1.00 1.00 0.00

Span (in) =  15.00 1.00 1.00 0.00

No. Barrels =  1 1 1 0

Invert El. (ft) =  379.00 382.00 383.17 0.00

Length (ft) =  110.00 0.50 0.50 0.00

Slope (%) =  3.60 0.01 0.01 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a Yes Yes No

Crest Len (ft) =  15.00 1.00 8.00 0.00

Crest El. (ft) =  385.50 384.75 386.50 0.00

Weir Coeff. =  3.33 3.33 2.60 3.33

Weir Type =  1 Rect Broad ---

Multi-Stage =  Yes Yes No No

Exfil.(in/hr) =  0.000 (by Wet area)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 382.00 0.00 0.00 0.00 --- 0.00 0.00 0.00 --- --- --- 0.000
0.05 159 382.05 9.11 ic 0.00 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.003
0.10 317 382.10 9.11 ic 0.01 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.006
0.15 476 382.15 9.11 ic 0.01 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.009
0.20 634 382.20 9.11 ic 0.01 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.010
0.25 793 382.25 9.11 ic 0.01 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.012
0.30 951 382.30 9.11 ic 0.01 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.013
0.35 1,110 382.35 9.11 ic 0.01 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.015
0.40 1,269 382.40 9.11 ic 0.02 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.016
0.45 1,427 382.45 9.11 ic 0.02 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.017
0.50 1,586 382.50 9.11 ic 0.02 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.018
0.55 1,800 382.55 9.11 ic 0.02 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.019
0.60 2,015 382.60 9.11 ic 0.02 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.020
0.65 2,229 382.65 9.11 ic 0.02 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.020
0.70 2,444 382.70 9.11 ic 0.02 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.021
0.75 2,658 382.75 9.11 ic 0.02 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.022
0.80 2,873 382.80 9.11 ic 0.02 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.023
0.85 3,088 382.85 9.11 ic 0.02 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.024
0.90 3,302 382.90 9.11 ic 0.02 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.024
0.95 3,517 382.95 9.11 ic 0.03 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.025
1.00 3,731 383.00 9.11 ic 0.03 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.026
1.10 4,254 383.10 9.11 ic 0.03 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.027
1.20 4,777 383.20 9.11 ic 0.03 ic 0.00 ic --- 0.00 0.00 0.00 --- --- --- 0.029
1.30 5,300 383.30 9.11 ic 0.03 ic 0.01 ic --- 0.00 0.00 0.00 --- --- --- 0.037
1.40 5,824 383.40 9.11 ic 0.03 ic 0.01 ic --- 0.00 0.00 0.00 --- --- --- 0.042
1.50 6,347 383.50 9.11 ic 0.03 ic 0.01 ic --- 0.00 0.00 0.00 --- --- --- 0.046
1.60 6,870 383.60 9.11 ic 0.03 ic 0.02 ic --- 0.00 0.00 0.00 --- --- --- 0.049
1.70 7,393 383.70 9.11 ic 0.03 ic 0.02 ic --- 0.00 0.00 0.00 --- --- --- 0.052
1.80 7,916 383.80 9.11 ic 0.03 ic 0.02 ic --- 0.00 0.00 0.00 --- --- --- 0.055
1.90 8,439 383.90 9.11 ic 0.04 ic 0.02 ic --- 0.00 0.00 0.00 --- --- --- 0.058
2.00 8,962 384.00 9.11 ic 0.04 ic 0.02 ic --- 0.00 0.00 0.00 --- --- --- 0.060
2.10 9,625 384.10 9.11 ic 0.04 ic 0.02 ic --- 0.00 0.00 0.00 --- --- --- 0.062
2.20 10,288 384.20 9.11 ic 0.04 ic 0.03 ic --- 0.00 0.00 0.00 --- --- --- 0.065
2.30 10,951 384.30 9.11 ic 0.04 ic 0.03 ic --- 0.00 0.00 0.00 --- --- --- 0.067
2.40 11,614 384.40 9.11 ic 0.04 ic 0.03 ic --- 0.00 0.00 0.00 --- --- --- 0.069
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SCM D3

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

2.50 12,277 384.50 9.11 ic 0.04 ic 0.03 ic --- 0.00 0.00 0.00 --- --- --- 0.071
2.60 12,940 384.60 9.11 ic 0.04 ic 0.03 ic --- 0.00 0.00 0.00 --- --- --- 0.073
2.70 13,603 384.70 9.11 ic 0.04 ic 0.03 ic --- 0.00 0.00 0.00 --- --- --- 0.075
2.80 14,266 384.80 9.11 ic 0.04 ic 0.03 ic --- 0.00 0.04 0.00 --- --- --- 0.114
2.90 14,929 384.90 9.11 ic 0.04 ic 0.03 ic --- 0.00 0.19 0.00 --- --- --- 0.272
3.00 15,592 385.00 9.11 ic 0.05 ic 0.04 ic --- 0.00 0.42 0.00 --- --- --- 0.497
3.10 16,415 385.10 9.11 ic 0.05 ic 0.04 ic --- 0.00 0.69 0.00 --- --- --- 0.772
3.20 17,237 385.20 9.11 ic 0.05 ic 0.04 ic --- 0.00 1.01 0.00 --- --- --- 1.089
3.30 18,060 385.30 9.11 ic 0.05 ic 0.04 ic --- 0.00 1.36 0.00 --- --- --- 1.444
3.40 18,882 385.40 9.11 ic 0.05 ic 0.04 ic --- 0.00 1.75 0.00 --- --- --- 1.832
3.50 19,705 385.50 9.11 ic 0.05 ic 0.04 ic --- 0.00 2.16 0.00 --- --- --- 2.251
3.60 20,527 385.60 9.11 ic 0.05 ic 0.04 ic --- 1.58 2.61 0.00 --- --- --- 4.279
3.70 21,350 385.70 9.11 ic 0.05 ic 0.04 ic --- 4.47 3.08 0.00 --- --- --- 7.643
3.80 22,172 385.80 11.87 ic 0.04 ic 0.04 ic --- 8.21 3.58 0.00 --- --- --- 11.87
3.90 22,994 385.90 14.47 ic 0.01 ic 0.01 ic --- 11.74 s 2.70 s 0.00 --- --- --- 14.47
4.00 23,817 386.00 14.75 ic 0.01 ic 0.01 ic --- 12.39 s 2.34 s 0.00 --- --- --- 14.75
4.10 24,805 386.10 14.93 ic 0.01 ic 0.01 ic --- 12.79 s 2.12 s 0.00 --- --- --- 14.93
4.20 25,793 386.20 15.08 ic 0.01 ic 0.01 ic --- 13.09 s 1.97 s 0.00 --- --- --- 15.08
4.30 26,780 386.30 15.22 ic 0.01 ic 0.01 ic --- 13.34 s 1.86 s 0.00 --- --- --- 15.22
4.40 27,768 386.40 15.34 ic 0.00 ic 0.00 ic --- 13.55 s 1.78 s 0.00 --- --- --- 15.34
4.50 28,756 386.50 15.46 ic 0.00 ic 0.00 ic --- 13.73 s 1.71 s 0.00 --- --- --- 15.45
4.60 29,744 386.60 15.58 ic 0.00 ic 0.00 ic --- 13.90 s 1.66 s 0.66 --- --- --- 16.22
4.70 30,732 386.70 15.70 ic 0.00 ic 0.00 ic --- 14.05 s 1.61 s 1.86 --- --- --- 17.52
4.80 31,719 386.80 15.81 ic 0.00 ic 0.00 ic --- 14.19 s 1.57 s 3.42 --- --- --- 19.19
4.90 32,707 386.90 15.92 ic 0.00 ic 0.00 ic --- 14.35 s 1.54 s 5.26 --- --- --- 21.16
5.00 33,695 387.00 16.04 ic 0.00 ic 0.00 ic --- 14.48 s 1.52 s 7.35 --- --- --- 23.35
5.10 34,866 387.10 16.12 oc 0.00 ic 0.00 ic --- 14.56 s 1.49 s 9.67 --- --- --- 25.73
5.20 36,038 387.20 16.19 oc 0.00 ic 0.00 ic --- 14.67 s 1.47 s 12.18 --- --- --- 28.33
5.30 37,209 387.30 16.27 oc 0.00 ic 0.00 ic --- 14.75 s 1.45 s 14.88 --- --- --- 31.09
5.40 38,381 387.40 16.34 oc 0.00 ic 0.00 ic --- 14.80 s 1.43 s 17.76 --- --- --- 33.99
5.50 39,552 387.50 16.41 oc 0.00 ic 0.00 ic --- 14.96 s 1.42 s 20.80 --- --- --- 37.19
5.60 40,723 387.60 16.49 oc 0.00 ic 0.00 ic --- 14.98 s 1.40 s 24.00 --- --- --- 40.38
5.70 41,895 387.70 16.56 oc 0.00 ic 0.00 ic --- 15.04 s 1.39 s 27.34 --- --- --- 43.77
5.80 43,066 387.80 16.63 oc 0.00 ic 0.00 ic --- 15.09 s 1.38 s 30.83 --- --- --- 47.30
5.90 44,237 387.90 16.71 oc 0.00 ic 0.00 ic --- 15.09 s 1.36 s 34.46 --- --- --- 50.92
6.00 45,409 388.00 16.78 oc 0.00 ic 0.00 ic --- 15.29 s 1.37 s 38.21 --- --- --- 54.87

...End
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 43

Area D Bypassing SCMs

Hydrograph type =  SCS Runoff Peak discharge =  3.348 cfs
Storm frequency =  1 yrs Time to peak =  732 min
Time interval =  2 min Hyd. volume =  17,002 cuft
Drainage area =  9.870 ac Curve number =  65.7
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  24.00 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 44

Area D Offsite Post

Hydrograph type =  SCS Runoff Peak discharge =  64.48 cfs
Storm frequency =  1 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  267,485 cuft
Drainage area =  100.690 ac Curve number =  72
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  24.00 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 44

Area D Offsite Post

Description A B C Totals

Sheet Flow
Manning's n-value =  0.400 0.011 0.011
Flow length (ft) =  50.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.48 0.00 0.00
Land slope (%) =  1.00 0.00 0.00

Travel Time (min) = 15.61 + 0.00 + 0.00 = 15.61

Shallow Concentrated Flow
Flow length (ft) =  830.00 0.00 0.00
Watercourse slope (%) =  4.00 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =3.23 0.00 0.00

Travel Time (min) = 4.29 + 0.00 + 0.00 = 4.29

Channel Flow
X sectional flow area (sqft) =  27.00 0.00 0.00
Wetted perimeter (ft) =  14.50 0.00 0.00
Channel slope (%) =  2.50 0.00 0.00
Manning's n-value =  0.030 0.015 0.015
Velocity (ft/s) =11.91

0.00
0.00

Flow length (ft) ({0})2955.0 0.0 0.0

Travel Time (min) = 4.13 + 0.00 + 0.00 = 4.13

Total Travel Time, Tc .............................................................................. 24.00 min
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 45

Total Managed Area D Post

Hydrograph type =  Combine Peak discharge =  68.22 cfs
Storm frequency =  1 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  406,932 cuft
Inflow hyds. =  36, 40, 42, 43, 44 Contrib. drain. area =  110.560 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 47

Area F Onsite Post

Hydrograph type =  SCS Runoff Peak discharge =  1.693 cfs
Storm frequency =  1 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  4,679 cuft
Drainage area =  1.630 ac Curve number =  72.5
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  12.60 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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TR55 Tc Worksheet
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 47

Area F Onsite Post

Description A B C Totals

Sheet Flow
Manning's n-value =  0.240 0.011 0.011
Flow length (ft) =  50.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.48 0.00 0.00
Land slope (%) =  5.00 0.00 0.00

Travel Time (min) = 5.45 + 0.00 + 0.00 = 5.45

Shallow Concentrated Flow
Flow length (ft) =  760.00 0.00 0.00
Watercourse slope (%) =  2.80 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =2.70 0.00 0.00

Travel Time (min) = 4.69 + 0.00 + 0.00 = 4.69

Channel Flow
X sectional flow area (sqft) =  3.14 0.00 0.00
Wetted perimeter (ft) =  6.28 0.00 0.00
Channel slope (%) =  1.80 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =8.38

0.00
0.00

Flow length (ft) ({0})1220.0 0.0 0.0

Travel Time (min) = 2.43 + 0.00 + 0.00 = 2.43

Total Travel Time, Tc .............................................................................. 12.60 min
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 48

Total to SCM F

Hydrograph type =  Combine Peak discharge =  10.69 cfs
Storm frequency =  1 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  29,584 cuft
Inflow hyds. =  27, 47 Contrib. drain. area =  10.360 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 49

Route SCM F

Hydrograph type =  Reservoir Peak discharge =  3.948 cfs
Storm frequency =  1 yrs Time to peak =  734 min
Time interval =  2 min Hyd. volume =  29,574 cuft
Inflow hyd. No. =  48 - Total to SCM F Max. Elevation =  388.90 ft
Reservoir name =  SCM F Max. Storage =  7,295 cuft

Storage Indication method used.
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Pond Report 77

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Pond No. 4 -  SCM F

Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 387.50 ft

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 387.50 20 0 0
0.50 388.00 4,640 827 827
1.50 389.00 10,160 7,221 8,049
2.50 390.00 11,540 10,842 18,890
3.50 391.00 13,010 12,266 31,157
4.50 392.00 14,550 13,771 44,928
5.50 393.00 16,140 15,337 60,265

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  18.00 15.00 0.00 0.00

Span (in) =  18.00 15.00 0.00 0.00

No. Barrels =  1 1 0 0

Invert El. (ft) =  387.50 387.50 0.00 0.00

Length (ft) =  46.00 0.50 0.00 0.00

Slope (%) =  1.00 0.01 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a Yes No No

Crest Len (ft) =  12.00 12.00 Inactive 0.00

Crest El. (ft) =  389.50 391.00 389.50 0.00

Weir Coeff. =  3.33 2.60 3.33 3.33

Weir Type =  1 Broad Rect ---

Multi-Stage =  Yes No Yes No

Exfil.(in/hr) =  0.000 (by Wet area)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 387.50 0.00 0.00 --- --- 0.00 0.00 0.00 --- --- --- 0.000
0.05 83 387.55 0.01 ic 0.01 ic --- --- 0.00 0.00 0.00 --- --- --- 0.009
0.10 165 387.60 0.04 ic 0.04 ic --- --- 0.00 0.00 0.00 --- --- --- 0.035
0.15 248 387.65 0.08 ic 0.08 ic --- --- 0.00 0.00 0.00 --- --- --- 0.078
0.20 331 387.70 0.13 ic 0.13 ic --- --- 0.00 0.00 0.00 --- --- --- 0.132
0.25 414 387.75 0.22 ic 0.21 ic --- --- 0.00 0.00 0.00 --- --- --- 0.205
0.30 496 387.80 0.29 ic 0.29 ic --- --- 0.00 0.00 0.00 --- --- --- 0.293
0.35 579 387.85 0.39 ic 0.39 ic --- --- 0.00 0.00 0.00 --- --- --- 0.386
0.40 662 387.90 0.52 ic 0.50 ic --- --- 0.00 0.00 0.00 --- --- --- 0.498
0.45 745 387.95 0.62 ic 0.62 ic --- --- 0.00 0.00 0.00 --- --- --- 0.622
0.50 827 388.00 0.77 ic 0.77 ic --- --- 0.00 0.00 0.00 --- --- --- 0.767
0.60 1,549 388.10 1.07 ic 1.07 ic --- --- 0.00 0.00 0.00 --- --- --- 1.069
0.70 2,272 388.20 1.42 ic 1.41 ic --- --- 0.00 0.00 0.00 --- --- --- 1.414
0.80 2,994 388.30 1.79 ic 1.78 ic --- --- 0.00 0.00 0.00 --- --- --- 1.785
0.90 3,716 388.40 2.18 ic 2.18 ic --- --- 0.00 0.00 0.00 --- --- --- 2.178
1.00 4,438 388.50 2.59 ic 2.59 ic --- --- 0.00 0.00 0.00 --- --- --- 2.587
1.10 5,160 388.60 2.97 ic 2.97 ic --- --- 0.00 0.00 0.00 --- --- --- 2.974
1.20 5,882 388.70 3.41 ic 3.37 ic --- --- 0.00 0.00 0.00 --- --- --- 3.366
1.30 6,604 388.80 3.72 ic 3.67 ic --- --- 0.00 0.00 0.00 --- --- --- 3.672
1.40 7,327 388.90 3.96 ic 3.96 ic --- --- 0.00 0.00 0.00 --- --- --- 3.961
1.50 8,049 389.00 4.21 ic 4.21 ic --- --- 0.00 0.00 0.00 --- --- --- 4.210
1.60 9,133 389.10 4.50 ic 4.48 ic --- --- 0.00 0.00 0.00 --- --- --- 4.475
1.70 10,217 389.20 4.73 ic 4.72 ic --- --- 0.00 0.00 0.00 --- --- --- 4.725
1.80 11,301 389.30 4.96 ic 4.96 ic --- --- 0.00 0.00 0.00 --- --- --- 4.956
1.90 12,385 389.40 5.18 ic 5.18 ic --- --- 0.00 0.00 0.00 --- --- --- 5.180
2.00 13,469 389.50 5.43 ic 5.41 ic --- --- 0.00 0.00 0.00 --- --- --- 5.409
2.10 14,554 389.60 6.29 oc 5.02 ic --- --- 1.26 0.00 0.00 --- --- --- 6.288
2.20 15,638 389.70 7.66 oc 4.09 ic --- --- 3.58 0.00 0.00 --- --- --- 7.664
2.30 16,722 389.80 9.34 oc 2.95 ic --- --- 6.39 s 0.00 0.00 --- --- --- 9.336
2.40 17,806 389.90 10.19 oc 2.33 ic --- --- 7.87 s 0.00 0.00 --- --- --- 10.19
2.50 18,890 390.00 10.81 oc 1.92 ic --- --- 8.88 s 0.00 0.00 --- --- --- 10.81
2.60 20,117 390.10 11.31 oc 1.63 ic --- --- 9.68 s 0.00 0.00 --- --- --- 11.31
2.70 21,344 390.20 11.71 ic 1.40 ic --- --- 10.30 s 0.00 0.00 --- --- --- 11.70
2.80 22,570 390.30 12.05 ic 1.23 ic --- --- 10.82 s 0.00 0.00 --- --- --- 12.04
2.90 23,797 390.40 12.38 ic 1.09 ic --- --- 11.28 s 0.00 0.00 --- --- --- 12.37
3.00 25,023 390.50 12.68 ic 0.98 ic --- --- 11.69 s 0.00 0.00 --- --- --- 12.67

Continues on next page...- Page 550 -



78

SCM F

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

3.10 26,250 390.60 12.98 ic 0.89 ic --- --- 12.07 s 0.00 0.00 --- --- --- 12.96
3.20 27,477 390.70 13.27 ic 0.81 ic --- --- 12.42 s 0.00 0.00 --- --- --- 13.24
3.30 28,703 390.80 13.54 ic 0.75 ic --- --- 12.78 s 0.00 0.00 --- --- --- 13.53
3.40 29,930 390.90 13.81 ic 0.70 ic --- --- 13.10 s 0.00 0.00 --- --- --- 13.79
3.50 31,157 391.00 14.08 ic 0.65 ic --- --- 13.42 s 0.00 0.00 --- --- --- 14.07
3.60 32,534 391.10 14.34 ic 0.61 ic --- --- 13.70 s 0.99 0.00 --- --- --- 15.30
3.70 33,911 391.20 14.59 ic 0.57 ic --- --- 14.00 s 2.79 0.00 --- --- --- 17.36
3.80 35,288 391.30 14.84 ic 0.54 ic --- --- 14.29 s 5.13 0.00 --- --- --- 19.96
3.90 36,665 391.40 15.08 ic 0.51 ic --- --- 14.52 s 7.89 0.00 --- --- --- 22.93
4.00 38,042 391.50 15.32 ic 0.49 ic --- --- 14.80 s 11.03 0.00 --- --- --- 26.32
4.10 39,420 391.60 15.56 ic 0.47 ic --- --- 15.09 s 14.50 0.00 --- --- --- 30.05
4.20 40,797 391.70 15.79 ic 0.44 ic --- --- 15.27 s 18.27 0.00 --- --- --- 33.99
4.30 42,174 391.80 16.02 ic 0.42 ic --- --- 15.48 s 22.33 0.00 --- --- --- 38.23
4.40 43,551 391.90 16.24 ic 0.40 ic --- --- 15.72 s 26.64 0.00 --- --- --- 42.76
4.50 44,928 392.00 16.47 ic 0.39 ic --- --- 15.95 s 31.20 0.00 --- --- --- 47.54
4.60 46,462 392.10 16.68 ic 0.37 ic --- --- 16.21 s 36.00 0.00 --- --- --- 52.58
4.70 47,995 392.20 16.90 ic 0.36 ic --- --- 16.40 s 41.01 0.00 --- --- --- 57.77
4.80 49,529 392.30 17.11 ic 0.35 ic --- --- 16.72 s 46.25 0.00 --- --- --- 63.31
4.90 51,063 392.40 17.32 ic 0.33 ic --- --- 16.80 s 51.68 0.00 --- --- --- 68.81
5.00 52,596 392.50 17.53 ic 0.32 ic --- --- 17.02 s 57.32 0.00 --- --- --- 74.66
5.10 54,130 392.60 17.74 ic 0.31 ic --- --- 17.19 s 63.15 0.00 --- --- --- 80.65
5.20 55,664 392.70 17.94 ic 0.31 ic --- --- 17.55 s 69.16 0.00 --- --- --- 87.01
5.30 57,197 392.80 18.14 ic 0.30 ic --- --- 17.63 s 75.35 0.00 --- --- --- 93.28
5.40 58,731 392.90 18.34 ic 0.29 ic --- --- 17.94 s 81.72 0.00 --- --- --- 99.95
5.50 60,265 393.00 18.54 ic 0.28 ic --- --- 18.05 s 88.25 0.00 --- --- --- 106.57

...End
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 50

Area F Bypassing SCM

Hydrograph type =  SCS Runoff Peak discharge =  0.044 cfs
Storm frequency =  1 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  325 cuft
Drainage area =  0.480 ac Curve number =  55.9
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  8.60 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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TR55 Tc Worksheet
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 50

Area F Bypassing SCM

Description A B C Totals

Sheet Flow
Manning's n-value =  0.410 0.011 0.011
Flow length (ft) =  50.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.48 0.00 0.00
Land slope (%) =  6.00 0.00 0.00

Travel Time (min) = 7.77 + 0.00 + 0.00 = 7.77

Shallow Concentrated Flow
Flow length (ft) =  215.00 0.00 0.00
Watercourse slope (%) =  7.00 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =4.27 0.00 0.00

Travel Time (min) = 0.84 + 0.00 + 0.00 = 0.84

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 8.60 min
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 51

Total Managed Area F Post

Hydrograph type =  Combine Peak discharge =  3.971 cfs
Storm frequency =  1 yrs Time to peak =  732 min
Time interval =  2 min Hyd. volume =  29,899 cuft
Inflow hyds. =  49, 50 Contrib. drain. area =  0.480 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 53

Area to SCM G Onsite

Hydrograph type =  SCS Runoff Peak discharge =  39.35 cfs
Storm frequency =  1 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  102,926 cuft
Drainage area =  14.730 ac Curve number =  89.8
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.40 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 54

Area to SCM G Offsite

Hydrograph type =  SCS Runoff Peak discharge =  0.047 cfs
Storm frequency =  1 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  122 cuft
Drainage area =  0.020 ac Curve number =  86.8
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.40 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 55

Total Area to SCM G

Hydrograph type =  Combine Peak discharge =  39.40 cfs
Storm frequency =  1 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  103,048 cuft
Inflow hyds. =  53, 54 Contrib. drain. area =  14.750 ac
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 56

Route SCM G

Hydrograph type =  Reservoir Peak discharge =  0.360 cfs
Storm frequency =  1 yrs Time to peak =  1444 min
Time interval =  2 min Hyd. volume =  77,110 cuft
Inflow hyd. No. =  55 - Total Area to SCM G Max. Elevation =  388.31 ft
Reservoir name =  SCM G Max. Storage =  87,596 cuft

Storage Indication method used.
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Pond Report 86

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Pond No. 5 -  SCM G

Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 386.00 ft

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 386.00 24,430 0 0
0.50 386.50 36,650 15,166 15,166
1.00 387.00 38,400 18,759 33,925
2.00 388.00 41,960 40,163 74,087
3.00 389.00 45,580 43,753 117,841
4.00 390.00 49,250 47,398 165,239
5.00 391.00 52,970 51,094 216,333
6.00 392.00 60,600 56,737 273,069

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  18.00 2.50 2.00 0.00

Span (in) =  18.00 2.50 2.00 0.00

No. Barrels =  1 1 1 0

Invert El. (ft) =  383.00 386.00 387.00 0.00

Length (ft) =  140.00 0.50 0.50 0.00

Slope (%) =  0.50 0.01 0.01 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a Yes Yes No

Crest Len (ft) =  15.00 1.00 8.00 0.00

Crest El. (ft) =  390.50 389.50 391.50 0.00

Weir Coeff. =  3.33 3.33 2.60 3.33

Weir Type =  1 Rect Broad ---

Multi-Stage =  Yes Yes No No

Exfil.(in/hr) =  0.000 (by Wet area)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 386.00 0.00 0.00 0.00 --- 0.00 0.00 0.00 --- --- --- 0.000
0.05 1,517 386.05 10.48 oc 0.00 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.005
0.10 3,033 386.10 10.48 oc 0.02 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.018
0.15 4,550 386.15 10.48 oc 0.04 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.035
0.20 6,066 386.20 10.48 oc 0.05 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.051
0.25 7,583 386.25 10.48 oc 0.06 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.063
0.30 9,099 386.30 10.48 oc 0.07 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.073
0.35 10,616 386.35 10.48 oc 0.08 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.081
0.40 12,132 386.40 10.48 oc 0.09 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.089
0.45 13,649 386.45 10.48 oc 0.10 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.096
0.50 15,166 386.50 10.48 oc 0.10 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.103
0.55 17,041 386.55 10.48 oc 0.11 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.110
0.60 18,917 386.60 10.48 oc 0.12 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.116
0.65 20,793 386.65 10.48 oc 0.12 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.121
0.70 22,669 386.70 10.48 oc 0.13 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.127
0.75 24,545 386.75 10.48 oc 0.13 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.132
0.80 26,421 386.80 10.48 oc 0.14 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.137
0.85 28,297 386.85 10.48 oc 0.14 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.142
0.90 30,173 386.90 10.48 oc 0.15 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.146
0.95 32,049 386.95 10.48 oc 0.15 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.151
1.00 33,925 387.00 10.48 oc 0.16 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.155
1.10 37,941 387.10 10.48 oc 0.16 ic 0.01 ic --- 0.00 0.00 0.00 --- --- --- 0.179
1.20 41,957 387.20 10.48 oc 0.17 ic 0.04 ic --- 0.00 0.00 0.00 --- --- --- 0.208
1.30 45,973 387.30 10.48 oc 0.18 ic 0.05 ic --- 0.00 0.00 0.00 --- --- --- 0.228
1.40 49,990 387.40 10.48 oc 0.19 ic 0.06 ic --- 0.00 0.00 0.00 --- --- --- 0.246
1.50 54,006 387.50 10.48 oc 0.19 ic 0.07 ic --- 0.00 0.00 0.00 --- --- --- 0.262
1.60 58,022 387.60 10.48 oc 0.20 ic 0.08 ic --- 0.00 0.00 0.00 --- --- --- 0.276
1.70 62,039 387.70 10.48 oc 0.21 ic 0.08 ic --- 0.00 0.00 0.00 --- --- --- 0.290
1.80 66,055 387.80 10.48 oc 0.21 ic 0.09 ic --- 0.00 0.00 0.00 --- --- --- 0.303
1.90 70,071 387.90 10.48 oc 0.22 ic 0.09 ic --- 0.00 0.00 0.00 --- --- --- 0.315
2.00 74,087 388.00 10.48 oc 0.23 ic 0.10 ic --- 0.00 0.00 0.00 --- --- --- 0.327
2.10 78,463 388.10 10.48 oc 0.23 ic 0.11 ic --- 0.00 0.00 0.00 --- --- --- 0.338
2.20 82,838 388.20 10.48 oc 0.24 ic 0.11 ic --- 0.00 0.00 0.00 --- --- --- 0.349
2.30 87,213 388.30 10.48 oc 0.24 ic 0.12 ic --- 0.00 0.00 0.00 --- --- --- 0.359
2.40 91,589 388.40 10.48 oc 0.25 ic 0.12 ic --- 0.00 0.00 0.00 --- --- --- 0.369
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SCM G

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

2.50 95,964 388.50 10.48 oc 0.25 ic 0.13 ic --- 0.00 0.00 0.00 --- --- --- 0.379
2.60 100,339 388.60 10.48 oc 0.26 ic 0.13 ic --- 0.00 0.00 0.00 --- --- --- 0.389
2.70 104,715 388.70 10.48 oc 0.26 ic 0.13 ic --- 0.00 0.00 0.00 --- --- --- 0.398
2.80 109,090 388.80 10.48 oc 0.27 ic 0.14 ic --- 0.00 0.00 0.00 --- --- --- 0.407
2.90 113,465 388.90 10.48 oc 0.27 ic 0.14 ic --- 0.00 0.00 0.00 --- --- --- 0.416
3.00 117,841 389.00 10.48 oc 0.28 ic 0.15 ic --- 0.00 0.00 0.00 --- --- --- 0.425
3.10 122,580 389.10 10.48 oc 0.28 ic 0.15 ic --- 0.00 0.00 0.00 --- --- --- 0.433
3.20 127,320 389.20 10.48 oc 0.29 ic 0.15 ic --- 0.00 0.00 0.00 --- --- --- 0.442
3.30 132,060 389.30 10.48 oc 0.29 ic 0.16 ic --- 0.00 0.00 0.00 --- --- --- 0.450
3.40 136,800 389.40 10.48 oc 0.30 ic 0.16 ic --- 0.00 0.00 0.00 --- --- --- 0.458
3.50 141,540 389.50 10.48 oc 0.30 ic 0.16 ic --- 0.00 0.00 0.00 --- --- --- 0.466
3.60 146,280 389.60 10.48 oc 0.31 ic 0.17 ic --- 0.00 0.11 0.00 --- --- --- 0.579
3.70 151,019 389.70 10.48 oc 0.31 ic 0.17 ic --- 0.00 0.30 0.00 --- --- --- 0.779
3.80 155,759 389.80 10.48 oc 0.32 ic 0.17 ic --- 0.00 0.55 0.00 --- --- --- 1.036
3.90 160,499 389.90 10.48 oc 0.32 ic 0.18 ic --- 0.00 0.84 0.00 --- --- --- 1.339
4.00 165,239 390.00 10.48 oc 0.32 ic 0.18 ic --- 0.00 1.18 0.00 --- --- --- 1.681
4.10 170,348 390.10 10.48 oc 0.33 ic 0.18 ic --- 0.00 1.55 0.00 --- --- --- 2.058
4.20 175,458 390.20 10.48 oc 0.33 ic 0.19 ic --- 0.00 1.95 0.00 --- --- --- 2.468
4.30 180,567 390.30 10.48 oc 0.34 ic 0.19 ic --- 0.00 2.38 0.00 --- --- --- 2.907
4.40 185,676 390.40 10.48 oc 0.34 ic 0.19 ic --- 0.00 2.84 0.00 --- --- --- 3.375
4.50 190,786 390.50 10.48 oc 0.34 ic 0.19 ic --- 0.00 3.33 0.00 --- --- --- 3.868
4.60 195,895 390.60 10.48 oc 0.35 ic 0.20 ic --- 1.58 3.84 0.00 --- --- --- 5.966
4.70 201,004 390.70 10.48 oc 0.35 ic 0.20 ic --- 4.47 4.38 0.00 --- --- --- 9.397
4.80 206,114 390.80 13.63 oc 0.30 ic 0.19 ic --- 8.21 4.94 0.00 --- --- --- 13.63
4.90 211,223 390.90 17.73 oc 0.15 ic 0.09 ic --- 12.64 4.85 s 0.00 --- --- --- 17.73
5.00 216,333 391.00 18.62 oc 0.08 ic 0.05 ic --- 14.95 s 3.53 s 0.00 --- --- --- 18.62
5.10 222,006 391.10 18.88 oc 0.06 ic 0.04 ic --- 15.62 s 3.16 s 0.00 --- --- --- 18.88
5.20 227,680 391.20 19.08 oc 0.05 ic 0.03 ic --- 16.08 s 2.91 s 0.00 --- --- --- 19.08
5.30 233,354 391.30 19.25 oc 0.04 ic 0.03 ic --- 16.45 s 2.72 s 0.00 --- --- --- 19.25
5.40 239,027 391.40 19.40 oc 0.04 ic 0.02 ic --- 16.76 s 2.58 s 0.00 --- --- --- 19.40
5.50 244,701 391.50 19.55 oc 0.03 ic 0.02 ic --- 17.02 s 2.46 s 0.00 --- --- --- 19.54
5.60 250,375 391.60 19.69 oc 0.03 ic 0.02 ic --- 17.25 s 2.37 s 0.66 --- --- --- 20.33
5.70 256,048 391.70 19.82 oc 0.03 ic 0.02 ic --- 17.47 s 2.29 s 1.86 --- --- --- 21.67
5.80 261,722 391.80 19.95 oc 0.02 ic 0.02 ic --- 17.68 s 2.23 s 3.42 --- --- --- 23.37
5.90 267,395 391.90 20.08 oc 0.02 ic 0.01 ic --- 17.84 s 2.17 s 5.26 --- --- --- 25.31
6.00 273,069 392.00 20.21 oc 0.02 ic 0.01 ic --- 18.02 s 2.12 s 7.35 --- --- --- 27.53

...End
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 57

Area G Bypassing SCM

Hydrograph type =  SCS Runoff Peak discharge =  1.365 cfs
Storm frequency =  1 yrs Time to peak =  734 min
Time interval =  2 min Hyd. volume =  9,827 cuft
Drainage area =  9.070 ac Curve number =  60.3
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  23.80 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 58

Total Managed Area G Post

Hydrograph type =  Combine Peak discharge =  49.00 cfs
Storm frequency =  1 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  285,395 cuft
Inflow hyds. =  30, 56, 57 Contrib. drain. area =  85.670 ac
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 60

Additional Area to Point D-E

Hydrograph type =  SCS Runoff Peak discharge =  126.84 cfs
Storm frequency =  1 yrs Time to peak =  734 min
Time interval =  2 min Hyd. volume =  660,044 cuft
Drainage area =  271.000 ac Curve number =  70.2
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  32.50 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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TR55 Tc Worksheet
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 60

Additional Area to Point D-E

Description A B C Totals

Sheet Flow
Manning's n-value =  0.400 0.011 0.011
Flow length (ft) =  50.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.48 0.00 0.00
Land slope (%) =  2.00 0.00 0.00

Travel Time (min) = 11.83 + 0.00 + 0.00 = 11.83

Shallow Concentrated Flow
Flow length (ft) =  1700.00 0.00 0.00
Watercourse slope (%) =  2.00 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =2.28 0.00 0.00

Travel Time (min) = 12.42 + 0.00 + 0.00 = 12.42

Channel Flow
X sectional flow area (sqft) =  16.00 0.00 0.00
Wetted perimeter (ft) =  11.66 0.00 0.00
Channel slope (%) =  0.60 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =9.51

0.00
0.00

Flow length (ft) ({0})4700.0 0.0 0.0

Travel Time (min) = 8.24 + 0.00 + 0.00 = 8.24

Total Travel Time, Tc .............................................................................. 32.50 min
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 61

Total Area A-E Pre

Hydrograph type =  Combine Peak discharge =  70.41 cfs
Storm frequency =  1 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  310,377 cuft
Inflow hyds. =  1, 4, 5, 8, 9 Contrib. drain. area =  10.720 ac
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 62

Total A-E Post & Upstream

Hydrograph type =  Combine Peak discharge =  193.33 cfs
Storm frequency =  1 yrs Time to peak =  734 min
Time interval =  2 min Hyd. volume =  970,420 cuft
Inflow hyds. =  60, 61 Contrib. drain. area =  271.000 ac
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 63

A-E Travel to H Landfill Culverts

Hydrograph type =  Reach Peak discharge =  187.87 cfs
Storm frequency =  1 yrs Time to peak =  738 min
Time interval =  2 min Hyd. volume =  970,419 cuft
Inflow hyd. No. =  62 - Total A-E Post & UpstreamSection type =  Trapezoidal
Reach length =  1500.0 ft Channel slope =  0.7 %
Manning's n =  0.025 Bottom width =  6.0 ft
Side slope =  2.0:1 Max. depth =  2.0 ft
Rating curve x =  1.509 Rating curve m =  1.374
Ave. velocity =  5.66 ft/s Routing coeff. =  0.4743

Modified Att-Kin routing method used.
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 64

Total Area F & G Pre

Hydrograph type =  Combine Peak discharge =  56.66 cfs
Storm frequency =  1 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  247,289 cuft
Inflow hyds. =  12, 15 Contrib. drain. area =  0.000 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 65

F&G Travel to H Landfill Culverts

Hydrograph type =  Reach Peak discharge =  54.76 cfs
Storm frequency =  1 yrs Time to peak =  734 min
Time interval =  2 min Hyd. volume =  247,288 cuft
Inflow hyd. No. =  64 - Total Area F & G Pre Section type =  Trapezoidal
Reach length =  1300.0 ft Channel slope =  1.5 %
Manning's n =  0.025 Bottom width =  6.0 ft
Side slope =  2.0:1 Max. depth =  2.0 ft
Rating curve x =  2.209 Rating curve m =  1.374
Ave. velocity =  5.34 ft/s Routing coeff. =  0.5063

Modified Att-Kin routing method used.
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 66

Area H at Culverts

Hydrograph type =  SCS Runoff Peak discharge =  24.85 cfs
Storm frequency =  1 yrs Time to peak =  736 min
Time interval =  2 min Hyd. volume =  125,838 cuft
Drainage area =  43.300 ac Curve number =  73.4
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  35.10 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 66

Area H at Culverts

Description A B C Totals

Sheet Flow
Manning's n-value =  0.400 0.011 0.011
Flow length (ft) =  50.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.48 0.00 0.00
Land slope (%) =  2.00 0.00 0.00

Travel Time (min) = 11.83 + 0.00 + 0.00 = 11.83

Shallow Concentrated Flow
Flow length (ft) =  1700.00 0.00 0.00
Watercourse slope (%) =  2.00 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =2.28 0.00 0.00

Travel Time (min) = 12.42 + 0.00 + 0.00 = 12.42

Channel Flow
X sectional flow area (sqft) =  16.00 0.00 0.00
Wetted perimeter (ft) =  11.66 0.00 0.00
Channel slope (%) =  0.60 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =9.51

0.00
0.00

Flow length (ft) ({0})6200.0 0.0 0.0

Travel Time (min) = 10.86 + 0.00 + 0.00 = 10.86

Total Travel Time, Tc .............................................................................. 35.10 min
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 67

Total Flow H At Culverts Pre

Hydrograph type =  Combine Peak discharge =  265.16 cfs
Storm frequency =  1 yrs Time to peak =  736 min
Time interval =  2 min Hyd. volume =  1,343,545 cuft
Inflow hyds. =  63, 65, 66 Contrib. drain. area =  43.300 ac
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 69

Area I - Apex

Hydrograph type =  SCS Runoff Peak discharge =  484.42 cfs
Storm frequency =  1 yrs Time to peak =  772 min
Time interval =  2 min Hyd. volume =  5,397,708 cuft
Drainage area =  2637.000 ac Curve number =  67.9
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  87.40 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd No. 69
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 69

Area I - Apex

Description A B C Totals

Sheet Flow
Manning's n-value =  0.410 0.011 0.011
Flow length (ft) =  50.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.48 0.00 0.00
Land slope (%) =  2.00 0.00 0.00

Travel Time (min) = 12.06 + 0.00 + 0.00 = 12.06

Shallow Concentrated Flow
Flow length (ft) =  110.00 0.00 0.00
Watercourse slope (%) =  2.00 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =2.28 0.00 0.00

Travel Time (min) = 0.80 + 0.00 + 0.00 = 0.80

Channel Flow
X sectional flow area (sqft) =  7.08 11.66 0.00
Wetted perimeter (ft) =  9.43 16.00 0.00
Channel slope (%) =  2.00 0.70 0.00
Manning's n-value =  0.015 0.025 0.015
Velocity (ft/s) =11.59

4.03
0.00

Flow length (ft) ({0})3400.0 16850.0 0.0

Travel Time (min) = 4.89 + 69.62 + 0.00 = 74.51

Total Travel Time, Tc .............................................................................. 87.40 min
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 70

Culverts Travel to I

Hydrograph type =  Reach Peak discharge =  483.07 cfs
Storm frequency =  1 yrs Time to peak =  776 min
Time interval =  2 min Hyd. volume =  5,397,708 cuft
Inflow hyd. No. =  69 - Area I - Apex Section type =  Trapezoidal
Reach length =  1670.0 ft Channel slope =  0.7 %
Manning's n =  0.025 Bottom width =  6.0 ft
Side slope =  2.0:1 Max. depth =  2.0 ft
Rating curve x =  1.509 Rating curve m =  1.374
Ave. velocity =  7.26 ft/s Routing coeff. =  0.5279

Modified Att-Kin routing method used.
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 71

Total Area I Pre

Hydrograph type =  Combine Peak discharge =  966.04 cfs
Storm frequency =  1 yrs Time to peak =  774 min
Time interval =  2 min Hyd. volume =  10,795,419 cuft
Inflow hyds. =  69, 70 Contrib. drain. area =  2637.000 ac
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 73

Additional Area to Point D-E

Hydrograph type =  SCS Runoff Peak discharge =  126.84 cfs
Storm frequency =  1 yrs Time to peak =  734 min
Time interval =  2 min Hyd. volume =  660,044 cuft
Drainage area =  271.000 ac Curve number =  70.2
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  32.50 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 73

Additional Area to Point D-E

Description A B C Totals

Sheet Flow
Manning's n-value =  0.400 0.011 0.011
Flow length (ft) =  50.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.48 0.00 0.00
Land slope (%) =  2.00 0.00 0.00

Travel Time (min) = 11.83 + 0.00 + 0.00 = 11.83

Shallow Concentrated Flow
Flow length (ft) =  1700.00 0.00 0.00
Watercourse slope (%) =  2.00 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =2.28 0.00 0.00

Travel Time (min) = 12.42 + 0.00 + 0.00 = 12.42

Channel Flow
X sectional flow area (sqft) =  16.00 0.00 0.00
Wetted perimeter (ft) =  11.66 0.00 0.00
Channel slope (%) =  0.60 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =9.51

0.00
0.00

Flow length (ft) ({0})4700.0 0.0 0.0

Travel Time (min) = 8.24 + 0.00 + 0.00 = 8.24

Total Travel Time, Tc .............................................................................. 32.50 min
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 74

Total Area A-E Post

Hydrograph type =  Combine Peak discharge =  68.53 cfs
Storm frequency =  1 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  409,763 cuft
Inflow hyds. =  17, 20, 21, 25, 45 Contrib. drain. area =  3.290 ac
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 75

Total A-E Post & Upstream

Hydrograph type =  Combine Peak discharge =  191.24 cfs
Storm frequency =  1 yrs Time to peak =  734 min
Time interval =  2 min Hyd. volume =  1,069,806 cuft
Inflow hyds. =  73, 74 Contrib. drain. area =  271.000 ac
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 76

A-E Travel to H Landfill Culverts

Hydrograph type =  Reach Peak discharge =  185.85 cfs
Storm frequency =  1 yrs Time to peak =  738 min
Time interval =  2 min Hyd. volume =  1,069,762 cuft
Inflow hyd. No. =  75 - Total A-E Post & UpstreamSection type =  Trapezoidal
Reach length =  1500.0 ft Channel slope =  0.7 %
Manning's n =  0.025 Bottom width =  6.0 ft
Side slope =  2.0:1 Max. depth =  2.0 ft
Rating curve x =  1.509 Rating curve m =  1.374
Ave. velocity =  5.64 ft/s Routing coeff. =  0.4733

Modified Att-Kin routing method used.
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 77

Total Area F & G Post

Hydrograph type =  Combine Peak discharge =  52.91 cfs
Storm frequency =  1 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  315,294 cuft
Inflow hyds. =  51, 58 Contrib. drain. area =  0.000 ac
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 78

F&G Travel to H Landfill Culverts

Hydrograph type =  Reach Peak discharge =  51.13 cfs
Storm frequency =  1 yrs Time to peak =  734 min
Time interval =  2 min Hyd. volume =  315,262 cuft
Inflow hyd. No. =  77 - Total Area F & G Post Section type =  Trapezoidal
Reach length =  1300.0 ft Channel slope =  1.5 %
Manning's n =  0.025 Bottom width =  6.0 ft
Side slope =  2.0:1 Max. depth =  2.0 ft
Rating curve x =  2.209 Rating curve m =  1.374
Ave. velocity =  5.25 ft/s Routing coeff. =  0.4992

Modified Att-Kin routing method used.
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 79

Area H at Culverts

Hydrograph type =  SCS Runoff Peak discharge =  24.85 cfs
Storm frequency =  1 yrs Time to peak =  736 min
Time interval =  2 min Hyd. volume =  125,838 cuft
Drainage area =  43.300 ac Curve number =  73.4
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  35.10 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 79

Area H at Culverts

Description A B C Totals

Sheet Flow
Manning's n-value =  0.400 0.011 0.011
Flow length (ft) =  50.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.48 0.00 0.00
Land slope (%) =  2.00 0.00 0.00

Travel Time (min) = 11.83 + 0.00 + 0.00 = 11.83

Shallow Concentrated Flow
Flow length (ft) =  1700.00 0.00 0.00
Watercourse slope (%) =  2.00 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =2.28 0.00 0.00

Travel Time (min) = 12.42 + 0.00 + 0.00 = 12.42

Channel Flow
X sectional flow area (sqft) =  16.00 0.00 0.00
Wetted perimeter (ft) =  11.66 0.00 0.00
Channel slope (%) =  0.60 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =9.51

0.00
0.00

Flow length (ft) ({0})6200.0 0.0 0.0

Travel Time (min) = 10.86 + 0.00 + 0.00 = 10.86

Total Travel Time, Tc .............................................................................. 35.10 min
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 80

Total Area H At Culverts Post

Hydrograph type =  Combine Peak discharge =  260.08 cfs
Storm frequency =  1 yrs Time to peak =  736 min
Time interval =  2 min Hyd. volume =  1,510,861 cuft
Inflow hyds. =  76, 78, 79 Contrib. drain. area =  43.300 ac
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 82

Area I  - Apex

Hydrograph type =  SCS Runoff Peak discharge =  484.42 cfs
Storm frequency =  1 yrs Time to peak =  772 min
Time interval =  2 min Hyd. volume =  5,397,708 cuft
Drainage area =  2637.000 ac Curve number =  67.9
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  87.40 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 82

Area I  - Apex

Description A B C Totals

Sheet Flow
Manning's n-value =  0.410 0.011 0.011
Flow length (ft) =  50.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.48 0.00 0.00
Land slope (%) =  2.00 0.00 0.00

Travel Time (min) = 12.06 + 0.00 + 0.00 = 12.06

Shallow Concentrated Flow
Flow length (ft) =  110.00 0.00 0.00
Watercourse slope (%) =  2.00 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =2.28 0.00 0.00

Travel Time (min) = 0.80 + 0.00 + 0.00 = 0.80

Channel Flow
X sectional flow area (sqft) =  7.08 11.66 0.00
Wetted perimeter (ft) =  9.43 16.00 0.00
Channel slope (%) =  2.00 0.70 0.00
Manning's n-value =  0.015 0.025 0.015
Velocity (ft/s) =11.59

4.03
0.00

Flow length (ft) ({0})3400.0 16850.0 0.0

Travel Time (min) = 4.89 + 69.62 + 0.00 = 74.51

Total Travel Time, Tc .............................................................................. 87.40 min
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 83

Culverts Travel to I

Hydrograph type =  Reach Peak discharge =  483.07 cfs
Storm frequency =  1 yrs Time to peak =  776 min
Time interval =  2 min Hyd. volume =  5,397,708 cuft
Inflow hyd. No. =  82 - Area I  - Apex Section type =  Trapezoidal
Reach length =  1670.0 ft Channel slope =  0.7 %
Manning's n =  0.025 Bottom width =  6.0 ft
Side slope =  2.0:1 Max. depth =  2.0 ft
Rating curve x =  1.509 Rating curve m =  1.374
Ave. velocity =  7.26 ft/s Routing coeff. =  0.5279

Modified Att-Kin routing method used.
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 84

Total Area I Post

Hydrograph type =  Combine Peak discharge =  966.04 cfs
Storm frequency =  1 yrs Time to peak =  774 min
Time interval =  2 min Hyd. volume =  10,795,419 cuft
Inflow hyds. =  82, 83 Contrib. drain. area =  2637.000 ac
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Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 4.931 2 722 14,774 ------ ------ ------ Area A Onsite Pre

2 SCS Runoff 3.074 2 722 9,210 ------ ------ ------ Area A Off-site Pre

3 Combine 8.005 2 722 23,984 1, 2 ------ ------ Total Area A Pre

4 SCS Runoff 1.917 2 724 6,349 ------ ------ ------ Area B Onsite Pre

5 SCS Runoff 3.855 2 722 11,551 ------ ------ ------ Area C Onsite Pre

6 SCS Runoff 38.37 2 730 153,933 ------ ------ ------ Area D Onsite Pre

7 SCS Runoff 219.24 2 728 817,730 ------ ------ ------ Area D Offsite Pre

8 Combine 257.45 2 730 971,663 6, 7 ------ ------ Total Area D Pre

9 SCS Runoff 2.755 2 724 8,706 ------ ------ ------ Area E Onsite Pre

10 SCS Runoff 15.29 2 726 58,124 ------ ------ ------ Area F Onsite Pre

11 SCS Runoff 19.72 2 724 62,436 ------ ------ ------ Area F Off-site Pre

12 Combine 34.93 2 726 120,559 10, 11 ------ ------ Total Area F Pre

13 SCS Runoff 16.19 2 730 64,946 ------ ------ ------ Area G Onsite Pre

14 SCS Runoff 166.59 2 728 621,892 ------ ------ ------ Area G Off-site Pre

15 Combine 182.70 2 730 686,838 13, 14 ------ ------ Toital Area G Pre

17 SCS Runoff 1.791 2 722 4,987 ------ ------ ------ Area A Onsite Post

18 SCS Runoff 3.074 2 722 9,210 ------ ------ ------ Area A Off-site Post

19 Combine 4.865 2 722 14,196 17, 18 ------ ------ Total Area A Post

20 SCS Runoff 0.400 2 718 842 ------ ------ ------ Area B Onsite Post

21 SCS Runoff 1.311 2 718 2,684 ------ ------ ------ Area C Onsite Post

22 SCS Runoff 109.74 2 728 402,669 ------ ------ ------ Area D Onsite Post

23 SCS Runoff 220.31 2 728 821,388 ------ ------ ------ Area D Offsite Post

24 Combine 330.05 2 728 1,224,058 22, 23 ------ ------ Total Area D Post

25 SCS Runoff 2.410 2 720 5,909 ------ ------ ------ Area E Onsite Post

26 SCS Runoff 6.012 2 722 15,791 ------ ------ ------ Area F Onsite Post

27 SCS Runoff 28.85 2 720 75,191 ------ ------ ------ Area F Off-site Post

28 Combine 34.83 2 720 90,981 26, 27 ------ ------ Total Area F Post

29 SCS Runoff 101.68 2 720 264,029 ------ ------ ------ Area G Onsite Post

30 SCS Runoff 163.74 2 728 611,531 ------ ------ ------ Area G Off-site Post

31 Combine 240.56 2 724 885,921 14, 29, ------ ------ Total Area G Post

33 SCS Runoff 58.31 2 722 164,068 ------ ------ ------ Area to SCM D1 Onsite

34 SCS Runoff 1.012 2 724 3,004 ------ ------ ------ Area to SCM D1 Off-site

35 Combine 59.31 2 722 167,072 33, 34 ------ ------ Total Area to SCM D1

19-168-H12 Storm Analysis.gpw Return Period: 10 Year Friday, 02 / 12 / 2021

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021
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Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

36 Reservoir 2.548 2 844 150,149 35 386.17 107,742 Route SCM D1

37 SCS Runoff 50.39 2 722 144,035 ------ ------ ------ Area to SCM D2 Onsite

38 SCS Runoff 0.243 2 724 726 ------ ------ ------ Area to SCM D2 Offsite

39 Combine 50.63 2 722 144,761 37, 38 ------ ------ Total Area to SCM D2

40 Reservoir 3.340 2 788 127,177 39 393.43 89,523 Route SCM D2

41 SCS Runoff 12.25 2 722 34,756 ------ ------ ------ Area to SCM D3 Onsite

42 Reservoir 1.878 2 744 32,268 41 385.41 18,973 Route SCM D3

43 SCS Runoff 16.18 2 730 62,300 ------ ------ ------ Area D Bypassing SCMs

44 SCS Runoff 218.81 2 728 815,798 ------ ------ ------ Area D Offsite Post

45 Combine 237.42 2 730 1,187,694 36, 40, 42,
43, 44

------ ------ Total Managed Area D Post

47 SCS Runoff 5.407 2 720 14,090 ------ ------ ------ Area F Onsite Post

48 Combine 34.25 2 720 89,281 27, 47 ------ ------ Total to SCM F

49 Reservoir 12.97 2 732 89,271 48 390.61 26,322 Route SCM F

50 SCS Runoff 0.757 2 720 1,885 ------ ------ ------ Area F Bypassing SCM

51 Combine 13.14 2 732 91,156 49, 50 ------ ------ Total Managed Area F Post

53 SCS Runoff 80.47 2 720 217,368 ------ ------ ------ Area to SCM G Onsite

54 SCS Runoff 0.103 2 720 272 ------ ------ ------ Area to SCM G Offsite

55 Combine 80.58 2 720 217,640 53, 54 ------ ------ Total Area to SCM G

56 Reservoir 1.712 2 972 163,223 55 390.01 165,657 Route SCM G

57 SCS Runoff 10.91 2 730 44,552 ------ ------ ------ Area G Bypassing SCM

58 Combine 175.02 2 730 819,307 30, 56, 57 ------ ------ Total Managed Area G Post

60 SCS Runoff 476.83 2 734 2,111,072 ------ ------ ------ Additional Area to Point D-E

61 Combine 267.30 2 728 1,013,043 1, 4, 5,
8, 9,

------ ------ Total Area A-E Pre

62 Combine 729.59 2 732 3,124,115 60, 61 ------ ------ Total A-E Post & Upstream

63 Reach 719.68 2 734 3,124,113 62 ------ ------ A-E Travel to H Landfill Culverts

64 Combine 216.12 2 728 807,398 12, 15, ------ ------ Total Area F & G Pre

65 Reach 212.94 2 732 807,396 64 ------ ------ F&G Travel to H Landfill Culverts

66 SCS Runoff 80.80 2 736 370,628 ------ ------ ------ Area H at Culverts

67 Combine 1007.55 2 734 4,302,135 63, 65, 66 ------ ------ Total Flow H At Culverts Pre

69 SCS Runoff 2069.32 2 768 18,443,486 ------ ------ ------ Area I - Apex

70 Reach 2066.04 2 770 18,443,470 69 ------ ------ Culverts Travel to I

71 Combine 4127.88 2 768 36,886,940 69, 70 ------ ------ Total Area I Pre
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Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

73 SCS Runoff 476.83 2 734 2,111,072 ------ ------ ------ Additional Area to Point D-E

74 Combine 239.32 2 730 1,202,116 17, 20, 21,
25, 45,

------ ------ Total Area A-E Post

75 Combine 705.29 2 732 3,313,189 73, 74 ------ ------ Total A-E Post & Upstream

76 Reach 694.57 2 736 3,313,144 75 ------ ------ A-E Travel to H Landfill Culverts

77 Combine 188.15 2 730 910,464 51, 58, ------ ------ Total Area F & G Post

78 Reach 186.16 2 732 910,414 77 ------ ------ F&G Travel to H Landfill Culverts

79 SCS Runoff 80.80 2 736 370,628 ------ ------ ------ Area H at Culverts

80 Combine 958.19 2 734 4,594,181 76, 78, 79 ------ ------ Total Area H At Culverts Post

82 SCS Runoff 2069.32 2 768 18,443,486 ------ ------ ------ Area I  - Apex

83 Reach 2066.04 2 770 18,443,470 82 ------ ------ Culverts Travel to I

84 Combine 4127.88 2 768 36,886,940 82, 83 ------ ------ Total Area I Post
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Hyd. No. 1

Area A Onsite Pre

Hydrograph type =  SCS Runoff Peak discharge =  4.931 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  14,774 cuft
Drainage area =  3.850 ac Curve number =  55
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  12.10 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 2

Area A Off-site Pre

Hydrograph type =  SCS Runoff Peak discharge =  3.074 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  9,210 cuft
Drainage area =  2.400 ac Curve number =  55
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  12.10 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 3

Total Area A Pre

Hydrograph type =  Combine Peak discharge =  8.005 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  23,984 cuft
Inflow hyds. =  1, 2 Contrib. drain. area =  6.250 ac
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 4

Area B Onsite Pre

Hydrograph type =  SCS Runoff Peak discharge =  1.917 cfs
Storm frequency =  10 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  6,349 cuft
Drainage area =  1.750 ac Curve number =  55
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  15.20 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 5

Area C Onsite Pre

Hydrograph type =  SCS Runoff Peak discharge =  3.855 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  11,551 cuft
Drainage area =  3.010 ac Curve number =  55
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  10.80 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 6

Area D Onsite Pre

Hydrograph type =  SCS Runoff Peak discharge =  38.37 cfs
Storm frequency =  10 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  153,933 cuft
Drainage area =  29.390 ac Curve number =  61.6
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  24.00 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 7

Area D Offsite Pre

Hydrograph type =  SCS Runoff Peak discharge =  219.24 cfs
Storm frequency =  10 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  817,730 cuft
Drainage area =  101.300 ac Curve number =  71.9
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  24.00 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 8

Total Area D Pre

Hydrograph type =  Combine Peak discharge =  257.45 cfs
Storm frequency =  10 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  971,663 cuft
Inflow hyds. =  6, 7 Contrib. drain. area =  130.690 ac
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 9

Area E Onsite Pre

Hydrograph type =  SCS Runoff Peak discharge =  2.755 cfs
Storm frequency =  10 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  8,706 cuft
Drainage area =  2.110 ac Curve number =  57.2
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  15.30 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 10

Area F Onsite Pre

Hydrograph type =  SCS Runoff Peak discharge =  15.29 cfs
Storm frequency =  10 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  58,124 cuft
Drainage area =  15.620 ac Curve number =  55
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  17.60 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 11

Area F Off-site Pre

Hydrograph type =  SCS Runoff Peak discharge =  19.72 cfs
Storm frequency =  10 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  62,436 cuft
Drainage area =  7.670 ac Curve number =  71.7
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  17.60 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 12

Total Area F Pre

Hydrograph type =  Combine Peak discharge =  34.93 cfs
Storm frequency =  10 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  120,559 cuft
Inflow hyds. =  10, 11 Contrib. drain. area =  23.290 ac
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 13

Area G Onsite Pre

Hydrograph type =  SCS Runoff Peak discharge =  16.19 cfs
Storm frequency =  10 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  64,946 cuft
Drainage area =  12.400 ac Curve number =  61.6
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  23.80 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 14

Area G Off-site Pre

Hydrograph type =  SCS Runoff Peak discharge =  166.59 cfs
Storm frequency =  10 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  621,892 cuft
Drainage area =  77.610 ac Curve number =  71.7
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  23.80 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 15

Toital Area G Pre

Hydrograph type =  Combine Peak discharge =  182.70 cfs
Storm frequency =  10 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  686,838 cuft
Inflow hyds. =  13, 14 Contrib. drain. area =  90.010 ac
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 17

Area A Onsite Post

Hydrograph type =  SCS Runoff Peak discharge =  1.791 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  4,987 cuft
Drainage area =  1.020 ac Curve number =  59.3
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  12.10 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 18

Area A Off-site Post

Hydrograph type =  SCS Runoff Peak discharge =  3.074 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  9,210 cuft
Drainage area =  2.400 ac Curve number =  55
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  12.10 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 19

Total Area A Post

Hydrograph type =  Combine Peak discharge =  4.865 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  14,196 cuft
Inflow hyds. =  17, 18 Contrib. drain. area =  3.420 ac
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 20

Area B Onsite Post

Hydrograph type =  SCS Runoff Peak discharge =  0.400 cfs
Storm frequency =  10 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  842 cuft
Drainage area =  0.230 ac Curve number =  55.8
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 21

Area C Onsite Post

Hydrograph type =  SCS Runoff Peak discharge =  1.311 cfs
Storm frequency =  10 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  2,684 cuft
Drainage area =  0.620 ac Curve number =  58.8
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 22

Area D Onsite Post

Hydrograph type =  SCS Runoff Peak discharge =  109.74 cfs
Storm frequency =  10 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  402,669 cuft
Drainage area =  38.890 ac Curve number =  79.2
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  24.00 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 23

Area D Offsite Post

Hydrograph type =  SCS Runoff Peak discharge =  220.31 cfs
Storm frequency =  10 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  821,388 cuft
Drainage area =  101.380 ac Curve number =  72
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  24.00 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 24

Total Area D Post

Hydrograph type =  Combine Peak discharge =  330.05 cfs
Storm frequency =  10 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  1,224,058 cuft
Inflow hyds. =  22, 23 Contrib. drain. area =  140.270 ac
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Hyd. No. 25

Area E Onsite Post

Hydrograph type =  SCS Runoff Peak discharge =  2.410 cfs
Storm frequency =  10 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  5,909 cuft
Drainage area =  1.420 ac Curve number =  56.9
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  8.20 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 26

Area F Onsite Post

Hydrograph type =  SCS Runoff Peak discharge =  6.012 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  15,791 cuft
Drainage area =  2.110 ac Curve number =  68.7
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  12.60 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 27

Area F Off-site Post

Hydrograph type =  SCS Runoff Peak discharge =  28.85 cfs
Storm frequency =  10 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  75,191 cuft
Drainage area =  8.730 ac Curve number =  72.4
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  12.60 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 28

Total Area F Post

Hydrograph type =  Combine Peak discharge =  34.83 cfs
Storm frequency =  10 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  90,981 cuft
Inflow hyds. =  26, 27 Contrib. drain. area =  10.840 ac
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Hyd. No. 29

Area G Onsite Post

Hydrograph type =  SCS Runoff Peak discharge =  101.68 cfs
Storm frequency =  10 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  264,029 cuft
Drainage area =  23.810 ac Curve number =  79.9
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  10.40 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 30

Area G Off-site Post

Hydrograph type =  SCS Runoff Peak discharge =  163.74 cfs
Storm frequency =  10 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  611,531 cuft
Drainage area =  76.600 ac Curve number =  71.6
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  23.80 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 31

Total Area G Post

Hydrograph type =  Combine Peak discharge =  240.56 cfs
Storm frequency =  10 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  885,921 cuft
Inflow hyds. =  14, 29 Contrib. drain. area =  101.420 ac
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Hyd. No. 33

Area to SCM D1 Onsite

Hydrograph type =  SCS Runoff Peak discharge =  58.31 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  164,068 cuft
Drainage area =  14.850 ac Curve number =  81.6
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  16.30 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

151

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

0.00 0.00

10.00 10.00

20.00 20.00

30.00 30.00

40.00 40.00

50.00 50.00

60.00 60.00

Q (cfs)

Time (min)

Area to SCM D1 Onsite

Hyd. No. 33 -- 10 Year

Hyd No. 33

- Page 624 -



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 34

Area to SCM D1 Off-site

Hydrograph type =  SCS Runoff Peak discharge =  1.012 cfs
Storm frequency =  10 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  3,004 cuft
Drainage area =  0.560 ac Curve number =  62.3
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  16.30 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 35

Total Area to SCM D1

Hydrograph type =  Combine Peak discharge =  59.31 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  167,072 cuft
Inflow hyds. =  33, 34 Contrib. drain. area =  15.410 ac
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Hyd. No. 36

Route SCM D1

Hydrograph type =  Reservoir Peak discharge =  2.548 cfs
Storm frequency =  10 yrs Time to peak =  844 min
Time interval =  2 min Hyd. volume =  150,149 cuft
Inflow hyd. No. =  35 - Total Area to SCM D1 Max. Elevation =  386.17 ft
Reservoir name =  SCM D1 Max. Storage =  107,742 cuft

Storage Indication method used.
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Hyd No. 36 Hyd No. 35 Total storage used = 107,742 cuft
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Hyd. No. 37

Area to SCM D2 Onsite

Hydrograph type =  SCS Runoff Peak discharge =  50.39 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  144,035 cuft
Drainage area =  11.300 ac Curve number =  86.5
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  13.80 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 38

Area to SCM D2 Offsite

Hydrograph type =  SCS Runoff Peak discharge =  0.243 cfs
Storm frequency =  10 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  726 cuft
Drainage area =  0.140 ac Curve number =  61.6
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  13.80 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 39

Total Area to SCM D2

Hydrograph type =  Combine Peak discharge =  50.63 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  144,761 cuft
Inflow hyds. =  37, 38 Contrib. drain. area =  11.440 ac
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Hyd. No. 40

Route SCM D2

Hydrograph type =  Reservoir Peak discharge =  3.340 cfs
Storm frequency =  10 yrs Time to peak =  788 min
Time interval =  2 min Hyd. volume =  127,177 cuft
Inflow hyd. No. =  39 - Total Area to SCM D2 Max. Elevation =  393.43 ft
Reservoir name =  SCM D2 Max. Storage =  89,523 cuft

Storage Indication method used.
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Hyd No. 40 Hyd No. 39 Total storage used = 89,523 cuft
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Hyd. No. 41

Area to SCM D3 Onsite

Hydrograph type =  SCS Runoff Peak discharge =  12.25 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  34,756 cuft
Drainage area =  2.870 ac Curve number =  84.7
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  14.20 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 42

Route SCM D3

Hydrograph type =  Reservoir Peak discharge =  1.878 cfs
Storm frequency =  10 yrs Time to peak =  744 min
Time interval =  2 min Hyd. volume =  32,268 cuft
Inflow hyd. No. =  41 - Area to SCM D3 Onsite Max. Elevation =  385.41 ft
Reservoir name =  SCM D3 Max. Storage =  18,973 cuft

Storage Indication method used.
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Hyd No. 42 Hyd No. 41 Total storage used = 18,973 cuft
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Hyd. No. 43

Area D Bypassing SCMs

Hydrograph type =  SCS Runoff Peak discharge =  16.18 cfs
Storm frequency =  10 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  62,300 cuft
Drainage area =  9.870 ac Curve number =  65.7
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  24.00 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 44

Area D Offsite Post

Hydrograph type =  SCS Runoff Peak discharge =  218.81 cfs
Storm frequency =  10 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  815,798 cuft
Drainage area =  100.690 ac Curve number =  72
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  24.00 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 45

Total Managed Area D Post

Hydrograph type =  Combine Peak discharge =  237.42 cfs
Storm frequency =  10 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  1,187,694 cuft
Inflow hyds. =  36, 40, 42, 43, 44 Contrib. drain. area =  110.560 ac
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Hyd. No. 47

Area F Onsite Post

Hydrograph type =  SCS Runoff Peak discharge =  5.407 cfs
Storm frequency =  10 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  14,090 cuft
Drainage area =  1.630 ac Curve number =  72.5
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  12.60 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 48

Total to SCM F

Hydrograph type =  Combine Peak discharge =  34.25 cfs
Storm frequency =  10 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  89,281 cuft
Inflow hyds. =  27, 47 Contrib. drain. area =  10.360 ac
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Hyd. No. 49

Route SCM F

Hydrograph type =  Reservoir Peak discharge =  12.97 cfs
Storm frequency =  10 yrs Time to peak =  732 min
Time interval =  2 min Hyd. volume =  89,271 cuft
Inflow hyd. No. =  48 - Total to SCM F Max. Elevation =  390.61 ft
Reservoir name =  SCM F Max. Storage =  26,322 cuft

Storage Indication method used.
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Hyd No. 49 Hyd No. 48 Total storage used = 26,322 cuft
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Hyd. No. 50

Area F Bypassing SCM

Hydrograph type =  SCS Runoff Peak discharge =  0.757 cfs
Storm frequency =  10 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  1,885 cuft
Drainage area =  0.480 ac Curve number =  55.9
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  8.60 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 51

Total Managed Area F Post

Hydrograph type =  Combine Peak discharge =  13.14 cfs
Storm frequency =  10 yrs Time to peak =  732 min
Time interval =  2 min Hyd. volume =  91,156 cuft
Inflow hyds. =  49, 50 Contrib. drain. area =  0.480 ac
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Hyd. No. 53

Area to SCM G Onsite

Hydrograph type =  SCS Runoff Peak discharge =  80.47 cfs
Storm frequency =  10 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  217,368 cuft
Drainage area =  14.730 ac Curve number =  89.8
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.40 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 54

Area to SCM G Offsite

Hydrograph type =  SCS Runoff Peak discharge =  0.103 cfs
Storm frequency =  10 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  272 cuft
Drainage area =  0.020 ac Curve number =  86.8
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.40 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 55

Total Area to SCM G

Hydrograph type =  Combine Peak discharge =  80.58 cfs
Storm frequency =  10 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  217,640 cuft
Inflow hyds. =  53, 54 Contrib. drain. area =  14.750 ac

171

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

0.00 0.00

10.00 10.00

20.00 20.00

30.00 30.00

40.00 40.00

50.00 50.00

60.00 60.00

70.00 70.00

80.00 80.00

90.00 90.00

Q (cfs)

Time (min)

Total Area to SCM G

Hyd. No. 55 -- 10 Year

Hyd No. 55 Hyd No. 53 Hyd No. 54

- Page 644 -



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 56

Route SCM G

Hydrograph type =  Reservoir Peak discharge =  1.712 cfs
Storm frequency =  10 yrs Time to peak =  972 min
Time interval =  2 min Hyd. volume =  163,223 cuft
Inflow hyd. No. =  55 - Total Area to SCM G Max. Elevation =  390.01 ft
Reservoir name =  SCM G Max. Storage =  165,657 cuft

Storage Indication method used.
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Hyd. No. 57

Area G Bypassing SCM

Hydrograph type =  SCS Runoff Peak discharge =  10.91 cfs
Storm frequency =  10 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  44,552 cuft
Drainage area =  9.070 ac Curve number =  60.3
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  23.80 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 58

Total Managed Area G Post

Hydrograph type =  Combine Peak discharge =  175.02 cfs
Storm frequency =  10 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  819,307 cuft
Inflow hyds. =  30, 56, 57 Contrib. drain. area =  85.670 ac

174

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

0.00 0.00

30.00 30.00

60.00 60.00

90.00 90.00

120.00 120.00

150.00 150.00

180.00 180.00

Q (cfs)

Time (min)

Total Managed Area G Post

Hyd. No. 58 -- 10 Year

Hyd No. 58 Hyd No. 30 Hyd No. 56 Hyd No. 57

- Page 647 -



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 60

Additional Area to Point D-E

Hydrograph type =  SCS Runoff Peak discharge =  476.83 cfs
Storm frequency =  10 yrs Time to peak =  734 min
Time interval =  2 min Hyd. volume =  2,111,072 cuft
Drainage area =  271.000 ac Curve number =  70.2
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  32.50 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 61

Total Area A-E Pre

Hydrograph type =  Combine Peak discharge =  267.30 cfs
Storm frequency =  10 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  1,013,043 cuft
Inflow hyds. =  1, 4, 5, 8, 9 Contrib. drain. area =  10.720 ac
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Hyd. No. 62

Total A-E Post & Upstream

Hydrograph type =  Combine Peak discharge =  729.59 cfs
Storm frequency =  10 yrs Time to peak =  732 min
Time interval =  2 min Hyd. volume =  3,124,115 cuft
Inflow hyds. =  60, 61 Contrib. drain. area =  271.000 ac
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Hyd. No. 63

A-E Travel to H Landfill Culverts

Hydrograph type =  Reach Peak discharge =  719.68 cfs
Storm frequency =  10 yrs Time to peak =  734 min
Time interval =  2 min Hyd. volume =  3,124,113 cuft
Inflow hyd. No. =  62 - Total A-E Post & UpstreamSection type =  Trapezoidal
Reach length =  1500.0 ft Channel slope =  0.7 %
Manning's n =  0.025 Bottom width =  6.0 ft
Side slope =  2.0:1 Max. depth =  2.0 ft
Rating curve x =  1.509 Rating curve m =  1.374
Ave. velocity =  8.12 ft/s Routing coeff. =  0.6172

Modified Att-Kin routing method used.
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Hyd. No. 64

Total Area F & G Pre

Hydrograph type =  Combine Peak discharge =  216.12 cfs
Storm frequency =  10 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  807,398 cuft
Inflow hyds. =  12, 15 Contrib. drain. area =  0.000 ac
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Hyd. No. 65

F&G Travel to H Landfill Culverts

Hydrograph type =  Reach Peak discharge =  212.94 cfs
Storm frequency =  10 yrs Time to peak =  732 min
Time interval =  2 min Hyd. volume =  807,396 cuft
Inflow hyd. No. =  64 - Total Area F & G Pre Section type =  Trapezoidal
Reach length =  1300.0 ft Channel slope =  1.5 %
Manning's n =  0.025 Bottom width =  6.0 ft
Side slope =  2.0:1 Max. depth =  2.0 ft
Rating curve x =  2.209 Rating curve m =  1.374
Ave. velocity =  7.69 ft/s Routing coeff. =  0.6559

Modified Att-Kin routing method used.
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Hyd. No. 66

Area H at Culverts

Hydrograph type =  SCS Runoff Peak discharge =  80.80 cfs
Storm frequency =  10 yrs Time to peak =  736 min
Time interval =  2 min Hyd. volume =  370,628 cuft
Drainage area =  43.300 ac Curve number =  73.4
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  35.10 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 67

Total Flow H At Culverts Pre

Hydrograph type =  Combine Peak discharge =  1007.55 cfs
Storm frequency =  10 yrs Time to peak =  734 min
Time interval =  2 min Hyd. volume =  4,302,135 cuft
Inflow hyds. =  63, 65, 66 Contrib. drain. area =  43.300 ac
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Hyd. No. 69

Area I - Apex

Hydrograph type =  SCS Runoff Peak discharge =  2069.32 cfs
Storm frequency =  10 yrs Time to peak =  768 min
Time interval =  2 min Hyd. volume =  18,443,486 cuft
Drainage area =  2637.000 ac Curve number =  67.9
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  87.40 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 70

Culverts Travel to I

Hydrograph type =  Reach Peak discharge =  2066.04 cfs
Storm frequency =  10 yrs Time to peak =  770 min
Time interval =  2 min Hyd. volume =  18,443,470 cuft
Inflow hyd. No. =  69 - Area I - Apex Section type =  Trapezoidal
Reach length =  1670.0 ft Channel slope =  0.7 %
Manning's n =  0.025 Bottom width =  6.0 ft
Side slope =  2.0:1 Max. depth =  2.0 ft
Rating curve x =  1.509 Rating curve m =  1.374
Ave. velocity =  10.79 ft/s Routing coeff. =  0.6949

Modified Att-Kin routing method used.
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Hyd. No. 71

Total Area I Pre

Hydrograph type =  Combine Peak discharge =  4127.88 cfs
Storm frequency =  10 yrs Time to peak =  768 min
Time interval =  2 min Hyd. volume =  36,886,940 cuft
Inflow hyds. =  69, 70 Contrib. drain. area =  2637.000 ac
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Hyd. No. 73

Additional Area to Point D-E

Hydrograph type =  SCS Runoff Peak discharge =  476.83 cfs
Storm frequency =  10 yrs Time to peak =  734 min
Time interval =  2 min Hyd. volume =  2,111,072 cuft
Drainage area =  271.000 ac Curve number =  70.2
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  32.50 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 74

Total Area A-E Post

Hydrograph type =  Combine Peak discharge =  239.32 cfs
Storm frequency =  10 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  1,202,116 cuft
Inflow hyds. =  17, 20, 21, 25, 45 Contrib. drain. area =  3.290 ac
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Hyd. No. 75

Total A-E Post & Upstream

Hydrograph type =  Combine Peak discharge =  705.29 cfs
Storm frequency =  10 yrs Time to peak =  732 min
Time interval =  2 min Hyd. volume =  3,313,189 cuft
Inflow hyds. =  73, 74 Contrib. drain. area =  271.000 ac
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Hyd. No. 76

A-E Travel to H Landfill Culverts

Hydrograph type =  Reach Peak discharge =  694.57 cfs
Storm frequency =  10 yrs Time to peak =  736 min
Time interval =  2 min Hyd. volume =  3,313,144 cuft
Inflow hyd. No. =  75 - Total A-E Post & UpstreamSection type =  Trapezoidal
Reach length =  1500.0 ft Channel slope =  0.7 %
Manning's n =  0.025 Bottom width =  6.0 ft
Side slope =  2.0:1 Max. depth =  2.0 ft
Rating curve x =  1.509 Rating curve m =  1.374
Ave. velocity =  8.05 ft/s Routing coeff. =  0.6132

Modified Att-Kin routing method used.
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Hyd. No. 77

Total Area F & G Post

Hydrograph type =  Combine Peak discharge =  188.15 cfs
Storm frequency =  10 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  910,464 cuft
Inflow hyds. =  51, 58 Contrib. drain. area =  0.000 ac
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Hyd. No. 78

F&G Travel to H Landfill Culverts

Hydrograph type =  Reach Peak discharge =  186.16 cfs
Storm frequency =  10 yrs Time to peak =  732 min
Time interval =  2 min Hyd. volume =  910,414 cuft
Inflow hyd. No. =  77 - Total Area F & G Post Section type =  Trapezoidal
Reach length =  1300.0 ft Channel slope =  1.5 %
Manning's n =  0.025 Bottom width =  6.0 ft
Side slope =  2.0:1 Max. depth =  2.0 ft
Rating curve x =  2.209 Rating curve m =  1.374
Ave. velocity =  7.41 ft/s Routing coeff. =  0.6394

Modified Att-Kin routing method used.
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Hyd. No. 79

Area H at Culverts

Hydrograph type =  SCS Runoff Peak discharge =  80.80 cfs
Storm frequency =  10 yrs Time to peak =  736 min
Time interval =  2 min Hyd. volume =  370,628 cuft
Drainage area =  43.300 ac Curve number =  73.4
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  35.10 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 80

Total Area H At Culverts Post

Hydrograph type =  Combine Peak discharge =  958.19 cfs
Storm frequency =  10 yrs Time to peak =  734 min
Time interval =  2 min Hyd. volume =  4,594,181 cuft
Inflow hyds. =  76, 78, 79 Contrib. drain. area =  43.300 ac
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Hyd. No. 82

Area I  - Apex

Hydrograph type =  SCS Runoff Peak discharge =  2069.32 cfs
Storm frequency =  10 yrs Time to peak =  768 min
Time interval =  2 min Hyd. volume =  18,443,486 cuft
Drainage area =  2637.000 ac Curve number =  67.9
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  87.40 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 83

Culverts Travel to I

Hydrograph type =  Reach Peak discharge =  2066.04 cfs
Storm frequency =  10 yrs Time to peak =  770 min
Time interval =  2 min Hyd. volume =  18,443,470 cuft
Inflow hyd. No. =  82 - Area I  - Apex Section type =  Trapezoidal
Reach length =  1670.0 ft Channel slope =  0.7 %
Manning's n =  0.025 Bottom width =  6.0 ft
Side slope =  2.0:1 Max. depth =  2.0 ft
Rating curve x =  1.509 Rating curve m =  1.374
Ave. velocity =  10.79 ft/s Routing coeff. =  0.6949

Modified Att-Kin routing method used.
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Hyd. No. 84

Total Area I Post

Hydrograph type =  Combine Peak discharge =  4127.88 cfs
Storm frequency =  10 yrs Time to peak =  768 min
Time interval =  2 min Hyd. volume =  36,886,940 cuft
Inflow hyds. =  82, 83 Contrib. drain. area =  2637.000 ac

196

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

0.00 0.00

590.00 590.00

1180.00 1180.00

1770.00 1770.00

2360.00 2360.00

2950.00 2950.00

3540.00 3540.00

4130.00 4130.00

Q (cfs)

Time (min)

Total Area I Post

Hyd. No. 84 -- 10 Year

Hyd No. 84 Hyd No. 82 Hyd No. 83

- Page 669 -



Hydrograph Summary Report

197

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 13.63 2 722 36,332 ------ ------ ------ Area A Onsite Pre

2 SCS Runoff 8.496 2 722 22,648 ------ ------ ------ Area A Off-site Pre

3 Combine 22.12 2 722 58,980 1, 2 ------ ------ Total Area A Pre

4 SCS Runoff 5.349 2 724 15,614 ------ ------ ------ Area B Onsite Pre

5 SCS Runoff 10.65 2 722 28,405 ------ ------ ------ Area C Onsite Pre

6 SCS Runoff 90.03 2 730 337,564 ------ ------ ------ Area D Onsite Pre

7 SCS Runoff 428.42 2 728 1,571,968 ------ ------ ------ Area D Offsite Pre

8 Combine 518.37 2 728 1,909,532 6, 7 ------ ------ Total Area D Pre

9 SCS Runoff 7.103 2 724 20,529 ------ ------ ------ Area E Onsite Pre

10 SCS Runoff 43.59 2 726 142,936 ------ ------ ------ Area F Onsite Pre

11 SCS Runoff 38.48 2 724 120,290 ------ ------ ------ Area F Off-site Pre

12 Combine 81.66 2 724 263,226 10, 11 ------ ------ Total Area F Pre

13 SCS Runoff 37.99 2 730 142,423 ------ ------ ------ Area G Onsite Pre

14 SCS Runoff 326.52 2 728 1,198,150 ------ ------ ------ Area G Off-site Pre

15 Combine 364.47 2 728 1,340,572 13, 14 ------ ------ Toital Area G Pre

17 SCS Runoff 4.316 2 722 11,339 ------ ------ ------ Area A Onsite Post

18 SCS Runoff 8.496 2 722 22,648 ------ ------ ------ Area A Off-site Post

19 Combine 12.81 2 722 33,987 17, 18 ------ ------ Total Area A Post

20 SCS Runoff 1.018 2 718 2,038 ------ ------ ------ Area B Onsite Post

21 SCS Runoff 3.077 2 718 6,154 ------ ------ ------ Area C Onsite Post

22 SCS Runoff 194.53 2 728 718,273 ------ ------ ------ Area D Onsite Post

23 SCS Runoff 429.88 2 728 1,577,261 ------ ------ ------ Area D Offsite Post

24 Combine 624.41 2 728 2,295,533 22, 23 ------ ------ Total Area D Post

25 SCS Runoff 6.093 2 720 14,008 ------ ------ ------ Area E Onsite Post

26 SCS Runoff 12.15 2 720 31,492 ------ ------ ------ Area F Onsite Post

27 SCS Runoff 55.37 2 720 143,751 ------ ------ ------ Area F Off-site Post

28 Combine 67.52 2 720 175,244 26, 27 ------ ------ Total Area F Post

29 SCS Runoff 177.41 2 720 467,841 ------ ------ ------ Area G Onsite Post

30 SCS Runoff 321.43 2 728 1,179,500 ------ ------ ------ Area G Off-site Post

31 Combine 455.56 2 724 1,665,991 14, 29, ------ ------ Total Area G Post

33 SCS Runoff 99.91 2 722 286,137 ------ ------ ------ Area to SCM D1 Onsite

34 SCS Runoff 2.303 2 722 6,520 ------ ------ ------ Area to SCM D1 Off-site

35 Combine 102.22 2 722 292,657 33, 34 ------ ------ Total Area to SCM D1

19-168-H12 Storm Analysis.gpw Return Period: 100 Year Friday, 02 / 12 / 2021

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021
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Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

36 Reservoir 20.62 2 740 275,184 35 387.93 156,195 Route SCM D1

37 SCS Runoff 82.06 2 722 240,446 ------ ------ ------ Area to SCM D2 Onsite

38 SCS Runoff 0.561 2 722 1,593 ------ ------ ------ Area to SCM D2 Offsite

39 Combine 82.62 2 722 242,039 37, 38 ------ ------ Total Area to SCM D2

40 Reservoir 20.43 2 738 224,105 39 394.60 127,974 Route SCM D2

41 SCS Runoff 20.31 2 722 58,942 ------ ------ ------ Area to SCM D3 Onsite

42 Reservoir 14.64 2 728 56,415 41 385.96 23,501 Route SCM D3

43 SCS Runoff 34.86 2 728 128,997 ------ ------ ------ Area D Bypassing SCMs

44 SCS Runoff 426.95 2 728 1,566,526 ------ ------ ------ Area D Offsite Post

45 Combine 509.98 2 728 2,251,225 36, 40, 42,
43, 44

------ ------ Total Managed Area D Post

47 SCS Runoff 10.36 2 720 26,909 ------ ------ ------ Area F Onsite Post

48 Combine 65.74 2 720 170,660 27, 47 ------ ------ Total to SCM F

49 Reservoir 44.66 2 728 170,650 48 391.94 44,097 Route SCM F

50 SCS Runoff 1.976 2 720 4,554 ------ ------ ------ Area F Bypassing SCM

51 Combine 45.62 2 726 175,205 49, 50 ------ ------ Total Managed Area F Post

53 SCS Runoff 127.06 2 720 352,814 ------ ------ ------ Area to SCM G Onsite

54 SCS Runoff 0.166 2 720 453 ------ ------ ------ Area to SCM G Offsite

55 Combine 127.23 2 720 353,267 53, 54 ------ ------ Total Area to SCM G

56 Reservoir 17.97 2 740 297,140 55 390.93 212,594 Route SCM G

57 SCS Runoff 26.46 2 730 99,680 ------ ------ ------ Area G Bypassing SCM

58 Combine 357.45 2 730 1,576,320 30, 56, 57 ------ ------ Total Managed Area G Post

60 SCS Runoff 955.12 2 732 4,136,777 ------ ------ ------ Additional Area to Point D-E

61 Combine 544.57 2 728 2,010,413 1, 4, 5,
8, 9,

------ ------ Total Area A-E Pre

62 Combine 1467.49 2 730 6,147,193 60, 61 ------ ------ Total A-E Post & Upstream

63 Reach 1460.15 2 734 6,147,189 62 ------ ------ A-E Travel to H Landfill Culverts

64 Combine 441.72 2 728 1,603,798 12, 15, ------ ------ Total Area F & G Pre

65 Reach 438.08 2 730 1,603,796 64 ------ ------ F&G Travel to H Landfill Culverts

66 SCS Runoff 154.76 2 734 700,964 ------ ------ ------ Area H at Culverts

67 Combine 2032.24 2 732 8,451,954 63, 65, 66 ------ ------ Total Flow H At Culverts Pre

69 SCS Runoff 4368.08 2 766 37,141,272 ------ ------ ------ Area I - Apex

70 Reach 4360.76 2 768 37,141,256 69 ------ ------ Culverts Travel to I

71 Combine 8713.51 2 768 74,282,512 69, 70 ------ ------ Total Area I Pre

19-168-H12 Storm Analysis.gpw Return Period: 100 Year Friday, 02 / 12 / 2021

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021
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Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

73 SCS Runoff 955.12 2 732 4,136,777 ------ ------ ------ Additional Area to Point D-E

74 Combine 515.48 2 728 2,284,765 17, 20, 21,
25, 45,

------ ------ Total Area A-E Post

75 Combine 1447.73 2 732 6,421,542 73, 74 ------ ------ Total A-E Post & Upstream

76 Reach 1439.33 2 734 6,421,509 75 ------ ------ A-E Travel to H Landfill Culverts

77 Combine 400.44 2 728 1,751,525 51, 58, ------ ------ Total Area F & G Post

78 Reach 398.03 2 732 1,751,480 77 ------ ------ F&G Travel to H Landfill Culverts

79 SCS Runoff 154.76 2 734 700,964 ------ ------ ------ Area H at Culverts

80 Combine 1981.70 2 734 8,873,954 76, 78, 79 ------ ------ Total Area H At Culverts Post

82 SCS Runoff 4368.08 2 766 37,141,272 ------ ------ ------ Area I  - Apex

83 Reach 4360.76 2 768 37,141,256 82 ------ ------ Culverts Travel to I

84 Combine 8713.51 2 768 74,282,512 82, 83 ------ ------ Total Area I Post

19-168-H12 Storm Analysis.gpw Return Period: 100 Year Friday, 02 / 12 / 2021

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021
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Hyd. No. 1

Area A Onsite Pre

Hydrograph type =  SCS Runoff Peak discharge =  13.63 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  36,332 cuft
Drainage area =  3.850 ac Curve number =  55
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  12.10 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 2

Area A Off-site Pre

Hydrograph type =  SCS Runoff Peak discharge =  8.496 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  22,648 cuft
Drainage area =  2.400 ac Curve number =  55
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  12.10 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 3

Total Area A Pre

Hydrograph type =  Combine Peak discharge =  22.12 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  58,980 cuft
Inflow hyds. =  1, 2 Contrib. drain. area =  6.250 ac
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Hyd. No. 4

Area B Onsite Pre

Hydrograph type =  SCS Runoff Peak discharge =  5.349 cfs
Storm frequency =  100 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  15,614 cuft
Drainage area =  1.750 ac Curve number =  55
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  15.20 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 5

Area C Onsite Pre

Hydrograph type =  SCS Runoff Peak discharge =  10.65 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  28,405 cuft
Drainage area =  3.010 ac Curve number =  55
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  10.80 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 6

Area D Onsite Pre

Hydrograph type =  SCS Runoff Peak discharge =  90.03 cfs
Storm frequency =  100 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  337,564 cuft
Drainage area =  29.390 ac Curve number =  61.6
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  24.00 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 7

Area D Offsite Pre

Hydrograph type =  SCS Runoff Peak discharge =  428.42 cfs
Storm frequency =  100 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  1,571,968 cuft
Drainage area =  101.300 ac Curve number =  71.9
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  24.00 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 8

Total Area D Pre

Hydrograph type =  Combine Peak discharge =  518.37 cfs
Storm frequency =  100 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  1,909,532 cuft
Inflow hyds. =  6, 7 Contrib. drain. area =  130.690 ac
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Hyd. No. 9

Area E Onsite Pre

Hydrograph type =  SCS Runoff Peak discharge =  7.103 cfs
Storm frequency =  100 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  20,529 cuft
Drainage area =  2.110 ac Curve number =  57.2
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  15.30 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 10

Area F Onsite Pre

Hydrograph type =  SCS Runoff Peak discharge =  43.59 cfs
Storm frequency =  100 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  142,936 cuft
Drainage area =  15.620 ac Curve number =  55
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  17.60 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 11

Area F Off-site Pre

Hydrograph type =  SCS Runoff Peak discharge =  38.48 cfs
Storm frequency =  100 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  120,290 cuft
Drainage area =  7.670 ac Curve number =  71.7
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  17.60 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

210

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

0.00 0.00

10.00 10.00

20.00 20.00

30.00 30.00

40.00 40.00

Q (cfs)

Time (min)

Area F Off-site Pre

Hyd. No. 11 -- 100 Year

Hyd No. 11

- Page 683 -



Hydrograph Report
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Hyd. No. 12

Total Area F Pre

Hydrograph type =  Combine Peak discharge =  81.66 cfs
Storm frequency =  100 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  263,226 cuft
Inflow hyds. =  10, 11 Contrib. drain. area =  23.290 ac
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Hyd. No. 13

Area G Onsite Pre

Hydrograph type =  SCS Runoff Peak discharge =  37.99 cfs
Storm frequency =  100 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  142,423 cuft
Drainage area =  12.400 ac Curve number =  61.6
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  23.80 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 14

Area G Off-site Pre

Hydrograph type =  SCS Runoff Peak discharge =  326.52 cfs
Storm frequency =  100 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  1,198,150 cuft
Drainage area =  77.610 ac Curve number =  71.7
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  23.80 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 15

Toital Area G Pre

Hydrograph type =  Combine Peak discharge =  364.47 cfs
Storm frequency =  100 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  1,340,572 cuft
Inflow hyds. =  13, 14 Contrib. drain. area =  90.010 ac
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Hyd. No. 17

Area A Onsite Post

Hydrograph type =  SCS Runoff Peak discharge =  4.316 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  11,339 cuft
Drainage area =  1.020 ac Curve number =  59.3
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  12.10 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 18

Area A Off-site Post

Hydrograph type =  SCS Runoff Peak discharge =  8.496 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  22,648 cuft
Drainage area =  2.400 ac Curve number =  55
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  12.10 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 19

Total Area A Post

Hydrograph type =  Combine Peak discharge =  12.81 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  33,987 cuft
Inflow hyds. =  17, 18 Contrib. drain. area =  3.420 ac
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Hyd. No. 20

Area B Onsite Post

Hydrograph type =  SCS Runoff Peak discharge =  1.018 cfs
Storm frequency =  100 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  2,038 cuft
Drainage area =  0.230 ac Curve number =  55.8
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 21

Area C Onsite Post

Hydrograph type =  SCS Runoff Peak discharge =  3.077 cfs
Storm frequency =  100 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  6,154 cuft
Drainage area =  0.620 ac Curve number =  58.8
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 22

Area D Onsite Post

Hydrograph type =  SCS Runoff Peak discharge =  194.53 cfs
Storm frequency =  100 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  718,273 cuft
Drainage area =  38.890 ac Curve number =  79.2
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  24.00 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 23

Area D Offsite Post

Hydrograph type =  SCS Runoff Peak discharge =  429.88 cfs
Storm frequency =  100 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  1,577,261 cuft
Drainage area =  101.380 ac Curve number =  72
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  24.00 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 24

Total Area D Post

Hydrograph type =  Combine Peak discharge =  624.41 cfs
Storm frequency =  100 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  2,295,533 cuft
Inflow hyds. =  22, 23 Contrib. drain. area =  140.270 ac
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Hyd. No. 25

Area E Onsite Post

Hydrograph type =  SCS Runoff Peak discharge =  6.093 cfs
Storm frequency =  100 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  14,008 cuft
Drainage area =  1.420 ac Curve number =  56.9
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  8.20 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 26

Area F Onsite Post

Hydrograph type =  SCS Runoff Peak discharge =  12.15 cfs
Storm frequency =  100 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  31,492 cuft
Drainage area =  2.110 ac Curve number =  68.7
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  12.60 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 27

Area F Off-site Post

Hydrograph type =  SCS Runoff Peak discharge =  55.37 cfs
Storm frequency =  100 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  143,751 cuft
Drainage area =  8.730 ac Curve number =  72.4
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  12.60 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 28

Total Area F Post

Hydrograph type =  Combine Peak discharge =  67.52 cfs
Storm frequency =  100 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  175,244 cuft
Inflow hyds. =  26, 27 Contrib. drain. area =  10.840 ac
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Hyd. No. 29

Area G Onsite Post

Hydrograph type =  SCS Runoff Peak discharge =  177.41 cfs
Storm frequency =  100 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  467,841 cuft
Drainage area =  23.810 ac Curve number =  79.9
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  10.40 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 30

Area G Off-site Post

Hydrograph type =  SCS Runoff Peak discharge =  321.43 cfs
Storm frequency =  100 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  1,179,500 cuft
Drainage area =  76.600 ac Curve number =  71.6
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  23.80 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 31

Total Area G Post

Hydrograph type =  Combine Peak discharge =  455.56 cfs
Storm frequency =  100 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  1,665,991 cuft
Inflow hyds. =  14, 29 Contrib. drain. area =  101.420 ac

229

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

0.00 0.00

70.00 70.00

140.00 140.00

210.00 210.00

280.00 280.00

350.00 350.00

420.00 420.00

490.00 490.00

Q (cfs)

Time (min)

Total Area G Post

Hyd. No. 31 -- 100 Year

Hyd No. 31 Hyd No. 14 Hyd No. 29

- Page 702 -



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 33

Area to SCM D1 Onsite

Hydrograph type =  SCS Runoff Peak discharge =  99.91 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  286,137 cuft
Drainage area =  14.850 ac Curve number =  81.6
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  16.30 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 34

Area to SCM D1 Off-site

Hydrograph type =  SCS Runoff Peak discharge =  2.303 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  6,520 cuft
Drainage area =  0.560 ac Curve number =  62.3
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  16.30 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 35

Total Area to SCM D1

Hydrograph type =  Combine Peak discharge =  102.22 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  292,657 cuft
Inflow hyds. =  33, 34 Contrib. drain. area =  15.410 ac
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Hyd. No. 36

Route SCM D1

Hydrograph type =  Reservoir Peak discharge =  20.62 cfs
Storm frequency =  100 yrs Time to peak =  740 min
Time interval =  2 min Hyd. volume =  275,184 cuft
Inflow hyd. No. =  35 - Total Area to SCM D1 Max. Elevation =  387.93 ft
Reservoir name =  SCM D1 Max. Storage =  156,195 cuft

Storage Indication method used.
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Hyd. No. 37

Area to SCM D2 Onsite

Hydrograph type =  SCS Runoff Peak discharge =  82.06 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  240,446 cuft
Drainage area =  11.300 ac Curve number =  86.5
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  13.80 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 38

Area to SCM D2 Offsite

Hydrograph type =  SCS Runoff Peak discharge =  0.561 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  1,593 cuft
Drainage area =  0.140 ac Curve number =  61.6
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  13.80 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 39

Total Area to SCM D2

Hydrograph type =  Combine Peak discharge =  82.62 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  242,039 cuft
Inflow hyds. =  37, 38 Contrib. drain. area =  11.440 ac
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Hyd. No. 40

Route SCM D2

Hydrograph type =  Reservoir Peak discharge =  20.43 cfs
Storm frequency =  100 yrs Time to peak =  738 min
Time interval =  2 min Hyd. volume =  224,105 cuft
Inflow hyd. No. =  39 - Total Area to SCM D2 Max. Elevation =  394.60 ft
Reservoir name =  SCM D2 Max. Storage =  127,974 cuft

Storage Indication method used.
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Hyd No. 40 Hyd No. 39 Total storage used = 127,974 cuft

- Page 710 -



Hydrograph Report
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Hyd. No. 41

Area to SCM D3 Onsite

Hydrograph type =  SCS Runoff Peak discharge =  20.31 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  58,942 cuft
Drainage area =  2.870 ac Curve number =  84.7
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  14.20 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd No. 41
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 42

Route SCM D3

Hydrograph type =  Reservoir Peak discharge =  14.64 cfs
Storm frequency =  100 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  56,415 cuft
Inflow hyd. No. =  41 - Area to SCM D3 Onsite Max. Elevation =  385.96 ft
Reservoir name =  SCM D3 Max. Storage =  23,501 cuft

Storage Indication method used.
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Hyd No. 42 Hyd No. 41 Total storage used = 23,501 cuft
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 43

Area D Bypassing SCMs

Hydrograph type =  SCS Runoff Peak discharge =  34.86 cfs
Storm frequency =  100 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  128,997 cuft
Drainage area =  9.870 ac Curve number =  65.7
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  24.00 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd No. 43
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Hyd. No. 44

Area D Offsite Post

Hydrograph type =  SCS Runoff Peak discharge =  426.95 cfs
Storm frequency =  100 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  1,566,526 cuft
Drainage area =  100.690 ac Curve number =  72
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  24.00 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd No. 44
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Hyd. No. 45

Total Managed Area D Post

Hydrograph type =  Combine Peak discharge =  509.98 cfs
Storm frequency =  100 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  2,251,225 cuft
Inflow hyds. =  36, 40, 42, 43, 44 Contrib. drain. area =  110.560 ac
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 47

Area F Onsite Post

Hydrograph type =  SCS Runoff Peak discharge =  10.36 cfs
Storm frequency =  100 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  26,909 cuft
Drainage area =  1.630 ac Curve number =  72.5
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  12.60 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd No. 47
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 48

Total to SCM F

Hydrograph type =  Combine Peak discharge =  65.74 cfs
Storm frequency =  100 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  170,660 cuft
Inflow hyds. =  27, 47 Contrib. drain. area =  10.360 ac
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Hyd. No. 49

Route SCM F

Hydrograph type =  Reservoir Peak discharge =  44.66 cfs
Storm frequency =  100 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  170,650 cuft
Inflow hyd. No. =  48 - Total to SCM F Max. Elevation =  391.94 ft
Reservoir name =  SCM F Max. Storage =  44,097 cuft

Storage Indication method used.
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Hyd No. 49 Hyd No. 48 Total storage used = 44,097 cuft
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 50

Area F Bypassing SCM

Hydrograph type =  SCS Runoff Peak discharge =  1.976 cfs
Storm frequency =  100 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  4,554 cuft
Drainage area =  0.480 ac Curve number =  55.9
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  8.60 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 51

Total Managed Area F Post

Hydrograph type =  Combine Peak discharge =  45.62 cfs
Storm frequency =  100 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  175,205 cuft
Inflow hyds. =  49, 50 Contrib. drain. area =  0.480 ac
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Hyd. No. 53

Area to SCM G Onsite

Hydrograph type =  SCS Runoff Peak discharge =  127.06 cfs
Storm frequency =  100 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  352,814 cuft
Drainage area =  14.730 ac Curve number =  89.8
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.40 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd No. 53
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Hyd. No. 54

Area to SCM G Offsite

Hydrograph type =  SCS Runoff Peak discharge =  0.166 cfs
Storm frequency =  100 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  453 cuft
Drainage area =  0.020 ac Curve number =  86.8
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.40 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 55

Total Area to SCM G

Hydrograph type =  Combine Peak discharge =  127.23 cfs
Storm frequency =  100 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  353,267 cuft
Inflow hyds. =  53, 54 Contrib. drain. area =  14.750 ac
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Hyd. No. 56

Route SCM G

Hydrograph type =  Reservoir Peak discharge =  17.97 cfs
Storm frequency =  100 yrs Time to peak =  740 min
Time interval =  2 min Hyd. volume =  297,140 cuft
Inflow hyd. No. =  55 - Total Area to SCM G Max. Elevation =  390.93 ft
Reservoir name =  SCM G Max. Storage =  212,594 cuft

Storage Indication method used.
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Hyd No. 56 Hyd No. 55 Total storage used = 212,594 cuft
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 57

Area G Bypassing SCM

Hydrograph type =  SCS Runoff Peak discharge =  26.46 cfs
Storm frequency =  100 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  99,680 cuft
Drainage area =  9.070 ac Curve number =  60.3
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  23.80 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 58

Total Managed Area G Post

Hydrograph type =  Combine Peak discharge =  357.45 cfs
Storm frequency =  100 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  1,576,320 cuft
Inflow hyds. =  30, 56, 57 Contrib. drain. area =  85.670 ac
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Hyd. No. 60

Additional Area to Point D-E

Hydrograph type =  SCS Runoff Peak discharge =  955.12 cfs
Storm frequency =  100 yrs Time to peak =  732 min
Time interval =  2 min Hyd. volume =  4,136,777 cuft
Drainage area =  271.000 ac Curve number =  70.2
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  32.50 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 61

Total Area A-E Pre

Hydrograph type =  Combine Peak discharge =  544.57 cfs
Storm frequency =  100 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  2,010,413 cuft
Inflow hyds. =  1, 4, 5, 8, 9 Contrib. drain. area =  10.720 ac
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Hyd. No. 62

Total A-E Post & Upstream

Hydrograph type =  Combine Peak discharge =  1467.49 cfs
Storm frequency =  100 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  6,147,193 cuft
Inflow hyds. =  60, 61 Contrib. drain. area =  271.000 ac
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 63

A-E Travel to H Landfill Culverts

Hydrograph type =  Reach Peak discharge =  1460.15 cfs
Storm frequency =  100 yrs Time to peak =  734 min
Time interval =  2 min Hyd. volume =  6,147,189 cuft
Inflow hyd. No. =  62 - Total A-E Post & UpstreamSection type =  Trapezoidal
Reach length =  1500.0 ft Channel slope =  0.7 %
Manning's n =  0.025 Bottom width =  6.0 ft
Side slope =  2.0:1 Max. depth =  2.0 ft
Rating curve x =  1.509 Rating curve m =  1.374
Ave. velocity =  9.82 ft/s Routing coeff. =  0.7012

Modified Att-Kin routing method used.
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Hyd. No. 64

Total Area F & G Pre

Hydrograph type =  Combine Peak discharge =  441.72 cfs
Storm frequency =  100 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  1,603,798 cuft
Inflow hyds. =  12, 15 Contrib. drain. area =  0.000 ac
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Hyd. No. 65

F&G Travel to H Landfill Culverts

Hydrograph type =  Reach Peak discharge =  438.08 cfs
Storm frequency =  100 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  1,603,796 cuft
Inflow hyd. No. =  64 - Total Area F & G Pre Section type =  Trapezoidal
Reach length =  1300.0 ft Channel slope =  1.5 %
Manning's n =  0.025 Bottom width =  6.0 ft
Side slope =  2.0:1 Max. depth =  2.0 ft
Rating curve x =  2.209 Rating curve m =  1.374
Ave. velocity =  9.35 ft/s Routing coeff. =  0.7443

Modified Att-Kin routing method used.
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Hyd. No. 66

Area H at Culverts

Hydrograph type =  SCS Runoff Peak discharge =  154.76 cfs
Storm frequency =  100 yrs Time to peak =  734 min
Time interval =  2 min Hyd. volume =  700,964 cuft
Drainage area =  43.300 ac Curve number =  73.4
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  35.10 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 67

Total Flow H At Culverts Pre

Hydrograph type =  Combine Peak discharge =  2032.24 cfs
Storm frequency =  100 yrs Time to peak =  732 min
Time interval =  2 min Hyd. volume =  8,451,954 cuft
Inflow hyds. =  63, 65, 66 Contrib. drain. area =  43.300 ac
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Hyd. No. 67 -- 100 Year

Hyd No. 67 Hyd No. 63 Hyd No. 65 Hyd No. 66
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 69

Area I - Apex

Hydrograph type =  SCS Runoff Peak discharge =  4368.08 cfs
Storm frequency =  100 yrs Time to peak =  766 min
Time interval =  2 min Hyd. volume =  37,141,272 cuft
Drainage area =  2637.000 ac Curve number =  67.9
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  87.40 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 69 -- 100 Year

Hyd No. 69
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 70

Culverts Travel to I

Hydrograph type =  Reach Peak discharge =  4360.76 cfs
Storm frequency =  100 yrs Time to peak =  768 min
Time interval =  2 min Hyd. volume =  37,141,256 cuft
Inflow hyd. No. =  69 - Area I - Apex Section type =  Trapezoidal
Reach length =  1670.0 ft Channel slope =  0.7 %
Manning's n =  0.025 Bottom width =  6.0 ft
Side slope =  2.0:1 Max. depth =  2.0 ft
Rating curve x =  1.509 Rating curve m =  1.374
Ave. velocity =  13.22 ft/s Routing coeff. =  0.7897

Modified Att-Kin routing method used.
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Hyd No. 70 Hyd No. 69
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 71

Total Area I Pre

Hydrograph type =  Combine Peak discharge =  8713.51 cfs
Storm frequency =  100 yrs Time to peak =  768 min
Time interval =  2 min Hyd. volume =  74,282,512 cuft
Inflow hyds. =  69, 70 Contrib. drain. area =  2637.000 ac
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Hyd No. 71 Hyd No. 69 Hyd No. 70
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 73

Additional Area to Point D-E

Hydrograph type =  SCS Runoff Peak discharge =  955.12 cfs
Storm frequency =  100 yrs Time to peak =  732 min
Time interval =  2 min Hyd. volume =  4,136,777 cuft
Drainage area =  271.000 ac Curve number =  70.2
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  32.50 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd No. 73
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 74

Total Area A-E Post

Hydrograph type =  Combine Peak discharge =  515.48 cfs
Storm frequency =  100 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  2,284,765 cuft
Inflow hyds. =  17, 20, 21, 25, 45 Contrib. drain. area =  3.290 ac
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Hyd. No. 74 -- 100 Year

Hyd No. 74 Hyd No. 17 Hyd No. 20 Hyd No. 21

Hyd No. 25 Hyd No. 45
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 75

Total A-E Post & Upstream

Hydrograph type =  Combine Peak discharge =  1447.73 cfs
Storm frequency =  100 yrs Time to peak =  732 min
Time interval =  2 min Hyd. volume =  6,421,542 cuft
Inflow hyds. =  73, 74 Contrib. drain. area =  271.000 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 76

A-E Travel to H Landfill Culverts

Hydrograph type =  Reach Peak discharge =  1439.33 cfs
Storm frequency =  100 yrs Time to peak =  734 min
Time interval =  2 min Hyd. volume =  6,421,509 cuft
Inflow hyd. No. =  75 - Total A-E Post & UpstreamSection type =  Trapezoidal
Reach length =  1500.0 ft Channel slope =  0.7 %
Manning's n =  0.025 Bottom width =  6.0 ft
Side slope =  2.0:1 Max. depth =  2.0 ft
Rating curve x =  1.509 Rating curve m =  1.374
Ave. velocity =  9.79 ft/s Routing coeff. =  0.6995

Modified Att-Kin routing method used.
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- Page 741 -



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 77

Total Area F & G Post

Hydrograph type =  Combine Peak discharge =  400.44 cfs
Storm frequency =  100 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  1,751,525 cuft
Inflow hyds. =  51, 58 Contrib. drain. area =  0.000 ac
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Hyd. No. 77 -- 100 Year

Hyd No. 77 Hyd No. 51 Hyd No. 58
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 78

F&G Travel to H Landfill Culverts

Hydrograph type =  Reach Peak discharge =  398.03 cfs
Storm frequency =  100 yrs Time to peak =  732 min
Time interval =  2 min Hyd. volume =  1,751,480 cuft
Inflow hyd. No. =  77 - Total Area F & G Post Section type =  Trapezoidal
Reach length =  1300.0 ft Channel slope =  1.5 %
Manning's n =  0.025 Bottom width =  6.0 ft
Side slope =  2.0:1 Max. depth =  2.0 ft
Rating curve x =  2.209 Rating curve m =  1.374
Ave. velocity =  9.10 ft/s Routing coeff. =  0.7319

Modified Att-Kin routing method used.
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Hyd No. 78 Hyd No. 77
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 79

Area H at Culverts

Hydrograph type =  SCS Runoff Peak discharge =  154.76 cfs
Storm frequency =  100 yrs Time to peak =  734 min
Time interval =  2 min Hyd. volume =  700,964 cuft
Drainage area =  43.300 ac Curve number =  73.4
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  35.10 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 79 -- 100 Year

Hyd No. 79
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 80

Total Area H At Culverts Post

Hydrograph type =  Combine Peak discharge =  1981.70 cfs
Storm frequency =  100 yrs Time to peak =  734 min
Time interval =  2 min Hyd. volume =  8,873,954 cuft
Inflow hyds. =  76, 78, 79 Contrib. drain. area =  43.300 ac
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Hyd. No. 80 -- 100 Year

Hyd No. 80 Hyd No. 76 Hyd No. 78 Hyd No. 79
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 82

Area I  - Apex

Hydrograph type =  SCS Runoff Peak discharge =  4368.08 cfs
Storm frequency =  100 yrs Time to peak =  766 min
Time interval =  2 min Hyd. volume =  37,141,272 cuft
Drainage area =  2637.000 ac Curve number =  67.9
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  87.40 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 82 -- 100 Year

Hyd No. 82
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 83

Culverts Travel to I

Hydrograph type =  Reach Peak discharge =  4360.76 cfs
Storm frequency =  100 yrs Time to peak =  768 min
Time interval =  2 min Hyd. volume =  37,141,256 cuft
Inflow hyd. No. =  82 - Area I  - Apex Section type =  Trapezoidal
Reach length =  1670.0 ft Channel slope =  0.7 %
Manning's n =  0.025 Bottom width =  6.0 ft
Side slope =  2.0:1 Max. depth =  2.0 ft
Rating curve x =  1.509 Rating curve m =  1.374
Ave. velocity =  13.22 ft/s Routing coeff. =  0.7897

Modified Att-Kin routing method used.
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Hyd. No. 84

Total Area I Post

Hydrograph type =  Combine Peak discharge =  8713.51 cfs
Storm frequency =  100 yrs Time to peak =  768 min
Time interval =  2 min Hyd. volume =  74,282,512 cuft
Inflow hyds. =  82, 83 Contrib. drain. area =  2637.000 ac
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 | Agenda Item | cover sheet 

 for consideration by the Apex Town Council 

 

 Item Type: PUBLIC HEARING 

 Meeting Date: April 27, 2021 

Item Details 

Presenter(s): Sarah Van Every, Senior Planner 

Department(s): Planning & Community Development 

Requested Motion 

Public Hearing and possible motion to approve Rezoning Application #21CZ08 Cash Corporate Center 

Amendment. The applicants, Town of Apex and Jack 1, LLC., seek to rezone approximately 121.30 acres 

located at 0 Pristine Water Drive, 2100 Production Drive, 0 and 1201 Burma Drive (PINs 0751138504, 

0751244221, 0751143089, and a portion of former PIN 0751136687) from Light Industrial-Conditional 

Zoning (LI-CZ #18CZ19) to Light Industrial-Conditional Zoning (PUD-CZ). 

Approval Recommended? 

The Planning and Community Development Department recommends approval. 

 

The Planning Board held a Public hearing on April 12, 2021 and recommended approval, with the 

conditions as offered by the applicant, by a vote of 6-0. 

Item Details 

 

 

 

Attachments 

 Staff Report 
 Vicinity Map 
 Application 
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STAFF REPORT 
Rezoning #21CZ08 Cash Corporate Center Amendment 
April 27, 2021 Town Council Meeting 

Prepared by: Sarah Van Every, Senior Planner 
Page 1 of 4 

All property owners within 300 feet of this rezoning have been notified per UDO Sec. 2.2.11 Public Notification. 

BACKGROUND INFORMATION: 
Location: 2100 Production Drive, 0 Pristine Water Drive, 0 & 1201 Burma Drive 
Applicant/Owners: Town of Apex/Jack 1, LLC & Town of Apex 

PROJECT DESCRIPTION: 
Acreage: 121.30 ± acres 
PINs: 0751244221, 0751138504, 0751143089, portion of former PIN 0751136687 
Current Zoning: Light Industrial-Conditional Zoning (LI-CZ #18CZ19) 
Proposed Zoning:  Light Industrial-Conditional Zoning (LI-CZ) 
2045 Land Use Map: Industrial Employment 
Town Limits: Inside corporate limits 

Adjacent Zoning & Land Uses: 
Zoning Land Use 

North: Light Industrial-Conditional Use 
(LI-CU #90CU09) Light Industrial (Pinnacle Park) 

South: Light Industrial (LI); Light-Industrial-
Conditional Zoning (LI-CZ #17CZ19) Light Industrial (Reclamation, concrete); vacant 

East: Rural Residential (RR) Recreation (Knight’s Play Golf Course) 

West: Light Industrial (LI) Light Industrial (Raleigh Paving); vacant 

Existing Conditions: 
The subject properties are located south of Burma and Production Drives, east of Lufkin Road and north of Jessie 
Drive.  The properties are vacant and wooded.    

Neighborhood Meeting: 
The applicant conducted a neighborhood meeting on March 1, 2021.  The neighborhood meeting report is 
attached. 

2045 LAND USE MAP: 
The 2045 Land Use Map identifies the properties subject to this rezoning as Industrial Employment. The 
proposed rezoning to Light Industrial-Conditional Zoning is consistent with that land use classification. 

PERMITTED USES: 
The applicant is proposing to add the following uses to the permitted uses: 

1. Security of caretaker quarters 14. Laboratory, industrial research
2. Government Service 15. Machine or welding shop
3. Heliport or helipad 16. Woodworking or cabinetmaking
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STAFF REPORT 
Rezoning #21CZ08 Cash Corporate Center Amendment 
April 27, 2021 Town Council Meeting 
 

 

Prepared by: Sarah Van Every, Senior Planner 
Page 2 of 4 

4. Transportation facility 17. Wholesaling, general 
5. Utility, Minor 18. Brewery 
6. Regional recreation complex 19. Distillery 
7. Broadcasting statin (radio and television) 20. Dry cleaning and dyeing plant 
8. Radio and television studio 21. Laundry plant 
9. Medical or dental office or clinic 22. Manufacturing and processing 
10. Medical or dental laboratory 23. Microbrewery 
11. Office, business or professional 24. Microdistillery 
12. Pilot plant 25. Botanical Garden 
13. Research facility  

 
 

PROPOSED ZONING CONDITIONS: 
The applicant is proposing the following changes (shown in bold for additions) with this amendment: 

1. EIFS cornices and parapet trim may be used.  EIFS and stucco shall not be used within four (4) feet of 
the ground and shall be limited to 25% of each building façade.  

2. The front façade and any façade that faces a collector street shall be a minimum of 60% masonry. The 
remainder of such facades shall be high-quality aluminum composite metal panels or similar. 

3. The developer shall dedicate 30’ of public right-of-way along the southern property line for future 
construction of Pristine Water Drive in accordance with the Apex Transportation Plan. 

4. No buffer shall be required along major and minor collector streets.  
5. A continuous 10’ Side Path within the public right-of-way or 10’ Greenway within a 20’ Public 

Greenway Easement shall be constructed from Burma Drive at the northern property boundary to 
future Production Drive at the southern property boundary.  

6. The minimum parking requirement shall either be in accordance with UDO Sec. 8.3.2 Off-Street 
Parking Requirements or 1 parking space per employee on the maximum shift plus 2% additional for 
visitors, whichever is greater.  

7. With the exception of development on Lots 1 and 2, each development shall provide two (2) electric 
vehicle charging spaces. These spaces count toward minimum parking standards.  

8. Greenhouses accessory to a Research facility shall be exempt from the following: 
a. The building material and color standards of Sec. 4.5.3 Accessory Structures, Non-Residential 

Zoning Districts; and 
b. The limitation on percent of yard area occupied and setback requirements of Sec. 5.2.7.B 

Dimensional Standards for Detached Accessory Structures, Percentage of Required Yard 
Occupied and Required Setbacks. 

 
PLANNING STAFF RECOMMENDATION: 
Planning staff recommends approval of #21CZ08 Cash Corporate Center Amendment with the conditions as 
offered by the applicant. 
 

PLANNING BOARD RECOMMENDATION: 
The Planning Board heard this rezoning at their April 12, 2021 meeting and voted to recommend approval, with 
the conditions as offered by the applicant, by a vote of 6-0.  

 
ANALYSIS STATEMENT OF THE REASONABLENESS OF THE PROPOSED REZONING: 
This Statement will address consistency with the Town’s comprehensive and other applicable plans, 
reasonableness, and effect on public interest: 
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Prepared by: Sarah Van Every, Senior Planner 
Page 3 of 4 

 
Approval of the rezoning is reasonable because the proposed Light Industrial-Conditional Zoning district is 
consistent with the Industrial Employment land use classification on the 2045 Land Use Map.   
 
The proposed rezoning is reasonable and in the public interest because will provide flexibility necessary to 
ensure cohesive development plans for future Economic Development Projects.   

 
CONDITIONAL ZONING STANDARDS:  
The Town Council shall find the Light Industrial-Conditional Zoning (LI-CZ) designation demonstrates compliance 
with the following standards. Sec. 2.3.3.F: 
 
Legislative Considerations  
The applicant shall propose site-specific standards and conditions that take into account the following 
considerations, which are considerations that are relevant to the legislative determination of whether or not the 
proposed conditional zoning district rezoning request is in the public interest. These considerations do not 
exclude the legislative consideration of any other factor that is relevant to the public interest.  

1)  Consistency with 2045 Land Use Map. The proposed Conditional Zoning (CZ) District use’s appropriateness 
for its proposed location and consistency with the purposes, goals, objectives, and policies of the 2045 Land 
Use Map.  

2)  Compatibility. The proposed Conditional Zoning (CZ) District use’s appropriateness for its proposed location 
and compatibility with the character of surrounding land uses.  

3)  Zoning district supplemental standards. The proposed Conditional Zoning (CZ) District use’s compliance 
with Sec. 4.4 Supplemental Standards, if applicable.  

4)  Design minimizes adverse impact. The design of the proposed Conditional Zoning (CZ) District use’s 
minimization of adverse effects, including visual impact of the proposed use on adjacent lands; and 
avoidance of significant adverse impacts on surrounding lands regarding trash, traffic, service delivery, 
parking and loading, odors, noise, glare, and vibration and not create a nuisance.  

5)  Design minimizes environmental impact. The proposed Conditional Zoning District use’s minimization of 
environmental impacts and protection from significant deterioration of water and air resources, wildlife 
habitat, scenic resources, and other natural resources.  

6)  Impact on public facilities. The proposed Conditional Zoning (CZ) District use’s avoidance of having adverse 
impacts on public facilities and services, including roads, potable water and wastewater facilities, parks, 
schools, police, fire and EMS facilities.  

7)  Health, safety, and welfare. The proposed Conditional Zoning (CZ) District use’s effect on the health, safety, 
or welfare of the residents of the Town or its ETJ.  

8)  Detrimental to adjacent properties. Whether the proposed Conditional Zoning (CZ) District use is 
substantially detrimental to adjacent properties.  

9)  Not constitute nuisance or hazard. Whether the proposed Conditional Zoning (CZ) District use constitutes 
a nuisance or hazard due to traffic impact or noise, or because of the number of persons who will be using 
the Conditional Zoning (CZ) District use.  

10)  Other relevant standards of this Ordinance. Whether the proposed Conditional Zoning (CZ) District use 
complies with all standards imposed on it by all other applicable provisions of this Ordinance for use, layout, 
and general development characteristics. 
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PETITION TO AMEND THE OFFICIAL ZONING MAP & 2045 LAND USE MAP 
This ed to 
third parties. 
Application #: Submittal Date: 
2045 LUM Amendment: Fee Paid: 

Last Updated: December 7, 2020 

Project Information 

Project Name: 

Address(es): 

PIN(s): 

Acreage: 

Current Zoning: Proposed Zoning: 

Current 2045 LUM Designation: 

Proposed 2045 LUM Designation: 
See next page for LUM Amendment. 

If any portion of the project is shown as mixed use (3 or more stripes on the 2045 Land Use Map) provide the following: 

Area classified as mixed use: Acreage: 

Area proposed as non-residential development: Acreage: 

Percent of mixed use area proposed as non-residential: Percent: 

Applicant Information 

Name: 

Address: 

City: State: Zip: 

Phone: E-mail:

Owner Information 

Name: 

Address: 

City: State: Zip: 

Phone: E-mail:

Agent Information 

Name: 

Address: 

City: State: Zip: 

Phone: E-mail:

Other contacts: 

Page 3 of 12 Rezoning & 2045 LUM Amendment Application
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Cash Corporate Center 
2100 Production Drive, 0 Pristine Water Drive, 0 & 1201 Burma Drive

Light Industrial - Conditional Zoning Uses

 
1. Security or Caretaker quarters 
2. Government Service 
3. Heliport or Helipad 
4. Transportation Facility  
5. Utility, minor 
6. Regional Recreation complex 
7. Broadcasting Station (radio and television) 
8. Radio and television recording studio 
9. Medical or dental office or clinic 
10. Medical or dental laboratory 
11. Office, business or professional 
12. Pilot plant 
13. Research facility 
14. Laboratory, industrial research 
15. Machine or welding shop 
16. Woodworking or cabinetmaking 
17. Wholesaling, general 
18. Brewery 
19. Distillery 
20. Dry cleaning and dyeing plant 
21. Laundry plant 
22. Manufacturing and processing 
23. Microbrewery 
24. Microdistillery 
25. Botanical Garden 
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Cash Corporate Center 
2100 Production Drive, 0 Pristine Water Drive, 

0 & 1201 Burma Drive 
 Proposed Conditions 

 

Shown below are the current zoning conditions with revisions/additions shown in bold:
1. EIFS cornices and parapet trim may be used. EIFS and stucco shall not be used within 

four (4) feet of the ground and shall be limited to 25% of each building façade.
2. The front façade and any façade that faces a collector street shall be a minimum of 60% 

masonry. The remainder of such facades shall be high-quality aluminum composite 
metal panels or similar. 

3. The developer shall dedicate 30’ of public right-of-way along the southern property line 
for future construction of Pristine Water Drive in accordance with the Apex 
Transportation Plan. 

4. No buffer shall be required along major and minor collector streets. 
5. A continuous 10’ Side Path within the public right-of-way or 10’ Greenway within a 

20’ Public Greenway Easement shall be constructed from Burma Drive at the northern 
property boundary to future Production Drive at the southern property boundary. 

6. The minimum parking requirement shall either be in accordance with UDO Sec. 8.3.2 
Off-Street Parking Requirements or 1 parking space per employee on the maximum 
shift plus 2% additional for visitors, whichever is greater. 

7. With the exception of development on Lots 1 and 2 (PINs 0751244221 and 
0751143089), each development shall provide two (2) electric vehicle charging 
spaces. These spaces count toward minimum parking standards.

8. Greenhouses accessory to a Research facility shall be exempt from the following:
a. The building material and color standards of Sec. 4.5.3 Accessory Structures, Non-

Residential Zoning Districts; and
b. The limitation on percent of yard area occupied and setback requirements of Sec.

5.2.7.B Dimensional Standards for Detached Accessory Structures, Percentage of 
Required Yard Occupied and Required Setbacks. 
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PLANNING BOARD REPORT TO TOWN COUNCIL 
Rezoning Case:  

Planning Board Meeting Date: 
 

 

Page 1 Planning Board Report to Town Council 

Report Requirements:  
Per NCGS §160D-604(b), all proposed amendments to the zoning ordinance or zoning map shall be submitted to the 
Planning Board for review and comment. If no written report is received from the Planning Board within 30 days of 
referral of the amendment to the Planning Board, the Town Council may act on the amendment without the Planning 
Board report. The Town Council is not bound by the recommendations, if any, of the Planning Board. 
 

Per NCGS §160D-604(d), the Planning Board shall advise and comment on whether the proposed action is consistent 
with all applicable officially adopted plans, and provide a written recommendation to the Town Council that addresses 
plan consistency and other matters as deemed appropriate by the Planning Board, but a comment by the Planning 
Board that a proposed amendment is inconsistent with the officially adopted plans shall not preclude consideration or 
approval of the proposed amendment by the Town Council. 
 

PROJECT DESCRIPTION:  
Acreage:  

PIN(s): 
 

 

Current Zoning: 
 

 

Proposed Zoning:  
 

 

2045 Land Use Map: 
 

 

Town Limits:  

 

Applicable Officially Adopted Plans: 
 

The Board must state whether the project is consistent or inconsistent with the following officially adopted plans, 
if applicable. Applicable plans have a check mark next to them.  

 2045 Land Use Map 
 Consistent  Inconsistent Reason:  

 
 

 
 

 
 Apex Transportation Plan 

 Consistent  Inconsistent Reason:  
 
 

 
 
 
 

 Parks, Recreation, Open Space, and Greenways Plan 
 Consistent  Inconsistent Reason:  

 
 

 
 

 

±121.30 acres 
0751136687 & 0751244221

Industrial Employment 

Inside Corporate Limits

✔

✔

✔

✔

April 12, 2021

21CZ08 Cash Corporate Center Amendment

LI-CZ #18CZ19

LI-CZ
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PLANNING BOARD REPORT TO TOWN COUNCIL 
Rezoning Case:  

Planning Board Meeting Date: 
 

 

Page 2 Planning Board Report to Town Council 

Legislative Considerations: 
The applicant shall propose site-specific standards and conditions that take into account the following 
considerations, which are considerations that are relevant to the legislative determination of whether or not the 
proposed conditional zoning district rezoning request is in the public interest.  These considerations do not exclude 
the legislative consideration of any other factor that is relevant to the public interest. 
 

1. Consistency with 2045 Land Use Plan. The proposed Conditional Zoning (CZ) District use’s appropriateness for 
its proposed location and consistency with the purposes, goals, objectives, and policies of the 2045 Land Use 
Plan. 
 Consistent  Inconsistent Reason:  

  
 

 
 

 
2. Compatibility. The proposed Conditional Zoning (CZ) District use’s appropriateness for its proposed location 

and compatibility with the character of surrounding land uses. 
 Consistent  Inconsistent Reason:  

 
 

 
 

 
3. Zoning district supplemental standards. The proposed Conditional Zoning (CZ) District use’s compliance with 

Sec. 4.4 Supplemental Standards, if applicable. 
 Consistent  Inconsistent Reason:  

 
 

 
 

 
4. Design minimizes adverse impact. The design of the proposed Conditional Zoning (CZ) District use’s 

minimization of adverse effects, including visual impact of the proposed use on adjacent lands; and 
avoidance of significant adverse impacts on surrounding lands regarding trash, traffic, service delivery, 
parking and loading, odors, noise, glare, and vibration and not create a nuisance. 
 Consistent  Inconsistent Reason:  

 
 

 
 

 
5. Design minimizes environmental impact. The proposed Conditional Zoning District use’s minimization of 

environmental impacts and protection from significant deterioration of water and air resources, wildlife 
habitat, scenic resources, and other natural resources. 
 Consistent  Inconsistent Reason:  

 
 

 
 

  

✔

✔

✔

✔

✔

April 12, 2021

21CZ08 Cash Corporate Center Amendment

- Page 784 -



 

PLANNING BOARD REPORT TO TOWN COUNCIL 
Rezoning Case:  

Planning Board Meeting Date: 
 

 

Page 3 Planning Board Report to Town Council 

 
6. Impact on public facilities. The proposed Conditional Zoning (CZ) District use’s avoidance of having adverse 

impacts on public facilities and services, including roads, potable water and wastewater facilities, parks, 
schools, police, fire and EMS facilities. 
 Consistent  Inconsistent Reason:  

 
 

 
 

 
7. Health, safety, and welfare. The proposed Conditional Zoning (CZ) District use’s effect on the health, safety, 

or welfare of the residents of the Town or its ETJ. 
 Consistent  Inconsistent Reason:  

 
 

 
 

 
8. Detrimental to adjacent properties.  Whether the proposed Conditional Zoning (CZ) District use is 

substantially detrimental to adjacent properties. 
 Consistent  Inconsistent Reason:  

 
 

 
 

 
9. Not constitute nuisance or hazard.  Whether the proposed Conditional Zoning (CZ) District use constitutes a 

nuisance or hazard due to traffic impact or noise, or because of the number of persons who will be using the 
Conditional Zoning (CZ) District use. 
 Consistent  Inconsistent Reason:  

 
 

 
 

 
10. Other relevant standards of this Ordinance.  Whether the proposed Conditional Zoning (CZ) District use 

complies with all standards imposed on it by all other applicable provisions of this Ordinance for use, layout, 
and general development characteristics. 
 Consistent  Inconsistent Reason:  

 
 

 
 

 
 
 
 
  

✔

✔

✔

✔

✔

April 12, 2021

21CZ08 Cash Corporate Center Amendment
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TOWN OF APEX 
POST OFFICE BOX 250 
APEX, NORTH CAROLINA 27502 
PHONE 919-249-3426 

 

Published Dates: March 29-April 12, 2021 

PUBLIC NOTIFICATION 
OF PUBLIC HEARINGS 

CONDITIONAL ZONING #21CZ08 
Cash Corporate Center Amendment 

Pursuant to the provisions of North Carolina General Statutes §160D-
602 and to the Town of Apex Unified Development Ordinance (UDO) Section 2.2.11, notice is hereby given of public hearings 
before the Planning Board of the Town of Apex. The purpose of these hearings is to consider the following: 
 
Applicant: Joanna Helms, Town of Apex,  
Authorized Agent: Fred Gray Cash, III 
Property Addresses: 0 & 2100 Production Drive 
Acreage: ±121.30 acres  
Property Identification Numbers (PINs): 0751136687 & 0751244221 
2045 Land Use Map Designation: Industrial Employment  
Existing Zoning of Properties: Light Industrial-Conditional Zoning (LI-CZ #18CZ19) 
Proposed Zoning of Properties: Light Industrial-Conditional Zoning (LI-CZ) 
 
Public Hearing Location:  Apex Town Hall  
                                              Council Chamber, 2nd Floor 
                                              73 Hunter Street, Apex, North Carolina  
 
Planning Board Public Hearing Date and Time:  April 12, 2021   4:30 PM 

If you would like to speak during the public hearing, you may sign-in ahead of time by emailing your name and 
address to bonnie.brock@apexnc.org. You may attend the meeting in person or view the meeting through the 
Town’s YouTube livestream at: https://www.youtube.com/c/townofapexgov.  
 
If you are unable to attend, you may provide comments no later than noon on Friday, April 9, 2021 by email 
(public.hearing@apexnc.org, 350-word limit) or voicemail (919-362-7300, 3-minute limit) according to the 
Remote Participation Policy at: http://www.apexnc.org/DocumentCenter/View/31397/. You must provide 
your name and address for the record. These comments will be read during the Planning Board meeting.   

 
A separate notice of the Town Council public hearing on this project will be mailed and posted in order to 
comply with State public notice requirements. 
 
Vicinity Map:  

 
Property owners within 300 feet of the proposed conditional zoning have been sent this notice via first class mail. All 
interested parties may submit comments with respect to the application by the means specified above. In addition to the 
above map, the location of the property may be viewed online at https://maps.raleighnc.gov/imaps. The 2045 Land Use 
Map may be viewed online at www.apexnc.org/DocumentCenter/View/478. You may call 919-249-3426, Department of 
Planning and Community Development, with questions or for further information. To view the petition and related 
documents on-line: https://www.apexnc.org/DocumentCenter/View/34744. 
 

Dianne F. Khin, AICP 
Director of Planning and Community Development 
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TOWN OF APEX 
POST OFFICE BOX 250 
APEX, NORTH CAROLINA 27502 
PHONE 919-249-3426 

 

Published Dates: April 5-27, 2021 

PUBLIC NOTIFICATION 
OF PUBLIC HEARINGS 

CONDITIONAL ZONING #21CZ08 
Cash Corporate Center Amendment 

  
Pursuant to the provisions of North Carolina General Statutes §160D-
602 and to the Town of Apex Unified Development Ordinance (UDO) Section 2.2.11, notice is hereby given of public hearings 
before the Town Council of the Town of Apex. The purpose of these hearings is to consider the following: 
 
Applicant: Joanna Helms, Town of Apex 
Authorized Agent: Fred Gray Cash, III  
Property Addresses: 0 & 2100 Production Drive 
Acreage: ±121.30 acres 
Property Identification Numbers (PINs): 0751136687 & 075124422 
2045 Land Use Map Designation: Industrial Employment 
Existing Zoning of Properties: Light Industrial-Conditional Zoning (LI-CZ #18CZ19)  
Proposed Zoning of Properties: Light Industrial-Conditional Zoning (LI-CZ) 
 
Public Hearing Location:  Apex Town Hall 
                                              Council Chamber, 2nd Floor 
                                              73 Hunter Street, Apex, North Carolina  
 

Comments received prior to or during the Planning Board public hearing will not be read during the Town Council 
public hearing. Separate comments must be provided for the two public hearings in the time frames specified below. 

 
Town Council Public Hearing Date and Time:  April 27, 2021    6:00 PM  

You may attend the meeting in person or view the meeting through the Town’s YouTube livestream at: 
https://www.youtube.com/c/townofapexgov.  
 
If you are unable to attend, you may provide comments no sooner than Friday, April 9, 2021 at noon but no 
later than noon on Monday, April 26, 2021 by email (public.hearing@apexnc.org, 350-word limit) or 
voicemail (919-362-7300, 3-minute limit) according to the Remote Participation Policy at: 
http://www.apexnc.org/DocumentCenter/View/31397/. You must provide your name and address for the 
record. These comments will be read during the Town Council meeting. 

 
Vicinity Map:  

 
Property owners within 300 feet of the proposed conditional zoning have been sent this notice via first class mail. All 
interested parties may submit comments with respect to the application by the means specified above. In addition to the 
above map, the location of the property may be viewed online at https://maps.raleighnc.gov/imaps. The 2045 Land Use 
Map may be viewed online at www.apexnc.org/DocumentCenter/View/478. You may call 919-249-3426, Department of 
Planning and Community Development, with questions or for further information. To view the petition and related 
documents on-line: https://www.apexnc.org/DocumentCenter/View/34744. 

 
Dianne F. Khin, AICP 
Director of Planning and Community Development 
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TOWN OF APEX 
POST OFFICE BOX 250 
APEX, NORTH CAROLINA 27502 
PHONE 919-249-3426 

 

Published Dates: April 59-27, 2021 

REVISED PUBLIC NOTIFICATION 
OF PUBLIC HEARINGS 

CONDITIONAL ZONING #21CZ08 
Cash Corporate Center Amendment 

  
Pursuant to the provisions of North Carolina General Statutes §160D-602 and to the Town of Apex Unified Development 
Ordinance (UDO) Section 2.2.11, notice is hereby given of public hearings before the Town Council of the Town of Apex. 
The purpose of these hearings is to consider the following: 
 
Applicant: Joanna Helms, Town of Apex 
Authorized Agent: Fred Gray Cash, III  
Property Addresses: 0 & 2100 Production Drive, 1201 Burma Drive 
Acreage: ±121.30 acres 
Property Identification Numbers (PINs): 0751136687 & 0751244221, 0751138504, 0751143089 
2045 Land Use Map Designation: Industrial Employment 
Existing Zoning of Properties: Light Industrial-Conditional Zoning (LI-CZ #18CZ19)  
Proposed Zoning of Properties: Light Industrial-Conditional Zoning (LI-CZ) 
 
Public Hearing Location:  Apex Town Hall 
                                              Council Chamber, 2nd Floor 
                                              73 Hunter Street, Apex, North Carolina  
 

Comments received prior to or during the Planning Board public hearing will not be read during the Town Council 
public hearing. Separate comments must be provided for the two public hearings in the time frames specified below. 

 
Town Council Public Hearing Date and Time:  April 27, 2021    6:00 PM  

You may attend the meeting in person or view the meeting through the Town’s YouTube livestream at: 
https://www.youtube.com/c/townofapexgov.  
 
If you are unable to attend, you may provide comments no sooner than Friday, April 9, 2021 at noon but no 
later than noon on Monday, April 26, 2021 by email (public.hearing@apexnc.org, 350-word limit) or 
voicemail (919-362-7300, 3-minute limit) according to the Remote Participation Policy at: 
http://www.apexnc.org/DocumentCenter/View/31397/. You must provide your name and address for the 
record. These comments will be read during the Town Council meeting. 

 
Vicinity Map:  

 
Property owners within 300 feet of the proposed conditional zoning have been sent this notice via first class mail. All 
interested parties may submit comments with respect to the application by the means specified above. In addition to the 
above map, the location of the property may be viewed online at https://maps.raleighnc.gov/imaps. The 2045 Land Use 
Map may be viewed online at www.apexnc.org/DocumentCenter/View/478. You may call 919-249-3426, Department of 
Planning and Community Development, with questions or for further information. To view the petition and related 
documents on-line: https://www.apexnc.org/DocumentCenter/View/34744. 

 
Dianne F. Khin, AICP 
Director of Planning and Community Development 
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 for consideration by the Apex Town Council 

 

 Item Type: PUBLIC HEARING 

 Meeting Date: April 27, 2021 

Item Details 

Presenter(s): Vance Holloman, Finance Director 

Department(s): Finance Department 

Requested Motion 

Public hearing concerning the validity and advisability of issuing up to $42 million of General Obligation 

Street and Sidewalk Improvement Bonds and a possible motion to adopt and publish the bond order 

introduced at the April 13th Council meeting.       

Approval Recommended? 

Yes 

Item Details 

The Notice of Public Hearing was published on April 17, 2021.  The Public Hearing will include a staff 

presentation describing the projects anticipated to be financed from bond proceeds.  Following the Public 

Hearing Council will consider a possible motion to adopt the Bond Order and instruct staff to publish notice 

of adoption of the Order.       

 

 

Attachments 

 Presentation from Transportation CIP Workshop 
 Bond-Council Survey Priority Summary 
 Town Council retreat Bond Excepts 2/12/21 

 Public Hearing Apex 2021 Referendum 
 Publication of Bond Order 
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New Business #1

Transportation Capital Improvement Program 
Updates and Requests
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Agenda
• Transportation Project CIP Requests >$1 Million (excluding 

Downtown projects)
• What is the project?
• Why is it important?
• What is the CIP request?

• Phasing recommendations may coincide with LAPP and other funds

• Locally-Managed Projects Update
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Overview

Maintenance
21%

Roadway
58%

Pedestrian/B
icycle
15%

Transit
0%

Downtown
4%

Other
2%

Project Name
PWT 1 Annual Pavement Management
PWT 3 Annual Miscellaneous Drainage Improvements
PWT 4 Pavement Management Backlog of Projects
PWT 7 GPS Emergency Vehicle Preemption
PWT 8 Wayfinding Signage Fabrication & Installation
PWT 10 Downtown - Alley Improvements
PWT 11 Downtown - Saunders Street Parking Lot Expansion
PWT 12 Downtown - Salem Street Streetscape & Resurfacing
PWT 9 ED - Burma Drive Extension Phase 1
PWT 13 ED - Burma Dr Phase 2/Pristine Water Dr to Lufkin Road
PWT 14 ED - Production Drive Extension to Jessie Drive
PWT 6 Ten Ten Rd at Jessie Dr Left Turn Lane Extension Cost Share
PWT 5 LAPP - Jessie Drive Phase 1 (no LAPP) & Phase 2 (LAPP)
PWT 19 LAPP - Davis Dr at Salem Church Rd Realignment
PWT 20 LAPP - Apex Peakway North Widening
PWT 21 WCPSS - Felton Grove HS Collector Street Cost Share
PWT 22 Lynch Street Extension
PWT 23 LAPP - Apex Peakway Southeast Connector
PWT 24 LAPP/CFA - GoApex Transit Program
PWT 15 LAPP - Tingen Road Pedestrian Bridge
PWT 16 LAPP - Center St RR Crossing Improvements & Sidewalk
PWT 17 LAPP - Chatham St RR Crossing Improvements & Sidewalk
PWT 18 LAPP - W Williams St Sidewalk
PWT 25 SRTS Baucom ES Phase 1
PWT 26 SRTS Thales Academy JH/HS Phase 1
PWT 27 LAPP - SRTS Baucom ES Phase 2
PWT 28 SRTS Baucom ES Phase 3 & Thales ES
PWT 29 SRTS Apex MS Phase 1
PWT 30 SRTS Apex MS Phase 2
PWT 2 Annual Miscellaneous Road and Sidewalk Improvements
PWT 31 NCDOT U-5301 US 64 Cost Share
PWT 32 NCDOT U-5825 Ten Ten Rd/Center St Cost Share
PWT 33 NCDOT U-2901 NC 55 Sidewalk Cost Share
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Overview
• Roadways

• Includes 4 high-priority projects from Advance Apex
• Includes a package of projects for economic development

• Transit
• Includes funding for one new local route or enhanced frequency/service

• Bicycle and Pedestrian
• Does not address the highest priority (non-greenway) projects from Bike 

Apex
• Follows policy recommendation to prioritize projects serving schools
• Follows policy recommendation to leverage NCDOT projects

• Other
• Addresses recommendation for Wayfinding from both the Downtown Plan 

and Bike Apex
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Brief review:
Non-roadway projects
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Wayfinding Signage Fabrication & Install
FY $

21-22 $155K

22-23 $190K

23-24 $340K

24-25 $330K

25-26 $155K

TOTAL $1.2M

OTHER

 Downtown Plan
 Bike Apex
 Peak Plan 2030
 Branding Study
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Tingen Road Pedestrian Bridge
Phase FY $

Study 22-23 $150K

Design 23-24 $500K

CON 24-25 $3M

SUBTOTAL $3.7M

Potential grant ($1.5M)

TOTAL $2.2M

BIKE/PED

 Advance Apex
 Bike Apex
 Safe Routes to School
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Center Street RR Crossing Improvement & Sidewalk

Phase FY $

Design 22-23 $100K

CON 23-24 $700K

SUBTOTAL $800K

Potential grant ($490K)

TOTAL $310K

BIKE/PED

 Downtown Plan
 Advance Apex
 Quiet Zone 

application
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Chatham Street RR Crossing Improvement & Sidewalk

Phase FY $

Design 22-23 $150K

ROW 23-24 $40K

CON 23-24 $1.1M

SUBTOTAL $1.3M

Potential grant ($760K)

TOTAL $515K

BIKE/PED

 Downtown Plan
 Advance Apex
 Safe Routes to School
 Quiet Zone 

application
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NCDOT Projects Participation
Phase FY $

U-5301 US 64 Future $2M

U-5825 Ten Ten Road Future $2M

U-2901 NC 55 Future $2M

TOTAL $6M

BIKE/PED
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Major projects
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Pavement Management Backlog
FY $

21-22 $1.9M

22-23 $2M

23-24 $2M

24-25 $2.1M

25-26 $2.2M

TOTAL $10.2M

ROADWAY

These are
images of Apex 
streets. - Page 808 -



Cash Corporate Center Projects
Phase Project FY $

CON Burma Ext. to Project Delta 21-22 $800K

Design Burma Ext. to Pristine Water 
+ Pristine Water to Lufkin

22-23 $600K

CON Burma Ext. to Pristine Water 
+ Pristine Water to Lufkin

23-24 $3M

Design Production Ext. to Jessie 22-23 $400K

CON Production Ext. to Jessie 23-24 $4M

TOTAL $8.8M

ROADWAY

 Economic 
Development

 Production Drive –
Advance Apex priority
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Cash Corporate Center Projects
ROADWAY
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Jessie Drive Extension & Improvement
Phase Project FY $

Design Ten Ten to Production 20-21 $1M

CON Ten Ten to Production 22-23 $7.5M

Design Production to NC 55 23-24 $1.5M

CON Production to NC 55 Future $12M

SUBTOTAL $22M

Potential grant (Production to NC 55) ($6M)

TOTAL $16M

ROADWAY

 Advance Apex priority

 Economic development

 Freight route

 Alternate route to NC 55/US 1 
for Ten Ten Road project
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Jessie Drive Extension & Improvement
ROADWAY
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Davis Drive Realignment & Widening
Phase FY $

Study 22-23 $200K

Design 23-24 $500K

ROW 24-25 $2M

CON 25-26 $5M

SUBTOTAL $7.7M

Potential grant ($3.5M)

TOTAL $4.2M

ROADWAY

 Advance Apex priority

 At-grade railroad 
crossing improvement

- Page 813 -



Apex Peakway Southeast Connector
Phase FY $

Design 24-25 $1.7M

ROW 25-26 $3.1M

CON Future $14M

TOTAL $18.8M

ROADWAY

 Advance Apex 
priority

 Provides improved 
eastern bypass 
route for NC 55 
project
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Apex Peakway North Widening
Phase FY $

Design 23-24 $350K

ROW & CON 24-25 $5M*

SUBTOTAL $5.4M

Potential grant ($2.3M)

TOTAL $3.1M

ROADWAY

 Advance Apex priority
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Locally-administered 
projects update
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Overview of active projects
• Award, Obligation, Reimbursement – what’s the difference?

Project Anticipated 
Request

Approximate Funding
Commitment Estimated 

Shortfall
Other Local

U-5537 Lake Pine Drive Obligated $1M $130K $2M

U-5530AC James to Downtown Obligated $460K $220K

C-5604AC Kelly & Apex BBQ 
Pedestrian

12/2020* $650K $280K

U-5928 Apex Peakway SW 5/2021 $2.5M $2.5M $20M

EB-5895 E Williams St Sidewalk 11/2020 $480K $120K

EB-6091 Beaver Creek Greenway 3/2021 $1M $3.3M

*Previously submitted construction authorization request and put on hold. 
Environmental consultation needed due to delay.
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Overview of active projects

Project Anticipated 
Request

Approximate Funding
Commitment Estimated 

Shortfall
Other Local

EB-6019 Laura Duncan
Pedestrian project

11/2020 $390K $170K

EB-6046 W Chatham Street 
sidewalk

6/2021 $380K $570K

TM-0026 GoApex Bus Stops 2/2021 $620K $0
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Project # FY Project Title Cost

4 FY 24-25 LAPP - Apex Peakway North Widening (Center St to Old Raleigh Rd) 5,400,000$    4

5 FY 22-23 LAPP - Jessie Drive Phase 1 (Ten-Ten to Production) 8,500,000$    6

6 Future LAPP - Jessie Drive Phase 2 (Production to 55) 13,500,000$  1

7 FY 23-24 LAPP - Center St RR Crossing Improvements & Sidewalk 800,000$       4

9 FY 25-26 LAPP - W Williams St Sidewalk 850,000$       4

10 FY 23-24 LAPP - Chatham St RR Crossing Improvements & Sidewalk 1,300,000$    4

11 FY 23-24 ED - Production Drive Extension to Jessie Drive 4,400,000$    1

12 FY 24-25 LAPP - Davis Dr at Salem Church Rd Realignment 7,700,000$    1

13 FY 21-22 Pavement Management Backlog 5,000,000$    5

15 FY 21-22 ED - Burma Drive Extension Phase 1 800,000$       4

16 FY 23-24 ED - Burma Dr Phase 2/Pristine Water Dr to Lufkin Road 3,600,000$    2

17 FY 24-25 LAPP - Tingen Road Pedestrian Bridge 3,700,000$    2

18 FY 24-25 LAPP - Apex Peakway Southwest 15,500,000$  5

19 FY 24-25 Apex Peakway Southeast Connector 18,800,000$  3

89,850,000$  

Project Options
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Town Council Budget Retreat
FEBRUARY 12, 2021
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Agenda

Time Topic Presenter

8:30 am Check In

9:00 am Stormwater Utility Marty, Mike

10:15 am Break -

10:30 am How Sidewalk Needs are Identified & Prioritized Jenna, Shannon

11:15 am Proposed Bond Referendum Vance, Amanda, Shawn

12:00 pm Lunch -

12:45 pm Financial Condition Review Vance

1:15 pm Capital Project Prioritization Results & Discussion Amanda, Kathryn

2:30 pm Break -

2:45 pm Council Goals, Initiatives, & Indicators Shawn, Amanda

4:30 pm Wrap-up & Adjourn
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Proposed Bond Referendum 

• What are the financial and tax rate effects of the bonds? 

• What are the final projects for the referendum?* 
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Debt Calendar Under Consideration

• Issuance of $5 million of $12 million authorized and unissued Street 
and Sidewalk Bonds
• To be used for paving, 10 year amortization period

• Expected to be issued by private placement before June 30, 2021 

• Issuance of $8 million installment financing for PSS 6 and other 
projects
• Spring/summer issuance

• LGC approval of a $42 million GO referendum for streets and 
sidewalks
• Spring/summer approval

• Referendum in November 2021
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Tax Supported Debt Service Limits

• The Town’s policy limits debt service to 12% of the General Fund  
budget/expenditures

• Moody’s does not give percentage guidance

• Adjustment for “very high or low level”

• S&P gives percentage guidance

• 8% to 15% - Strong

• 15% to 25% - Adequate

• Rating agencies look at debt service as a % of expenditures less 
capital outlay and debt service
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Debt Capacity -Tax Supported Debt

• Based upon projections of future budgets and interest rates, we project the amount of tax 
supported debt capacity to be:

• Currently – $17 million

• FY 2026 – An additional $25 million

• The maximum tax increase needed to $42 million of new bonds would be 3.14 cents in FY 2027 

• This projection assumes issuance of $12 million of currently authorized but unissued general 
obligation bonds and an $8 million installment financing for other Town projects.    

• This would take us to the 12% limit in the Town’s Fiscal Policy for debt service as a percentage of 
the GF budget.

• Issuance of the $5 million for paving would take us to 12.07% in 2023 due to shorter 
amortization period, about $60,000 over limit.  Back under 12% in 2024.  

• This would take the Town into the “Adequate” range for two years (16.60% maximum in 2023), 

based upon how the rating agencies calculate this percentage.
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Tax Rate Equivalent of $17M and $25M GO’s

Fiscal

Year

TRE $17 Million GO’s 

(Cents)

TRE $25 Million

GO’s (Cents)

Total TRE

(Cents)

2023 1.45 1.45 

2024 1.39 1.39 

2025 1.32 1.32 

2026 1.27 1.27 

2027 1.21 1.93 3.14

2028 1.17 1.86 3.03

2029 1.10 1.75 2.85

2030 1.05 1.69 2.74

2031 1.01 1.62 2.63

2032 .96 1.56 2.52
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Tax Supported Debt Service
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Tax Rate Equivalent General Fund Debt Service
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Proposed Bond Referendum 

Bond Option 1 
Project Title Cost FY21 Issue FY26 Issue 

Apex Peakway North Widening (Center St. to Old Raleigh Rd.) $5,400,000   X 

Apex Peakway Southwest Connector $15,500,000 X   

Center St RR Crossing Improvements & Sidewalk $800,000 X   

Chatham St. RR Crossing Improvements & Sidewalk $1,300,000 X   

Jessie Dr. Phase 1 (Ten-Ten to Production) $8,500,000   X 

Pavement Management Backlog $5,000,000   X 

W. Williams St. Sidewalk $850,000   X 

Totals $37,350,000  $17,600,000**   $19,750,000 

**Capital funds or bond premium expected to cover $600,000 to reduce bond issue to $17 million. 

 

Bond Option 2 

Project Title Cost FY21 Issue FY26 Issue 

Apex Peakway North Widening (Center St. to Old Raleigh Rd.) $5,400,000   X 

Apex Peakway Southwest Connector $15,500,000 X   

Center St RR Crossing Improvements & Sidewalk $800,000 X   

Chatham St. RR Crossing Improvements & Sidewalk $1,300,000 X   

Jessie Dr. Phase 1 (Ten-Ten to Production) $8,500,000   X 

Pavement Management Backlog $5,000,000   X 

W. Williams St. Sidewalk $850,000   X 

Burma Dr. Phase 2/Pristine Water Dr. to Lufkin Rd.^ $3,600,000   X^ 

Tingen Rd. Pedestrian Bridge^ $3,700,000   X^ 

Production Dr. Extension to Jessie Dr.^ $4,400,000   X^ 

Totals $41,000,000^  $17,600,000**   $24,000,000 

**Capital funds or bond premium expected to cover $600,000 to reduce bond issue to $17 million. 

^One of these three projects can be selected. If the total amount exceeds $41 million, capital funds or bond premium may 

be used to cover the difference. 
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Proposed Bond Referendum 

Bond Option 3

Project Title Cost FY21 Issue FY26 Issue

Apex Peakway Southwest Connector $15,500,000 X

Pavement Management Backlog $1,000,000 X

SRTS Projects $1,000,000 X

Center St RR Crossing Improvements & Sidewalk $800,000 X

Chatham St. RR Crossing Improvements & Sidewalk $1,300,000 X

Apex Peakway North Widening (Center St. to Old Raleigh Rd.) $5,400,000 X

Jessie Dr. Phase 1 (Ten-Ten to Production) $8,500,000 X

SRTS Projects $5,000,000 X

Pavement Management Backlog $4,000,000 X

W. Williams St. Sidewalk $850,000 X

Totals $43,350,000 $17,500,000*  $25,850,000** 

*Capital funds or bond premium expected to cover $500,000 to reduce bond issue to $17 million.

**Capital funds or bond premium expected to cover $850,000 to reduce bond issue to $25 million.
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 for consideration by the Apex Town Council 

 

 Item Type: PUBLIC HEARING 

 Meeting Date: April 27, 2021 

Item Details 

Presenter(s): Liz Loftin, Senior Planner 

Department(s): Planning and Community Development 

Requested Motion 

Public hearing and possible motion to adopt an Ordinance on the Question of Annexation – Apex Town 

Council’s intent to annex Edwin A. Goodwin, Testamentary Trust/Judy G. Hackney, Trustee (Hackney Tracts) 

property containing 2.867 acres located at 2600 Olive Chapel Road, Annexation #701 into the Town’s 

corporate limits. 

Approval Recommended? 

Yes, by the Planning and Community Development Department. 

Item Details 

This item was continued from the March 25, 2021 meeting.  

The Town Clerk certifies to the investigation of said annexation.  

 

 

Attachments 

 Annexation Ordinance 

 Annexation Petition 
 Legal Description 
 Map 
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TOWN OF APEX, NORTH CAROLINA 
Municipality No. 333 

 
  
 
 
 
 
 
 

ORDINANCE NO. 2021-0427-10 
ANNEXATION PETITION NO. #701 

Edwin A. Goodwin Testamentary Trust and Judy G. Hackney, Trustee (Hackney 
Tracts)  

AN ORDINANCE TO EXTEND THE CORPORATE LIMITS 
OF THE TOWN OF APEX, NORTH CAROLINA  

P.O. Box 250, Apex, North Carolina  27502 

 
       WHEREAS, the Apex Town Council has been petitioned under G.S.§160A-31, as 
amended, to annex the area described herein; and 
 
     WHEREAS, the Apex Town Council has by Resolution directed the Town Clerk to 
investigate the sufficiency of said petition; and 
 
     WHEREAS, the Town Clerk has certified the sufficiency of said petition and a 
public hearing on the question of this annexation was held at Apex Town Hall at 
6:00 p.m. on March 23, 2021 after due notice by posting to the Town of Apex 
website, http://www.apexnc.org/news/public-notices-legal-ads; and  
 
     WHEREAS, the Apex Town Council does hereby find as a fact that said petition 
meets the requirements of G.S.§160A-31, as amended. 
 

After recording, please return to: 
Donna Hosch, MMC, NCCMC, Town Clerk 
Town of Apex 
P.O. Box 250 
Apex, NC  27502 
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Page 2 
      
 
NOW, THEREFORE, BE IT ORDAINED by the Town Council of Apex, North Carolina: 
 
    Section 1.   By virtue of the authority granted by G.S.§160A-31, as amended, the 
territory described in the attached property description and also shown as 
“Annexation Area” on the below identified survey plat is hereby annexed and 
made part of the Town of Apex, North Carolina, as of the date of adoption of this 
Ordinance on April 27, 2021.  The survey plat that describes the annexed territory is 
that certain survey plat entitled Insert “Annexation Map for the Town of Apex., 
WithersRavenel Engineers, Planners, Surveyors dated November 2, 2020” and 
recorded in Book of Maps book number  2021  and page number                              , 
Wake County Registry.   

    Section 2.   Upon and after the adoption of this ordinance, the territory described 
herein and its citizens and property shall be subject to all debts, laws, ordinances 
and regulations in force in the Town of Apex, North Carolina, and shall be entitled 
to the same privileges and benefits as other parts of the Town of Apex.  Said territory 
shall be subject to municipal taxes according to G.S.§160A-58.10, as amended. 

 
    Section 3.   The Clerk of the Town of Apex, North Carolina shall cause to be 
recorded in the Office of the Register of Deeds of Wake County and in the Office 
of the Secretary of State at Raleigh, North Carolina and in the Office of the Wake 
County Board of Elections an accurate map of the annexed territory, described in 
Section 1 hereof, together with a duly certified copy of this Ordinance. 
 
    Adopted this the 27th day of April 2021. 
 
 

________________________________ 
      Jacques K. Gilbert 
      Mayor 
ATTEST:   
 
 
_______________________________________ 
Donna B. Hosch, MMC, NCCMC 
Town Clerk 
 
 
 
APPROVED AS TO FORM: 
 
 
 
_______________________________________ 
Laurie L. Hohe 
Town Attorney 
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Page 3 
 
 
Legal Description 
 
Beginning at an Existing Iron Pipe Located on the Northern Right of Way of Olive 
Chapel Road (SR#1160) and having North Carolina Grid Coordinates (NAD83, 
2011), N: 719,361.07’, E: 2,023,999.59’; said Iron Pipe also being the Southeast corner 
of Common Area 2, “Haley at Smith Farms”, Book of Maps 2018, Page 934, Wake 
County Registry.  Thence leaving said Right of Way, North 02°31'13" East, 385.44’  to 
a point, Thence South 62°35'47" East, 49.52’ to a point, Thence South 64°57'29" East, 
454.32’ to a point, Thence South 44°47'18" East, 40.09’ feet to a point located in the 
centerline of Olive Chapel Road,  
Thence South 70°19'56" West, 26.36' feet to a point in the centerline of the road, 
Thence South 01°02'11" West, 37.60' feet to a point located on the Southern Right 
of Way of Olive Chapel Road, Thence continuing along the Right of Way of Olive 
Chapel Road, South 70°23'37" West, 98.86' feet to a point, Thence South 70°22'07" 
West, 100.00' feet to a point, Thence South 70°21'56" West, 214.57' feet to a point, 
Thence North 03°31'36" West, 5.21' feet to a point, Thence South 70°19'30" West, 
94.12' feet to a point, Thence Leaving the Southern Right of Way of Olive Chapel 
Road North 02°31'13" East, 32.27' feet to a point, Thence North 02°31'13" East, 32.69' 
feet to a point, Thence North 02°31'13" East, 5.41' feet to an Existing Iron Pipe, the 
point and place of Beginning and containing an area of 2.867 Acres, (124,897 sf), 
more or less. 
 

STATE OF NORTH CAROLINA 

COUNTY OF WAKE 
 

CLERK’S CERTIFICATION 
 

I, Donna B. Hosch, MMC, NCCMC, Town Clerk, Town of Apex, North Carolina, do 
hereby certify the foregoing is a true and correct copy of Annexation Ordinance 
No. 2021-0427-10, adopted at a meeting of the Town Council, on the 27th day of 
April, 2021, the original of which will be on file in the Office of the Town Clerk of 
Apex, North Carolina. 
 
IN WITNESS WHEREOF, I have hereunto set my hand and affixed the official Seal of 
the Town of Apex, North Carolina, this the 28th day of April 2021. 
 
 
  

_______________________________________ 
Donna B. Hosch, MMC, NCCMC 
Town Clerk 

                      (SEAL) 
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 for consideration by the Apex Town Council 

 

 Item Type: UNFINISHED 

BUSINESS 

 Meeting Date: April 27,2021 

Item Details 

Presenter(s): Liz Loftin, Senior Planner 

Department(s): Planning and Community Development  

Requested Motion 

Possible motion to approve Rezoning Application #20CZ14 Hackney PUD and Ordinance. The applicant, 

Brendie Vega, WithersRavenel, seeks to rezone approximately 73.64 acres located at 0, 2500, and 2600 Olive 

Chapel Road (PINs 0721492629, 0722406699, & 0722411102) from Rural Residential (RR) and Wake County 

R-80W to Planned Unit Development-Conditional Zoning (PUD-CZ). This item was continued from the March 

25, 2021 meeting.  

Approval Recommended? 

The Planning and Community Development Department recommends approval. 

Item Details 

The Planning Board held a Public Hearing on March 8, 2021 and voted to recommend approval, with the 

conditions as offered by the application, by a vote of 6-0.  

 

 

Attachments 

 Staff Report 
 Vicinity Map  

 Application  
 Ordinance 
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STAFF REPORT 
Rezoning #20CZ14 Hackney PUD  
April 27, 2021 Town Council Meeting 
 

 

Prepared by: Liz Loftin, Senior Planner 
Page 1 of 11 

 
All property owners and neighborhood associations within 300 feet of this rezoning have been notified 
per UDO Sec. 2.2.11 Public Notification. 
 
BACKGROUND INFORMATION: 
Location: 0, 2500, & 2600 Olive Chapel Road   
Applicant/Agent: Brendie Vega, WithersRavenel 
Owners: Charles & Judy Hackney and Edwin Goodwin  
 
PROJECT DESCRIPTION: 
Acreage: ±73.64 acres 
PINs: 0721492629, 0722406699, & 0722411102 
Current Zoning: Rural Residential (RR) & R-80W 
Proposed Zoning: Planned Unit Development-Conditional Zoning (PUD-CZ) 
2045 Land Use Map Designation: Medium Density Residential 
Town Limits: ETJ and Outside (annexation of portion in Wake County is required with rezoning) 
 
Adjacent Zoning & Land Uses: 
 

 Zoning Land Use 

North:  Planned Unit Development-Conditional 
Zoning(PUD-CZ #17CZ21& #16CZ26) 

Single Family Residential (Sweetwater 
and Linden subdivisions) 

South: 
Rural Residential (RR); Medium Density 
Residential-Conditional Zoning (MD-CZ 
#13CZ26 & #13CZ08); Wake Co. R-80W 

Olive Chapel Road;  
Single Family Residential (Riley’s Pond 

and large lot single-family) 

East:  
Rural Residential (RR); Planned Unit 

Development-Conditional Zoning (PUD-CZ 
#16CZ26) 

Single Family Residential (Linden 
subdivision and large lot single-family) 

West: 

Planned Unit Development-Conditional 
Zoning (PUD-CZ #15CZ32) & Medium 

Density Residential-Conditional Zoning 
(MD-CZ #16CZ10)  

Single Family Residential (Smith Farm and 
Haley Farm subdivisions) 

 

 
EXISTING CONDITIONS: 
The site consist of three (3) parcels on the north side of Olive Chapel Road totaling ±73.64 acres. The site 
has one single family residence, several sheds/barns, and two existing ponds. Along the north boundary 
there is a 100’ stream buffer from Reedy Branch.  
 
NEIGHBORHOOD MEETING: 
The applicant conducted a neighborhood meeting on October 29, 2020. The neighborhood meeting report 
is attached. 
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STAFF REPORT 
Rezoning #20CZ14 Hackney PUD  
April 27, 2021 Town Council Meeting 
 

 

Prepared by: Liz Loftin, Senior Planner 
Page 2 of 11 

WCPSS Coordination: 
A Letter of Impact from Wake County Public School System (WCPSS) was received for this rezoning and is 
included in the staff report packet. WCPSS indicates that elementary and high schools within the current 
assignment area for this rezoning/development are anticipated to have insufficient capacity for future 
students; transportation to schools outside of the current assignment area should be anticipated. School 
expansion or construction within the next five years may address concerns at the high school level. 
Possible long-term solutions may include capping students out to schools with available seats (not very 
proximate), reassignments, or calendar changes.  
 
2045 LAND USE MAP: 
The 2045 Land Use Map designates the properties as Medium Density Residential. The proposed PUD is 
consistent with the Land Use Map designation.  
 
PLANNED UNIT DEVELOPMENT PLAN: 
The applicant is proposing a Planned Unit Development Plan with uses and development standards as 
follows: 
 

Permitted Uses: 
The Rezoned Lands may be used for, and only for, the uses listed immediately below. The permitted uses 
are subject to the limitations and regulations stated in the UDO and any additional limitations or 
regulations stated below. For convenience, some relevant sections of the UDO may be referenced; such 
references do not imply that other sections of the UDO do not apply. 
 
Residential: 
• Single Family 
• Accessory Dwelling Unit  
• Townhouse 
 
Non-Residential:  
• Utility, minor 
• Greenway  
• Park, active  
• Park, passive  

 
 

Proposed Design Controls: 
 

Maximum Density: 3.5 units per acre* 
*The residential density will be a maximum of 3.5 dwelling units per acre this is a change from 4 units 
per acre.  
 
Maximum Building Height: 50 feet 
 
Maximum Built-Upon Area: 70% 
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STAFF REPORT 
Rezoning #20CZ14 Hackney PUD 

April 27, 2021 Town Council Meeting 
 

 

Page 3 of 11   Prepared by: Liz Loftin, Senior Planner 

 
 

Setbacks 
  Proposed PUD-CZ 

minimum setbacks 
MD zoning district 
minimum setbacks 

Single-family 

Front 
5’ from façade  

20’ from garage to 
back of sidewalk  

25’ 

Side 5’ 6’ min/16’ total 
Rear 10’  20’ 
Corner side 8’  15’ 

 
   HDSF zoning district 

minimum setbacks 

Townhouse, 
front loaded 

Front 
10’ from façade  

20’ from garage to back 
of sidewalk 

15’ 

Side 5’ 0’ (8’ between buildings) 
Rear 10’ 15’ 
Corner side 10’  15’ 

 
   HDSF zoning district 

minimum setbacks 

Townhouse, 
alley loaded   

Front 10’ from front facade 15’ 
Side 5’ 0’ (8’ between buildings) 
Rear 5’  15’ 
Corner side 10’  15’ 

 
Buffers 
The proposed PUD meets or exceeds the buffers required by the UDO.  

 
Perimeter Buffers: UDO Required Proposed 
Northern property boundary 15’ Type A 200’ stream 

buffer** 
Eastern property boundary 20’ Type B 20’ Type A 
Western property boundary   15’ Type A 20’ Type A 
Olive Chapel Road  30’ Type B 30’ Type E* 

*A 30’ Type B buffer shall be provided if homes along Olive Chapel Road are not alley-loaded.   
** In addition to the 100’ riparian buffer to the north, an additional 100’ buffer will be established. 
This additional 100’ may include utilities, trails and other active or passive recreation.  
 
Architectural Standards  
The proposed development offers the following architectural controls to ensure a consistency of 
character throughout the development, while allowing for enough variety to create interest and 
avoid monotony. Changes to the exterior materials, roof, windows, doors, process, trim, etc. are 
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allowable with administrative approval at the staff level. Further details shall be provided at the time 
of Residential Master Subdivision Plan submittal. The following conditions shall apply: 
 

1. Vinyl siding is not permitted; however, vinyl windows, decorative elements and trim are 
permitted. 

2. The roofline cannot be a single mass; it must be broken up horizontally and vertically 
between every unit.  

3. Garage doors must have windows, decorative details or carriage-style adornments on them.  
4. The rear and side elevations of the units that can be seen from the right-of-way shall have 

trim around the windows. 
5. The visible side of a townhome on a corner lot facing the public street shall contain at least 

2 decorative elements such as, but not limited to, the following elements: 
• Windows  
• Bay window 
• Recessed window 
• Decorative window 
• Trim around the windows  
• Wrap-around porch or side porch  
• Two or more building materials  
• Column  
• Portico  

• Balcony  
• Dormer 
• Decorative brick/stone  
• Decorative trim 
• Decorative shake 
• Decorative air vents on gable 
• Decorative gable  
• Decorative cornice  

 
6. The garage cannot protrude more than 1-foot from either the front façade or porch. 

 
 

Resource Conservation Area 
The Hackney PUD is south and west of NC 540 and is therefore required to provide 30% of the gross 
site as RCA. If the single-family portion of the PUD is mass graded, that portion of the project will be 
required to provide an additional 5% RCA. They propose to meet these requirements. 
 
Tree Replanting  
Existing deciduous trees greater than 18” in diameter (DBH), as identified in the tree survey, that are 
removed by site development shall be replaced by planting a 1.5” caliper native tree from the Town 
of Apex Design and Development Manual as a street tree or as other required landscaping. Excess 
required tree replacement will occur in common open space areas.  
 
Clean Energy  
Residential dwelling units will be provided with solar conduit to accommodate the future installation 
of solar panels.  
 
Water Quality  

1. Signs will be installed near SCMs in order to: 
• Reduce pet water near SCM drainage areas  
• Reduce fertilizer near SCM drainage areas  

2. Installation of Pet Waste Stations in common areas will occur within the neighborhood 
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Planting and Landscaping 
1. Install Warm Season grasses (Bermuda, Zoysia, etc) in lawn areas to reduce the need for 

irrigation and chemicals.  
2. Install required Street Trees, Buffer, and Re-Vegetation plantings that consist of a variety of 

native plant materials recognized by the New Hope Audubon Society or the NCSU manual 
for Landscaping for Wildlife with Native Plants as being bird and pollinator friendly; as 
allowed by the Town of Apex Deign & Development Manual or approved by Apex staff.  

3. Specify pocket park plantings that are recognized by the NC Wildlife Federation as being 
Native Pollinator Plants as part of the Statewide Butterfly Highway initiative.  

4. Include at least 4 hardwood tree varieties in the proposed plantings, as allowed by the Apex 
Design and Development Manual.  

 
Environmental Resources  

 
Parking  
Parking and loading will comply with all applicable requirements of UDO Sec. 8.3 Parking and 
Loading. Per UDO Section 8.3.4 of the UDO, guest parking shall be designated within common areas 
and be distributed throughout the project. Striped on-street parking may be counted toward guest 
parking requirements. For townhouses, guest parking shall be distributed so that there is at least one 
parking space within 200’ of each townhouse lot.  

 
Public Facilities  
The project’s construction will consist of the extension of public facilities to serve the site. All public 
facilities and infrastructure shall comply with the Town of Apex Sewer and Water Master Plans and 
the Town of Apex Standards and Specifications. Public facilities include: 

 
Water/Sanitary Sewer: 
All lines will be designed according to Town of Apex Standards and Specifications.  

 
Other Utilities: 
Electric service shall be provided by the Town of Apex. Gas, telephone, and cable shall be provided 
by the builder as coordinated with the appropriate utility companies. 

 
Stormwater Management 
Two ponds exist on the parcels and drain to Reedy Branch Creek, eventually feeding into Jordan 
Lake. The proposed development plan will require stormwater management measures in 
accordance with Sections 6.1 and 7.5.7 in the Town of Apex Unified Development Ordinance. 
Stormwater captured on the site will be conveyed to proposed Stormwater Control Measures, 
which will be identified on plans during the major subdivision or site plan approval stage. Post-
development peak runoff shall not exceed pre-development peak runoff for the 24-hour, 1-year and 
10-year storm events in accordance with the Unified Development Ordinance. Treatment for the 
first 1-inch of runoff will be provided such that the removal of 85% Total Suspended Solids is 
achieved. All stormwater devices will meet the design requirements of NCDENR and the Town of 
Apex. 
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APEX TRANSPORTATION PLAN/ACCESS and CIRCULATION:  
The Site will require an internal public roadway network and parking spaces. The onsite transportation 
circulation system shall be consistent with the Town of Apex Transportation Plan and the Town of Apex 
Standard Specifications and Standard Details. The following conditions shall apply:  
 

1. Hasse Avenue will be constructed between Olive Chapel Road and its current terminus north of 
the project.  

2. Olive Chapel Road will be widened to include construction of a 100-foot eastbound left-turn lane 
with appropriate deceleration length and taper and a 100-foot westbound right-turn lane with 
appropriate deceleration length and taper on Olive Chapel Road, subject to NCDOT review and 
approval. 

3. The Olive Chapel Road turn lane widening will be completed prior to platting Hasse Avenue access 
to Olive Chapel Road and the connection to Hasse Avenue north of the project will be completed 
prior to the last plat in the subdivision.  

4. A 6-foot bike lane and 5-foot paved shoulder will be located on the north side of Olive Chapel 
Road per the Bicycle and Pedestrian System Plan Map.  

5. Alleys may be proposed to vary from Town standards in order to accommodate water and sewer 
utilities, provided they maintain the same or greater width of pavement and right of way, subject 
to staff review and approval at the time of subdivision and construction plans.  

6. There will be no private driveways permitted along Olive Chapel Road.  
 
Pedestrian Facilities 

1. The development plan will incorporate sidewalk infrastructure along Olive Chapel Road as well as 
the internal street network.  

2. A trail will serve as a connection from the western portion of the community to the Reedy Branch 
Greenway.  

3. Sidewalks will be provided on both sides of all streets for single-family detached homes. 
4. There will be a 10-foot side path provided along minor collector road as shown on the Bicycle and 

Pedestrian Systems Plan Map.  
5. Prior platting the 75th lot in the neighborhood, the Developer will extend a 5’ sidewalk 

approximately 860 feet along the north side of Olive Chapel to western limits of the Linden 
Subdivision. Developer will attempt to obtain the required right-of-way and/or easements for 
construction of this sidewalk from the adjacent property owners. If the required right-of-way 
and/or easements cannot be obtained by that time, a Fee-in-Lieu in the amount of 125% of the 
estimated cost of construction plus fair market value of the property to be acquired, shall be 
assessed. Any performance guarantee provided for this section of sidewalk shall be released upon 
acceptance of said fee-in-lieu by the Town.  

 
Affordable Housing 
If the Town of Apex has a fund or other mechanism in place to receive donations to construct, subsidize, 
or participate in the development of affordable housing units (the “Fund”), the developer will contribute 
$215 per lot to this Fund prior to the first residential Certificate of Occupancy. In the event the Fund has 
not been established by the Town of Apex, the money will be conveyed to a local non-profit working on 
affordable housing initiatives. The developer will work with the Town of Apex to identify a mutually 
acceptable local non-profit organization to receive these funds.   
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ENVIRONMENTAL ADVISORY BOARD: 
This rezoning was submitted before the Environmental Advisory Board began holding pre-application 
meetings on rezonings. 
 
PARKS, RECREATION, AND CULTURAL RESOURCES ADVISORY COMMISSION:  
The Parks, Recreation, and Cultural Resources Advisory Commission reviewed this item at their December 
9, 2020 meeting and unanimously recommended a fee-in-lieu of dedication with credit for construction 
of greenway which connects side path along Hasse Ave to the west connecting to the Reedy Branch 
Greenway in Smith Farm. The fee rate will be set at the time of Town Council approval and the credit of 
construction will be calculated prior to construction plan approval. Per UDO Article 14, the greenway must 
be completed and accepted prior to 25% of the building permits for the project being issued.   
 
 
PLANNING BOARD RECOMMENDATION:  
The Planning Board held a Public Hearing on March 8, 2021 and voted to recommend approval, with the 
conditions as offered by the applicant, by a vote of 6-0.  
 
PLANNING STAFF RECOMMENDATION: 
Planning staff recommends approval of rezoning #20CZ14 Hackney PUD with the conditions as proposed 
by the applicant. 
 
ANALYSIS STATEMENT OF THE REASONABLENESS OF THE PROPOSED REZONING: 
This Statement will address consistency with the Town’s comprehensive and other applicable plans, 
reasonableness, and effect on public interest: 
 

The 2045 Land Use Map designates the site as Medium Density Residential. The proposed PUD is 
consistent with that land use classification.  
 
Approval of the rezoning is reasonable and in the public interest because the site will act a transition 
between higher and lower residential densities. The proposed rezoning also provides for increased 
stream buffers, higher planting standards, and a contribution to affordable housing. 

 
The proposed rezoning is also reasonable and in the public interest because it will allow this property 
to develop in a way that is consistent with the surrounding areas and will build side path along the minor 
collector that will be constructed through the site to Olive Chapel Road.  

 
 
PLANNED UNIT DEVELOPMENT DISTRICT AND CONDITIONAL ZONING STANDARDS: 
Standards  
In return for greater flexibility in site design requirements, Planned Development (PD) Districts are 
expected to deliver exceptional quality community designs that preserve critical environmental resources; 
provide high quality community amenities; incorporate creative design in the layout of buildings, Resource 
Conservation Area and circulation; ensure compatibility with surrounding land uses and neighborhood 
character; provide high quality architecture; and provide greater efficiency in the layout and provision of 
roads, utilities, and other infrastructure. The Planned Development (PD) Districts shall not be used as a 
means of circumventing the Town’s adopted land development regulations for routine developments.  
 

- Page 853 -



STAFF REPORT 
Rezoning #20CZ14 Hackney PUD 

April 27, 2021 Town Council Meeting 
 

 

Page 8 of 11  Prepared by: Liz Loftin, Senior Planner 

1) Planned Unit Development (PUD-CZ) District  
In approving a Planned Development (PD) Zoning District designation for a PUD-CZ, the Town 
Council shall find the PUD-CZ district designation and PD Plan for PUD-CZ demonstrates compliance 
with the following standards:  

 
a) Development parameters  

(i)  The uses proposed to be developed in the PD Plan for PUD-CZ are those uses permitted 
in Sec. 4.2.2 Use Table.  

 
(ii)  The uses proposed in the PD Plan for PUD-CZ can be entirely residential, entirely non-

residential, or a mix of residential and non-residential uses, provided a minimum 
percentage of non-residential land area is included in certain mixed use areas as 
specified on the 2030 Land Use Map. The location of uses proposed by the PUD-CZ must 
be shown in the PD Plan with a maximum density for each type of residential use and a 
maximum square footage for each type of non-residential use.  

 
(iii)  The dimensional standards in Sec. 5.1.3 Table of Intensity and Dimensional Standards, 

Planned Development Districts may be varied in the PD Plan for PUD-CZ. The PUD-CZ 
shall demonstrate compliance with all other dimensional standards of the UDO, North 
Carolina Building Code, and North Carolina Fire Code.  

 
(iv)  The development proposed in the PD Plan for PUD-CZ encourages cluster and compact 

development to the greatest extent possible that is interrelated and linked by 
pedestrian ways, bikeways and other transportation systems. At a minimum, the PD 
Plan must show sidewalk improvements as required by the Apex Transportation Plan 
and the Town of Apex Standard Specifications and Standard Details, and greenway 
improvements as required by the Town of Apex Parks, Recreation, Greenways, and 
Open Space Plan and the Apex Transportation Plan. In addition, sidewalks shall be 
provided on both sides of all streets for single-family detached homes.  

 
v)  The design of development in the PD Plan for PUD-CZ results in land use patterns that 

promote and expand opportunities for walkability, connectivity, public transportation, 
and an efficient compact network of streets. Cul-de-sacs shall be avoided unless the 
design of the subdivision and the existing or proposed street system in the surrounding 
area indicate that a through street is not essential in the location of the proposed cul-
de-sac, or where sensitive environmental areas such as streams, floodplains, and 
wetlands would be substantially disturbed by making road connections.  

 
(vi)  The development proposed in the PD Plan for PUD-CZ is compatible with the character 

of surrounding land uses and maintains and enhances the value of surrounding 
properties.  

 
(vii)  The development proposed in the PD Plan for PUD-CZ has architectural and design 

standards that are exceptional and provide higher quality than routine developments. 
All residential uses proposed in a PD Plan for PUD-CZ shall provide architectural 
elevations representative of the residential structures to be built to ensure the 
Standards of this Section are met.  
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b)  Off-street parking and loading. The PD Plan for PUD-CZ shall demonstrate compliance with 
the standards of Sec. 8.3 Off-Street Parking and Loading, except that variations from these 
standards may be permitted if a comprehensive parking and loading plan for the PUD-CZ is 
submitted as part of the PD Plan that is determined to be suitable for the PUD-CZ, and 
generally consistent with the intent and purpose of the off-street parking and loading 
standards.  

 
c)  RCA. The PD Plan for PUD-CZ shall demonstrate compliance with Sec. 8.1.2 Resource 

Conservation Area, except that the percentage of RCA required under Sec. 8.1.2 may be 
reduced by the Town Council by no more than ten percent (10%) provided that the PD Plan 
for PUD-CZ includes one or more of the following: 
 
(i)  A non-residential component; or  
 
(ii)  An overall density of 7 residential units per acre or more; or 
 
(iii) Environmental measures including but not limited to the following: 

(a) The installation of a solar photovoltaic (PV) system on a certain number or 
percentage of single-family or townhouse lots or on a certain number or percentage 
of multifamily, mixed-use, or nonresidential buildings. All required solar installation 
shall be completed or under construction prior to 90% of the building permits being 
issued for the approved number of lots or buildings. For single-family or townhouse 
installations, the lots on which these homes are located shall be identified on the 
Master Subdivision Plat, which may be amended;  
 

(b) The installation of a geothermal system for a certain number or percentage of units 
within the development; or  

 
(c) Energy efficiency standards that exceed minimum Building Code requirements (i.e. 

SEER rating for HVAC). 
 
d)  Landscaping. The PD Plan for PUD-CZ shall demonstrate compliance with the standards of 

Sec. 8.2 Landscaping, Buffering and Screening, except that variations from these standards 
may be permitted where it is demonstrated that the proposed landscaping sufficiently buffers 
uses from each other, ensures compatibility with land uses on surrounding properties, creates 
attractive streetscapes and parking areas and is consistent with the character of the area. In 
no case shall a buffer be less than one half of the width required by Sec. 8.2 or 10 feet in 
width, whichever is greater.  

 
e) Signs. Signage in the PD Plan for PUD-CZ shall demonstrate compliance with Sec. 8.7 Signs, 

except that the standards can be varied if a master signage plan is submitted for review and 
approval concurrent with the PD plan and is determined by the Town Council to be suitable 
for the PUD-CZ and generally consistent with the intent and purpose of the sign standards of 
the UDO. The master signage plan shall have design standards that are exceptional and 
provide for higher quality signs than those in routine developments and shall comply with 
Sec. 8.7.2 Prohibited Signs. 

 

- Page 855 -



STAFF REPORT 
Rezoning #20CZ14 Hackney PUD 

April 27, 2021 Town Council Meeting 
 

 

Page 10 of 11  Prepared by: Liz Loftin, Senior Planner 

f)  Public facilities. The improvements standards and guarantees applicable to the public facilities 
that will serve the site shall comply with Article 7: Subdivision and Article 14: Parks, 
Recreation, Greenways, and Open Space.  

 
(i)  The PD Plan for PUD-CZ demonstrates a safe and adequate on-site transportation 

circulation system. The on-site transportation circulation system shall be integrated 
with the off-site transportation circulation system of the Town. The PD Plan for PUD-CZ 
shall be consistent with the Apex Transportation Plan and the Town of Apex Standard 
Specifications and Standard Details and show required right-of-way widths and road 
sections. A Traffic Impact Analysis (TIA) shall be required per Sec. 13.19.  

 
(ii)  The PD Plan for PUD-CZ demonstrates a safe and adequate on-site system of potable 

water and wastewater lines that can accommodate the proposed development, and are 
efficiently integrated into off-site potable water and wastewater public improvement 
plans. The PD Plan shall include a proposed water and wastewater plan.  

 
(iii)  Adequate off-site facilities for potable water supply, sewage disposal, solid waste 

disposal, electrical supply, fire protection and roads shall be planned and programmed 
for the development proposed in the PD Plan for PUD-CZ, and the development is 
conveniently located in relation to schools and police protection services.  

 
(iv)  The PD Plan shall demonstrate compliance with the parks and recreation requirements 

of Sec. Article 14: Parks, Recreation, Greenways, and Open Space and Sec. 7.3.1 
Privately-owned Play Lawns if there is a residential component in the PUD-CZ.  

 
g)  Natural resource and environmental protection. The PD Plan for PUD-CZ demonstrates 

compliance with the current regulatory standards of this Ordinance related to natural 
resource and environmental protection in Sec. 6.1 Watershed Protection Overlay District, Sec. 
6.2 Flood Damage Prevention Overlay District, and Sec. 8.1 Resource Conservation.  

 
h)  Storm water management. The PD Plan shall demonstrate that the post-development rate of 

on-site storm water discharge from the entire site shall not exceed pre-development levels in 
accordance with Sec. 6.1.7 of the UDO.  

 
i)  Phasing. The PD Plan for PUD-CZ shall include a phasing plan for the development. If 

development of the PUD-CZ is proposed to occur in more than one phase, then guarantees 
shall be provided that project improvements and amenities that are necessary and desirable 
for residents of the project, or that are of benefit to the Town, are constructed with the first 
phase of the project, or, if this is not possible, then as early in the project as is technically 
feasible.  

 
j)  Consistency with 2045 Land Use Map. The PD Plan for PUD-CZ demonstrates consistency with 

the goals and policies established in the Town’s 2030 Land Use.  
 
k)  Complies with the UDO. The PD Plan for PUD-CZ demonstrates compliance with all other 

relevant portions of the UDO.  
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Legislative Considerations  
The Town Council shall find the PUD-CZ designation demonstrates compliance with the following 
standards. Sec. 2.3.3.F: 
 
The applicant shall propose site-specific standards and conditions that take into account the following 
considerations, which are considerations that are relevant to the legislative determination of whether 
or not the proposed conditional zoning district rezoning request is in the public interest. These 
considerations do not exclude the legislative consideration of any other factor that is relevant to the 
public interest.  

 
1)  Consistency with 2030 Land Use Map. The proposed Conditional Zoning (CZ) District use’s 

appropriateness for its proposed location and consistency with the purposes, goals, objectives, 
and policies of the 2030 Land Use Map.  

 
2)  Compatibility. The proposed Conditional Zoning (CZ) District use’s appropriateness for its 

proposed location and compatibility with the character of surrounding land uses.  
 
3)  Zoning district supplemental standards. The proposed Conditional Zoning (CZ) District use’s 

compliance with Sec. 4.4 Supplemental Standards, if applicable.  
 
4)  Design minimizes adverse impact. The design of the proposed Conditional Zoning (CZ) District 

use’s minimization of adverse effects, including visual impact of the proposed use on adjacent 
lands; and avoidance of significant adverse impacts on surrounding lands regarding trash, traffic, 
service delivery, parking and loading, odors, noise, glare, and vibration and not create a nuisance.  

 
5)  Design minimizes environmental impact. The proposed Conditional Zoning District use’s 

minimization of environmental impacts and protection from significant deterioration of water 
and air resources, wildlife habitat, scenic resources, and other natural resources.  

 
6)  Impact on public facilities. The proposed Conditional Zoning (CZ) District use’s avoidance of 

having adverse impacts on public facilities and services, including roads, potable water and 
wastewater facilities, parks, schools, police, fire and EMS facilities.  

 
7)  Health, safety, and welfare. The proposed Conditional Zoning (CZ) District use’s effect on the 

health, safety, or welfare of the residents of the Town or its ETJ.  
 
8)  Detrimental to adjacent properties. Whether the proposed Conditional Zoning (CZ) District use is 

substantially detrimental to adjacent properties.  
  
9)  Not constitute nuisance or hazard. Whether the proposed Conditional Zoning (CZ) District use 

constitutes a nuisance or hazard due to traffic impact or noise, or because of the number of 
persons who will be using the Conditional Zoning (CZ) District use.  

 
10)  Other relevant standards of this Ordinance. Whether the proposed Conditional Zoning (CZ) 

District use complies with all standards imposed on it by all other applicable provisions of this 
Ordinance for use, layout, and general development characteristics. 
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PUBLIC WORKS & TRANSPORTATION - TRAFFIC 

 

TOWN OF APEX  
The Peak of Good Living 

PO Box 250 Apex, NC 27502  |  (919) 249-3400  |  www.apexnc.org 

 

 

January 25, 2021 
 
 
Baohong Wan, Phd, P.E. 
VHB Engineering NC 
Venture I 
940 Main Campus Drive, Suite 500 
Raleigh, NC 27606 
919-829-0328 
 
 
Subject: Staff summary and comments for the Hackney Tract Subdivision TIA, 

12/22/2020 
 
 
Dr. Wan: 
 
Please review the following summary of my comments and recommendations.  You may 
schedule a meeting with me and your client to discuss at your convenience. 
 
 
Study Area 
 
The TIA studied access to the proposed subdivision development at the following intersection:   
 

 Access #1/Hasse Avenue Extension and Olive Chapel Road 
 

The following four intersections were also studied in the TIA: 
   

 Olive Chapel Road and Richardson Road 

 Olive Chapel Road and Apex Barbecue Road  

 Richardson Road and Hasse Avenue/Little Gem Lane  

 US Highway 64 East at Richardson Road 

 US Highway 64 West at U-turn east of Richardson Road  
 
Trip Generation 
 
The proposed development is expected to consist of up to 100 single-family homes and 133 
multi-family homes. It’s projected to generate approximately 33 new trips entering and 106 new 
trips exiting the site during the weekday A.M. peak hour and 112 new trips entering and 66 new 
trips exiting the site during the weekday P.M. peak hour. The development is projected to add 
an additional 2,005 daily trips onto the adjacent roadway network.  
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Background traffic 
 
Background traffic consists of 3% annual background traffic growth compounded to build out 
year 2024, and the following approved developments: 
 

 Saddlebrook - 25% traffic  (75% build out) 

 Buckhorn Preserve – 50% traffic (50% build out) 

 Stillwater -15% traffic (85% build out) 

 Westford – 20% traffic (80% build out) 

 Smith Farm Residential– 25% traffic (75% build out) 

 Linden – 85% traffic (15% build out) 

 Sweetwater residential - 20% traffic  (80% build out) 

 Sweetwater commercial 
 

 
Trip Distribution and Assignment 
 
The trip distributions to and from the development site are as follows: 
 

 50% to/from the east via US Highway 64  

 10% to/from the west via US Highway 64 

 25% to/from the east via Olive Chapel Road  

 5% to/from the west via Olive Chapel Road 

 8% to/from the south via Richardson Road 

 2% to/from the south via Apex Barbecue Road 

 

Traffic Capacity Analysis and Recommendations 

Level of Service (LOS) is a grade of A through F assigned to an intersection, approach, or 

movement to describe how well or how poorly it operates.  LOS A through D is considered 

acceptable for peak hour operation.  LOS E or F describes potentially unacceptable operation 

and developers may be required to mitigate their anticipated traffic impact to improve LOS 

based on the Apex Unified Development Ordinance (UDO). 

Tables 1 through 8 describe the levels of service (LOS) for the scenarios analyzed in the TIA.  

“NA” is shown when the scenario does not apply.  The scenarios are as follows: 

 Existing 2020 - Existing year 2020 traffic. 

 No Build 2024 – Projected year (2024) with background growth, approved development 

traffic from others, and committed transportation improvements by others where 

applicable. 

 Build 2024 – Projected year (2024) with background traffic, background improvements, 

and site build-out including recommended improvements where applicable. 
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Access #1/Hasse Avenue Extension and Olive Chapel Road (Unsignalized) 

Table 1. A.M. / P.M. Unsignalized Peak Hour Levels of Service 

Access #1/Hasse Avenue Extension and Olive Chapel Road 

 Build 2024 

Overall NA 

Eastbound (Olive Chapel Road) A / A2 

Westbound (Olive Chapel Road) NA 

Southbound (Access #1/Hasse 
Avenue Extension) 

C / D1 

1. Level of service for stop-controlled minor street approaches. 

2. Level of service for left turn movements on free-flowing approaches. 

TIA recommendations: 

 The TIA recommends construction of Future Access #1/Hasse Avenue to consist of one 

inbound lane and one outbound lane. The TIA also recommends construction of a 

dedicated left-turn lane on eastbound Olive Chapel Road with 100 feet of storage length 

and appropriate taper, and a dedicated right-turn lane on westbound Olive Chapel Road 

with 100 feet of storage length and appropriate taper. 

Apex staff recommendations: 

 Apex staff concur with the recommendations. The stop-controlled southbound approach 

is projected to operate at LOS D or better with delays of 16 and 25 seconds per vehicle 

in the AM and PM peak hours.  The turn lanes proposed on Olive Chapel Road are 

projected to provide enough capacity to store queues into the development during both 

peak hours.   
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Olive Chapel Road and Richardson Road 

Table 2. A.M. / P.M. Peak Hour Levels of Service 

Olive Chapel Road and Richardson Road 

 Unsignalized Signalized 

 
Existing 

2020 

No Build 
2024 

Build 2024 

Overall NA A / A A / A 

Eastbound (Olive Chapel Road) B / B2 A / B A / B 

Westbound (Olive Chapel Road) B / B2 B / B B / B 

Northbound (Richardson Road) B / B1 B / B B / B 

Southbound (Richardson Road) B / C1 A / B A / B 

1. Level of service for stop-controlled minor street approaches. 

2. Level of service for left turn movements on free-flowing approaches. 

TIA recommendations: 

 The TIA recommends no improvements at this intersection. 

Apex staff recommendations: 

 Apex staff concur with the recommendations in the TIA.  When signalized, this 

intersection is projected to operate at LOS A in both peak hours in the Build 2024 

scenario.  A traffic signal has been approved by NCDOT at this intersection, and is 

committed by adjacent development for installation prior to the build out of this 

development.   
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Olive Chapel Road and Apex Barbecue Road (Unsignalized) 

Table 3. A.M. / P.M. Unsignalized Peak Hour Levels of Service 

Olive Chapel Road and Apex Barbecue Road 

 
Existing 

2020 

No Build 
2024 

Build 2024 

Overall NA NA NA 

Eastbound (Olive Chapel Road) NA NA NA 

Westbound (Olive Chapel Road) A / A2 A / B2 A / B2 

Northbound (Apex Barbecue 
Road) 

B / C1 C / F1 C / F1 

1. Level of service for stop-controlled minor street approaches. 

2. Level of service for left turn movements on free-flowing approaches. 

TIA recommendations: 

 The TIA recommends no improvements at this intersection. 

Apex staff recommendations: 

 Apex staff concur with the recommendations in the TIA.  The stop-controlled northbound 

approach is projected to operate at LOS F in the PM peak hour with delays of 135 

seconds per vehicle and 95th percentile queues of 250 feet. However the development is 

not anticipated to add more than 3% to the overall intersection traffic volume, therefore 

no improvements are recommended per the UDO.  This intersection is identified for 

future realignment in the Town’s Transportation Plan, but no funded project is identified 

at this time and both roadways are state-maintained.   

 

Richardson Road and Hasse Avenue/Little Gem Lane (Unsignalized) 

Table 4. A.M. / P.M. Unsignalized Peak Hour Levels of Service 

Richardson Road and Hasse Avenue/Little Gem Lane 

 
Existing 

2020 

No Build 
2024 

Build 2024 

Overall NA NA NA 

Eastbound (Little Gem Lane) A / B1 C / C1 C / D1 

Westbound (Hasse Avenue) A / A1 C / C1 C / C1 

Northbound (Richardson Road) A / A2 A / A2 A / A2 

Southbound (Richardson Road) A / A2 A / A2 A / B2 

1. Level of service for stop-controlled minor street approaches. 

2. Level of service for left turn movements on free-flowing approaches. 
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TIA recommendations: 

 The TIA recommends no improvements at this intersection. 

Apex staff recommendations: 

 Apex staff concur with the recommendations in the TIA.  The minor street approaches 

are projected to operate at LOS D or better during both peak hours of operation, with 

95th percentile queues not exceeding 50 feet on any approach. 

 

US Highway 64 East at Richardson Road 

Table 5. A.M. / P.M. Peak Hour Levels of Service 

US Highway 64 East at Richardson Road 

 Unsignalized Signalized 

 
Existing 

2020 

No Build 
2024 

Build 2024 

Overall NA C / D C / D 

Eastbound (US Hwy 64) NA C / D C / E 

Westbound Left (US Hwy 64) F / F2 B / B A / B 

Northbound Right (Richardson 
Road) 

C / C1 C / D C / D 

1. Level of service for stop-controlled minor street approaches. 

2. Level of service for left turn movements on free-flowing approaches. 

TIA recommendations: 

 The TIA recommends no improvements at this intersection. 

Apex staff recommendations: 

 Apex staff concur with the recommendations in the TIA.  When signalized with dual 

westbound left and dual northbound right turn lanes, this intersection is projected to 

operate at LOS C and D in the AM and PM peak hours of operation with average 

intersection delays of 22 seconds and 44.5 seconds per vehicle.  The eastbound 

approach is projected to operate at LOS E in the PM peak hour. However, the 

development is not anticipated to add more than 4% to the overall intersection traffic 

volume, therefore no improvements are recommended per the UDO. A traffic signal has 

been approved by NCDOT at this intersection, and is committed by adjacent 

development along with the additional turn lanes for installation prior to the build out of 

this development. 
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US Highway 64 West at U-turn east of Richardson Road 

Table 6. A.M. / P.M. Peak Hour Levels of Service 

US Highway 64 West at U-turn east of Richardson Road 

 Unsignalized Signalized 

 
Existing 

2020 

No Build 
2024 

Build 2024 

Overall NA B / C B / C 

Eastbound U-turn (US Hwy 64) B / C2 C / E C / E 

Westbound (US Hwy 64) NA A / C B / C 

1. Level of service for stop-controlled minor street approaches. 

2. Level of service for left turn or U-turn movements on free-flowing approaches. 

TIA recommendations: 

 The TIA recommends no improvements at this intersection. 

Apex staff recommendations: 

 Apex staff concur with the recommendations in the TIA.  When signalized with dual 

eastbound U-turn lanes, this intersection is projected to operate at overall LOS C or 

better in both peak hours in the Build 2024 scenario.  A traffic signal has been approved 

by NCDOT at this intersection, and is committed by adjacent development along with the 

additional U-turn lane for installation prior to the build out of this development.  

 

Please coordinate with the NCDOT District Engineer’s Office concerning recommended 

improvements.  Town staff will be available for meetings with NCDOT staff to discuss 

improvements on state maintained roadways as needed.  All recommendations are subject to 

review by Town Council prior to approval. 

 

Sincerely, 

 
Serge Grebenschikov 
Traffic Engineer 
919-372-7448 

 
 

- Page 864 -



- Page 865 -



PLANNED UNIT DEVELOPMENT-CONDITIONAL ZONING DISTRICT PETITION 
2045 LAND USE MAP AMENDMENT PROCESS INFORMATION 
 
 

 

  Last Updated: April 27, 2020 

PRE-APPLICATION MEETING: A pre-application meeting 
with members of the Technical Review Committee is 
required to be scheduled prior to the submittal of a PD 
Plan for PUD-CZ. Pre-application meetings are typically 
scheduled on the 1st, 2nd and 5th Thursdays of the month.  
 
To schedule a meeting, applicants must e-mail a pdf map, 
drawing, model, site or sketch plan to Planner Lauren 
Staudenmaier (lauren.staudenmaier@apexnc.org) no 

later than five (5) working days prior to the desired meeting day. 

PURPOSE OF A PUD-CZ (UDO Section 3.3.3(C)):  The purpose of the PUD-CZ is to permit variations in order to allow flexibility 
for landowners to creatively plan for a site specific, higher quality overall development of their land in a way that is not 
possible through the strict application of the minimum standards of this Ordinance. This is done through the application of 
performance standards that: integrate and mix uses where a mix of uses is proposed, possess interconnectivity, reflect the 
small-town character of Apex, expand opportunities for public transportation, preserve of natural features, integrate 
resource conservation area into plan for development, and that public facilities are available.  

NEIGHBORHOOD MEETING: Neighborhood meetings are required per UDO Section 2.2.7 prior to application submission. 
The applicant is required to notify property owners and any neighborhood association that represents citizens within that 
area within 300 feet of the subject property via first class mail a minimum of 10 days in advance of the neighborhood 
meeting. The applicant shall use their own return address on the envelopes as the meeting is a private meeting between the 
developer and the neighbors. The applicant shall submit the “Certified List of Property Owners” and “Neighborhood Meeting 
Packet” forms included in this application packet with their initial submittal. The Neighborhood Meeting Packet is located at 
the very end of this document. 

ANNEXATION REQUIREMENTS: If a property or portion thereof subject to the PUD is outside the corporate limits and ETJ, 
an annexation petition is REQUIRED to be submitted on the same day as this application.  

Electronic Submittal Requirements (submit in IDT):   Click here to access IDT Plans Website 

 PUD-CZ Application 

 PD Plan Text (pdf & Word versions) 

 Colored Rendering of Building Elevations  – 11”x17” 

 Transportation Impact Analysis  

Site Plan Set 

 24" x 36" size 

 Scale not less than: 1” = 50’ horizontal, 1” = 5’ vertical 

 Saved as pdf – no scanned plans 

Hard Copy Submittal Requirements:   Submit to Planning Department 
 PUD-CZ Petition Application  

 Petition Fee   

 One (1) hardcopy PD Plan Text 

 Three (3) bound Site Plan Sets – 24” x 36” size 

 Colored Rendering of Building Elevations 

 Legal Description (metes and bounds) 

 Certified List of Property Owners within 300 feet of subject 
property  

 Development Name Approval Application  

 Town of Apex Utilities Offer & Agreement 

 Agent Authorization Form 

 WCPSS Residential Development Notice  

 Neighborhood Meeting Packet 

 If applicable: Annexation Petition, map, legal description 
and $200.00 fee 

 Two (2) bound copies of the Transportation Impact 
Analysis and 1 copy of the TIA & traffic analysis files 

on disk or FTP site at first submittal (if applicable) 

 One (1) set of envelopes addressed to Certified List of 
Property Owners within 300 feet of subject property and all 
the HOAs of those properties within 300’ of the subject 
property. Planning staff may require an additional set of 
envelopes based on the timing of the Planning Board and 
Town Council meetings. 

 Addresses must be from a current list obtained from the 
Wake County GIS Map Services. A buffer report service is 
offered for $1 per page. Please contact them at 919-856-
6360 or http://www.wakegov.com/tax/Pages/default.aspx  

 Affixed with first class stamps & the following return 
address:   

Town of Apex Planning Department 
P.O. Box 250 
Apex, NC  27502 

PD PLAN/PUD-CZ PETITION SUBMISSION:  Applications are 
due by 12:00 pm on the first business day of each month. 
See the PUD Plan Schedule on the website for more details. 
 
PD PLAN/PUD-CZ PETITION FEES:    
PUD-CZ Request: $1,500.00 + $10 an acre 
PD Plan Amendment not requiring full TRC Review: $500.00 
2045 Land Use Map Amendment: $700.00 

Page 1 of 16 Planned Unit Development - Conditional Zoning Application
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PETITION PROCESS INFORMATION 

Last Updated: January 10, 2020 

NEIGHBORHOOD MEETING:  Neighborhood meetings are required per UDO Section 2.2.7 prior to application submission. The 
applicant is required to notify property owners and any neighborhood association that represents citizens within that area 
within 300 feet of the subject property via first class mail a minimum of 10 days in advance of the neighborhood meeting. 
The applicant shall use their own return address on the envelopes as the meeting is a private meeting between the developer 
and the neighbors. The applicant shall submit the “Certified List of Property Owners” and “Neighborhood Meeting Packet” 
forms included in this application packet with their initial submittal. The Neighborhood Meeting Packet is located at the very 
end of this document. 

REVIEW FOR SUFFICIENCY:  Incomplete plans will be returned to the applicant and sufficiently complete applications are 
forwarded to the planning staff for review.   

REVIEW BY STAFF:  Planning staff reviews the application to determine compliance with the Unified Development Ordinance 
(UDO).  If the application is determined not to be compliant with the UDO, comments will be sent to the applicant.  The 
applicant must address all staff comments before any public hearings are scheduled.     

PUBLIC HEARING NOTIFICATION:  Notification of the public hearing will take place by three different methods.  A written notice 
will be sent to nearby property owners not more than 25 days nor less than 14 days prior to the public hearings, as required 
by the UDO. The Planning Department will prepare these written notifications for all property owners of the land subject to 
the application and all property owners within 300 feet of the land subject to the application.    A notice will be published 
on the Town of Apex website (www.apexnc.org) no less than 10 days, but not more than 25 days, prior to the public hearings, 
and a notice will be posted at the land subject to the application at least 14 days prior to the public hearings.   

1ST PUBLIC HEARING/PLANNING BOARD MEETING:  The Planning Board will consider the application, relevant support materials, 
the Staff Report and public testimony given at the public hearing.  After the public hearing the Planning Board will make a 
recommendation to the Town Council.  The Planning Board may recommend approval, approval with conditions or 
disapproval.  The application is then forwarded to the Town Council.  The Planning Board meets at 4:30 p.m. in the Town 
Hall Council Chambers on the date indicated on the Rezoning Schedule. 

2ND PUBLIC HEARING/TOWN COUNCIL MEETING:  The Town Council will consider the application, relevant support materials, the 
Staff Report, the Planning Board recommendation and public testimony given at the public hearing.  After the public hearing 
the Town Council will vote to approve, approve with conditions or disapprove the rezoning.  The Town Council meets at 6:00 
p.m. in the Town Council Chambers on the date indicated on the Rezoning Schedule.
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- Page 867 -

http://www.apexnc.org/


PLANNED UNIT DEVELOPMENT APPLICATION 

This document is a public record under the North Carolina Public Records Act and may be published on the Town’s website or disclosed to 
third parties. 

Application #: Submittal Date: 

Fee Paid $ Check # 

Last Updated: January 10, 2020 

PETITION TO AMEND THE OFFICIAL ZONING DISTRICT MAP 

Project Name: 

Address(es): 

PIN(s) 

Acreage: 

Current Zoning: Proposed Zoning: 

Current 2045 LUM Designation: 

Requested 2045 LUM Designation: 

See next page for LUM amendment 

If any portion of the project is shown as mixed use (3 or more stripes on the 2045 Land Use Map) provide the following: 

Area classified as mixed use: Acreage: 

Area proposed as non-residential development: Acreage: 

Percent of mixed use area proposed as non-residential: Percent: 

Applicant Information 

Name: 

Address: 

City: State: Zip: 

Phone: E-mail:

Owner Information 

Name: 

Address: 

City: State: Zip: 

Phone: E-mail:

Agent Information 

Name: 

Address: 

City: State: Zip: 

Phone: E-mail:

Other contacts: 
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11-2-21#20CZ14 
2,300 credit card

Hackney Tracts

2600 Olive Chapel Road, 2500 Olive Chapel Road, & 0 Olive Chapel Road

0721492629, 0722406699, & 0722411102

73.64 ac.

RR & R-80W PUD-CZ

Med. Density Residential

Med. Density Residential

0 ac.

0 ac.

0%

WithersRavenel

137 S. Wilmington Street, Suite 200

Raleigh NC 27601

919.469.3340 bvega@withersravenel.com

Brendie Vega, WithersRavenel

137 S. Wilmington Street, Suite 200

Raleigh NC 27601

919.469.3340 bvega@withersravenel.com

Glenda Toppe
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PLANNED UNIT DEVELOPMENT APPLICATION 

Application #: Submittal Date: 

Last Updated: January 10, 2020 

2045 LAND USE MAP AMENDMENT (if applicable) 

The applicant does hereby respectfully request the Town Council amend the 2045 Land Use Map. In support of this 
request, the following facts are shown: 

The area sought to be amended on the 2045 Land Use Map is located at: 

Current 2045 Land Use Classification: 

Proposed 2045 Land Use Classification: 

What conditions justify the passage of the amendment to the 2045 Land Use Map? Discuss the existing use 
classifications of the subject area in addition to the adjacent land use classifications. 
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Not applicable. No proposed change in classification.

Med. Density Residential

Med. Density Residential

Not applicable. No proposed change in classification.
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Legal description for Tract 1 Hackney Property 

Beginning at an Existing Iron Pipe located at the Southwest corner of Lot 1, “William E. Gerringer 

Subdivision”, Recorded at Map Book 1982, Page 24, Wake County Registry. Said Existing Iron Pipe having 

North Carolina Geodetic Coordinates (NAD 83, 2011) N: 719,823.90’, E: 2,025,316.49’ Said point is also 

located on the Northern Margin of Olive Chapel Road, Thence, following the Northern Margin of Olive 

Chapel Road; South 70°32'42" West, 65.39 feet to a point, said point being the True Point of Beginning. 

Thence, following the Northern Margin of Olive Chapel Road, South 70°31'17" West, 649.92 feet to a 

point, Thence, Leaving Said Road, North 34°12'20" West, 445.67 feet to a point; Thence, North 

00°58'41" West, 436.43 feet to a point; Thence, North 85°35'51" West, 339.02 feet to an Existing Iron 

Pipe; Thence, South 02°31'45" West, 382.15 feet to an Existing Iron Pipe; Thence, North 87°46'36" West, 

443.92 feet to an Existing Iron Pipe; Thence, North 01°42'56" East, 1,191.60 feet to an Existing Iron Pipe; 

Thence, North 01°42'19" East, 635.94 feet to a point located in the centerline of a creek, Said point 

being located South 01°42’19” West, 8.02 feet from an Existing Iron Pipe found on the North bank of the 

creek; Thence, along the centerline of the creek the following seventy-eight (78) calls: 

North 62°12'20" East, 26.95 feet to a point; Thence, North 85°25'51" East, 12.16 feet to a point; Thence, 

South 89°25'18" East, 9.95 feet to a point; Thence, North 72°42'15" East, 16.28 feet to a point; Thence, 

North 35°12'38" East, 17.29 feet to a point; Thence, North 04°12'00" East, 12.96 feet to a point; 

Thence, North 21°34'14" West, 18.72 feet to a point; Thence, North 09°03'47" West, 8.16 feet to a 

point, Thence, North 41°28'27" East, 26.53 feet to a point, Thence, South 84°15'14" East, 11.15 feet to a 

point, Thence, South 44°43'11" East, 19.83 feet to a point, Thence, South 71°15'05" East, 13.95 feet to a 

point, Thence, South 74°11'34" East, 15.85 feet to a point, Thence, South 74°44'51" East, 12.72 feet to a 

point, Thence, South 83°49'13" East, 3.99 feet to a point, Thence, North 64°08'10" East, 16.34 feet to a 

point, Thence, North 47°07'30" East, 15.60 feet to a point, Thence, South 78°20'55" East, 15.26 feet to a 

point, Thence, South 56°02'16" East, 5.33 feet to a point, Thence, South 19°19'09" East, 6.90 feet to a 

point, Thence, South 56°44'29" East, 12.49 feet to a point, Thence, South 83°31'01" East, 16.05 feet to a 

point, Thence, North 59°49'27" East, 15.58 feet to a point, Thence, North 16°43'28" East, 6.92 feet to a 

point, Thence, North 01°57'42" West, 8.52 feet to a point, Thence, North 19°34'33" West, 8.53 feet to a 

point, Thence, North 22°27'53" West, 25.52 feet to a point, Thence, North 08°13'00" West, 17.60 feet to 

a point, Thence, North 13°08'01" West, 25.39 feet to a point, Thence, North 19°34'33" West, 12.83 feet 

to a point, Thence, North 00°51'00" East, 8.68 feet to a point, Thence, North 37°09'53" East, 11.70 feet 

to a point, Thence, North 49°22'35" East, 26.46 feet to a point, Thence, North 62°21'20" East, 30.37 feet 

to a point, Thence, North 67°46'29" East, 19.95 feet to a point, Thence, North 02°19'02" West, 8.02 feet 

to a point, Thence, North 48°37'20" West, 9.79 feet to a point, Thence, North 51°28'51" West, 14.82 feet 

to a point, Thence, North 10°18'42" West, 10.15 feet to a point, Thence, North 29°53'30" East, 7.06 feet 

to a point, Thence, North 67°41'49" East, 9.59 feet to a point, Thence, South 56°14'07" East, 5.77 feet to 

a point, Thence, South 63°24'14" East, 9.29 feet to a point, Thence, South 76°41'34" East, 9.25 feet to a 

point, Thence, North 77°10'45" East, 14.30 feet to a point, Thence, North 49°00'07" East, 13.34 feet to a 

point, Thence, North 10°50'19" West, 12.26 feet to a point, Thence, North 64°58'17" West, 15.90 feet to 

a point, Thence, North 31°59'29" West, 7.02 feet to a point, Thence, North 01°03'18" West, 7.87 feet to 

a point, Thence, North 17°34'16" East, 24.60 feet to a point, Thence, North 26°59'18" East, 8.17 feet to a 

point, Thence, South 81°51'44" East, 16.60 feet to a point, Thence, South 33°48'00" East, 15.96 feet to a 

point, Thence, South 49°25'00" East, 16.68 feet to a point, Thence, North 78°59'30" East, 12.42 feet to a 

point, Thence, North 50°28'53" East, 20.42 feet to a point, Thence, North 70°44'43" East, 46.11 feet to a 

point, Thence, South 89°01'57" East, 16.84 feet to a point, Thence, South 73°56'31" East, 11.76 feet to a 

point, Thence, North 66°33'30" East, 13.41 feet to a point, Thence, North 10°20'58" East, 8.36 feet to a 

point, Thence, North 17°44'49" West, 19.09 feet to a point, Thence, North 07°53'24" East, 12.39 feet to 

a point, Thence, North 59°58'19" East, 13.53 feet to a point, Thence, South 42°16'28" East, 13.69 feet to 
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a point, Thence, South 04°17'52" West, 12.70 feet to a point, Thence, South 10°35'03" West, 9.31 feet to 

a point, Thence, South 32°25'41" East, 5.70 feet to a point, Thence, South 46°46'35" East, 17.73 feet to a 

point, Thence, South 60°06'25" East, 16.74 feet to a point, Thence, North 86°29'56" East, 19.64 feet to a 

point, Thence, North 81°25'49" East, 16.54 feet to a point, Thence, South 80°06'27" East, 29.38 feet to a 

point, Thence, South 84°39'29" East, 22.26 feet to a point, Thence, North 58°33'23" East, 13.24 feet to a 

point, Thence, North 74°43'49" East, 8.91 feet to a point, Thence, leaving the centerline of said creek, 

South 20°58'05" East, 22.05 feet to a point, Thence, South 20°45'12" East, 790.03 feet to an Existing Iron 

Pipe, Thence, South 56°33'25" East, 611.03 feet to an Existing Iron Pipe, Thence, South 78°41'14" West, 

615.50 feet to a point, Thence, South 11°18'46" East, 791.04 feet to a point, Thence, North 78°41'14" 

East, 566.96 feet to a point, Thence, South 09°38'52" East, 536.92 feet to a point, being the True Point 

of Beginning, and having an area of 51.280 Acres, more or less. 

 

 

Together with the following area located within the public right of way of Olive Chapel Road 

 

Beginning at an Existing Iron Pipe located at the Southwest corner of Lot 1, “William E. Gerringer 

Subdivision”, Recorded at Map Book 1982, Page 24, Wake County Registry. Said Existing Iron Pipe having 

North Carolina Geodetic Coordinates (NAD 83, 2011) N: 719,823.90’, E: 2,025,316.49’ Said point is also 

located on the Northern Margin of Olive Chapel Road, Thence, following the Northern Margin of Olive 

Chapel Road; South 70°32'42" West, 65.39 feet to a point, said point being the True Point of Beginning.  

Thence, South 70°29'55" West, 636.77 feet to a point; Thence, North 34°12'20" West, 31.27 feet to a 

point; Thence, North 70°31'17" East, 649.92 feet to a point; Thence, South 09°38'52" East, 30.43 feet to 

a point; being the True Point of Beginning, and having an area of 0.445 Acres (19,375 sf), more or less. 
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Legal description for Tract 2 Hackney Property 

Beginning at an Existing Iron Pipe located at the Southwest corner of Lot 1, “William E. Gerringer 

Subdivision”, Recorded at Map Book 1982, Page 24, Wake County Registry. Said Existing Iron Pipe having 

North Carolina Geodetic Coordinates (NAD 83, 2011) N: 719,823.90’, E: 2,025,316.49’ Said point is also 

located on the Northern Margin of Olive Chapel Road, Thence, following the Northern Margin of Olive 

Chapel Road; South 70°32'42" West, 65.39 feet to a point; Thence, South 70°31’17” West, 649.92 feet to 

a point, said point being the True Point of Beginning. 

Thence, following the Northern Margin of Olive Chapel Road, South 70°19'56" West, 682.58 feet to a 

New Iron Pipe, Thence, Leaving Said Right of Way, Thence, North 02°31'13" East, 5.41 feet to an Existing 

Iron Pipe; Thence, North 02°31'13" East, 674.17 feet to an Existing Iron Pipe; Thence, North 02°31'45" 

East, 382.15 feet to an Existing Iron Pipe; Thence, South 85°35'51" East, 339.02 feet to a point, Thence, 

South 00°58'41" East, 436.43 feet to a point; Thence, South 34°12'20" East, 445.67 feet to a point, being 

the True Point of Beginning, and having an area of 9.526 Acres, more or less. 

Together with the following area located within the public right of way of Olive Chapel Road 

Beginning at an Existing Iron Pipe located at the Southwest corner of Lot 1, “William E. Gerringer 

Subdivision”, Recorded at Map Book 1982, Page 24, Wake County Registry. Said Existing Iron Pipe having 

North Carolina Geodetic Coordinates (NAD 83, 2011) N: 719,823.90’, E: 2,025,316.49’ Said point is also 

located on the Northern Margin of Olive Chapel Road, Thence, following the Northern Margin of Olive 

Chapel Road; South 70°32'42" West, 65.39 feet to a point; Thence, South 70°31’17” West, 649.92 feet to 

a point, said point being the True Point of Beginning. 

Thence, South 34°12'20" East, 31.27 feet to a point; Thence, South 70°19'56" West, 702.77 feet to a 

point; Thence, North 02°31'13" East, 32.69 feet to a New Iron Pipe; Thence, North 70°19'56" East, 

682.58 feet to a point; being the True Point of Beginning, and having an area of 0.481 Acres (20,967 sf), 

more or less. 
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Legal description for Tract 3 Hackney Property 

Beginning at an Existing Iron Pipe located at the Southwest corner of Lot 1, “William E. Gerringer 

Subdivision”, Recorded at Map Book 1982, Page 24, Wake County Registry. Said Existing Iron Pipe having 

North Carolina Geodetic Coordinates (NAD 83, 2011) N: 719,823.90’, E: 2,025,316.49’ Said point is also 

located on the Northern Margin of Olive Chapel Road, Thence, following the Northern Margin of Olive 

Chapel Road; South 70°32'42" West, 65.39 feet to a point; Thence, Leaving said Right of Way, North 

09°38'52" West, 536.92 feet to a point; Thence, South 78°41'14" West, 566.96 feet to a point; Thence, 

North 11°18'46" West, 791.04 feet to a point; Thence, North 78°41'14" East, 615.50 feet to an Existing 

Iron Pipe; Thence, South 11°18'46" East, 500.58 feet to an Existing Iron Pipe; Thence, South 11°21'53" 

East, 392.29 feet to an Existing Iron Pipe; Thence, South 11°20'41" East, 425.59 feet to an Existing Iron 

Pipe, being the Point of Beginning, and having an area of 11.871 Acres, more or less. 

Together with the following area located within the public right of way of Olive Chapel Road 

Beginning at an Existing Iron Pipe located at the Southwest corner of Lot 1, “William E. Gerringer 

Subdivision”, Recorded at Map Book 1982, Page 24, Wake County Registry. Said Existing Iron Pipe having 

North Carolina Geodetic Coordinates (NAD 83, 2011) N: 719,823.90’, E: 2,025,316.49’ Said point is also 

located on the Northern Margin of Olive Chapel Road; Thence, South 11°20'41" East, 30.29 feet to a 

point; Thence, South 70°32'42" West, 66.30 feet to a point; Thence, North 09°38'52" West, 30.43 feet to 

a point; Thence, North 70°32'42" East, 65.39 feet to an Existing Iron Pipe, being the Point of Beginning, 

and having an area of 0.045 acres (1,975 sf), more or less. 
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TOWN OF APEX UTILITIES OFFER AND AGREEMENT 

Application #: Submittal Date: 

Last Updated: June 13, 2016 

Town of Apex 

73 Hunter Street 

P.O. Box 250 Apex, NC 27502 

919-249-3400

WAKE COUNTY, NORTH CAROLINA CUSTOMER SELECTION AGREEMENT 

 

(the “Premises”) 

The Town of Apex offers to provide you with electric utilities on the terms described in this Offer & Agreement.  If 

you accept the Town’s offer, please fill in the blanks on this form and sign and we will have an Agreement once signed by 

the Town. 

______________________________, the undersigned customer (“Customer”) hereby irrevocably chooses and selects the 

Town of Apex (the “Town”) as the permanent electric supplier for the Premises.  Permanent service to the Premises will be 

preceded by temporary service if needed. 

The sale, delivery, and use of electric power by Customer at the Premises shall be subject to, and in accordance 

with, all the terms and conditions of the Town’s service regulations, policies, procedures and the Code of Ordinances of the 

Town.  

Customer understands that the Town, based upon this Agreement, will take action and expend funds to provide 

the requested service.  By signing this Agreement the undersigned signifies that he or she has the authority to select the 

electric service provider, for both permanent and temporary power, for the Premises identified above.  

Any additional terms and conditions to this Agreement are attached as Appendix 1.  If no appendix is attached this 

Agreement constitutes the entire agreement of the parties. 

Acceptance of this Agreement by the Town constitutes a binding contract to purchase and sell electric power. 

Please note that under North Carolina General Statute §160A-332, you may be entitled to choose another electric 

supplier for the Premises.  

Upon acceptance of this Agreement, the Town of Apex Electric Utilities Division will be pleased to provide electric 

service to the Premises and looks forward to working with you and the owner(s). 

 ACCEPTED: 

CUSTOMER: TOWN OF APEX 

 
BY: BY: 

Authorized Agent Authorized Agent 

DATE: DATE: 

Page 8 of 16 Planned Unit Development - Conditional Zoning Application

Wake County PINs: 0721492629,  0722411102, 0722406699

0, 2500, 2600 Olive Chapel Road

Hackney, Judy et al

Hackney, Judy, et. al

Brendie Vega

11/2/2020
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DEVELOPMENT NAME APPROVAL APPLICATION 

Application #: Submittal Date: 

Last Updated: June 13, 2016 

Fee for Initial Submittal:  No Charge  Fee for Name Change after Approval:  $500*  

Purpose 

To provide a consistent and clearly stated procedure for the naming of subdivisions and/or developments and 

entrance roadways (in conjunction with Town of Apex Address Policy) so as to allow developers to define and 

associate the theme or aesthetics of their project(s) while maintaining the Town’s commitment to preserving 

the quality of life and safety for all residents of Apex proper and extraterritorial jurisdiction. 

Guidelines 

 The subdivision/development name shall not duplicate, resemble, or present confusion with an existing
subdivision/development within Apex corporate limits or extraterritorial jurisdiction except for the
extension of an existing subdivision/development of similar or same name that shares a continuous
roadway.

 The subdivision/development name shall not resemble an existing street name within Apex corporate
limits or extraterritorial jurisdiction unless the roadway is a part of the subdivision/development or
provides access to the main entrance.

 The entrance roadway of a proposed subdivision/development shall contain the name of the
subdivision/development where this name does not conflict with the Town of Apex Road Name
Approval Application and Town of Apex Address Policy guidelines.

 The name “Apex” shall be excluded from any new subdivision/development name.

 Descriptive words that are commonly used by existing developments will be scrutinized more seriously
in order to limit confusion and encourage distinctiveness. A list of commonly used descriptive words in
Apex’s jurisdiction is found below.

 The proposed subdivision/development name must be requested, reviewed and approved during
preliminary review by the Town.

 A $500.00 fee will be assessed to the developer if a subdivision/development name change is requested
after official submittal of the project to the Town.*

*The imposed fee offsets the cost of administrative changes required to alleviate any confusion for the

applicant, Planning staff, other Town departments, decision-making bodies, concerned utility companies and

other interested parties. There is no charge for the initial name submittal.

Existing Development Titles, Recurring 

Residential Non-Residential 

10 or more Creek, Farm(s), Village(s), Center/Centre 

6 to 9 Crossing(s), Park, Ridge, Wood(s) Commons, Park 

3 to 5 Acres, Estates, Glen(s), Green•, Hills Crossing(s), Plaza, Station, Village(s) 
•excludes names with Green Level

Page 6 of 16 Planned Unit Development - Conditional Zoning Application
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# OWNER PIN
1 GARWOOD, MARGARET GARWOOD, JOHN J 721396377
2 CENIS, NATHAN T CENIS, EMILY ANNE 721396585
3 HURLEY, SONIA R HURLEY, ROBERT 721397152
4 HORNEY, DIANNA HORNEY, JOEY MICHAEL 721397339
5 SMITH FARM OF APEX HOMEOWNERS ASSOCIATION, INC.  721397362
6 RILEY, JAMES EDWARD JR DODSON, JILLIAN SMITH 721397491
7 KOSHY, SIBY VARKEY KOSHY, THARU SARA 721397536
8 ZHOU, QUAN LIU, SHUZHANG 721397599
9 LABRU, VINEET UCHIL, SHRUTI KARUNAKAR 721398442

10 KONAKATI, VIKRAM BHIMAVARAPU, PRATHYUSHA 721399015
11 SAMPATH, PRABHU PRABHU, DEEPA 721399121
12 MATTHEWS, JOHN HENRY III  721399127
13 ARCADIA RIDGE HOMEOWNERS ASSOCIATION, INC.  721399233
14 LACOSTE, FABRICE SANROMAN, STEPHANIE 721399404
15 DE SOUSA, ALDO SILVIO CARNEIRO  721399466
16 LEDESMA, FELIPE ATENCIO, IBELISE MARIA 721399630
17 MARKS, REBECCA R MARKS, JONATHAN A 721399646
18 RUBIN, BEVERLY L  721482119
19 AUSTVOLD, SHAWN AUSTVOLD, JENNIFER 721491084
20 RILEY'S POND HOMEOWNERS ASSOCIATION INC  721491103
21 CAVERO, CLAUDIA MARIANA BENAVIDES  721491270
22 RILEY'S POND HOMEOWNERS ASSOCIATION INC  721491342
23 LEWIS, ANGEL SPENCE LEWIS, COURTNEY DEVON 721492100
24 RILEY'S POND HOMEOWNERS ASSOCIATION INC  721492366
25 WEBB, XAVIER JOHAN  721492372
26 JOYCE, JOHN D JOYCE, ROSEMARY 721493109
27 ALJADER, MAYSAM ALJADER, LORI 721493206
28 LEARY, BRAD LEARY, BRENDA 721494283
29 BAKER, SCOTT J BAKER, MARLO L H 721495137
30 SMITH FARM OF APEX HOMEOWNERS ASSOCIATION, INC.  721396648
31 RAJAN, SUNIL KUMAR OLIPARAMBIL PREMRAJ, RITHU 721396847
32 GANJI, BHAGYA LATHA RAMPA, IMMANUEL 721396870
33 GARABEDIAN, MATTHEW KANG, EY JUNG 721396975
34 BALAPURE, LAXMIKANT MALVI, VISHAKHA 721397746
35 ESBJORN, ROBERT ESBJORN, AUDREY 721397948
36 CHEN, DANDAN WANG, YANG 721398717
37 MCCALL, NATHAN RF GIULIANI, TRACY J 721398917
38 SIDDIQUI, ALI SIDDIQUI, TARANNUM 721399742
39 PANDEY, ROSHAN RAJ  721399757
40 WILSON, BENJAMIN THOMAS THOMAS, JULIE ELIZABETH 721399853
41 PANDEY, NAMIT JOSHI, TARA 721399859
42 BRUMFIELD, RYAN MATTHEW BRUMFIELD, AMANDA PLOCH 721399954
43 MOCK, CHRISTOPHER RICHARD MOCK, ELENA BARRIO 721399969
44 BOLJESIC, JONATHON ELLIS BOLJESIC, VINCA PURI 721494337
45 MARTIN, JOANNE H  721494350

Certified List of Neighboring Property Owners
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46 RILEY'S POND HOMEOWNERS ASSOCIATION INC  721494411
47 DONALDSON, MARK R DONALDSON, HEATHER M 721495361
48 GOTUR, RAGHAVENDER THAMMISETTY, RADHIKA 721495379
49 KENT, THOMAS L. KENT, LEIGH R. 721496224
50 CHOI, KENNY JUNG, JIN 721496464
51 SINGH, SUNIL SINGH, PANCHALI 721497298
52 LEDESMA, ROBERTO LEDESMA, CARMEN 721497385
53 RILEY'S POND HOMEOWNERS ASSOCIATION INC  721497414
54 KUMAR VARMA, CHITRA DILEEP ADUKKATH, BISHAK 721497452
55 KNAPP, GEARY W KNAPP, SUSAN 721499346
56 LENNAR CAROLINAS, LLC  722219077
57 LENNAR CAROLINAS, LLC  722229350
58 LENNAR CAROLINAS, LLC  722303175
59 SMITH FARM OF APEX HOMEOWNERS ASSC INC  722303478
60 BAITER, STEVE MICHAEL BAITER, REAGAN 722303663
61 JOSEPH, BIKKU B VALIYAVEETIL, SAJIN J 722303770
62 BROCK, SIMON PAUL BROCK, ELISA SAYURI JISAK 722303779
63 NICOLAU, DANIEL NICOLAU, MARIA SIMONA 722303837
64 SANDBERG, GEOFFREY ERIK SANDBERG, RACHEL ANN 722304905
65 PITMAN, WESLEY SZYDLOWSKI, JESSICA 722305447
66 DYK, SHAUN M BIGELOW DYK, MELINDA M 722305656
67 SMITH FARM OF APEX HOMEOWNERS ASSOCIATION, INC.  722309093
68 PIKULIK, KENNETH CHARLES GUARD‐PIKULIK, MEGAN THAYER 722313076
69 KLEIN, CAROLINE KLEIN, STEVEN 722327144
70 FEDERICO, MICHELLE EDERY, ARIEL 722327201
71 SWEETWATER PROPERTY OWNERS ASSOCIATION, INC  722327341
72 RUTIGLIANO, JOHN P RUTIGLIANO, KAREN E 722327354
73 PAYNE, DEAN ALAN PAYNE, LISA O'HARA 722327358
74 CLEARY, MICHAEL CLEARY, MAUREEN 722327452
75 FERGUSON, MICHAEL R FERGUSON, JESSICA J 722327455
76 FAIRHURST, JOSHUA FAIRHURST, AMANDA L 722327459
77 DUFFMAN, MARY WEBB  722329579
78 BENNETT, JESSICA SOPHIA BENNETT, RYAN CLARK 722416567
79 SMITH, SCOTT ROBERT SMITH, KIMBERLY DAWN 722416644
80 CRESCENT APEX LLC  722416751
81 CRESCENT APEX LLC  722416778
82 CRESCENT APEX LLC  722416847
83 VLADIMIROVA, ANNA V HOBBS, MERLIN E 722417467
84 DUDDUKURI, VENKATA SANDEEP KUMAR ALLU, SOWMYA 722417511
85 CRESCENT APEX LLC  722418579
86 CRESCENT APEX LLC  722418624
87 CRESCENT APEX LLC  722419526
88 CRESCENT APEX LLC  722419572
89 CRESCENT APEX LLC  722419696
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90
LAHRMAN, GREGORY E TRUSTEE GREGORY E. LAHRMAN REVOCABLE LIVING 
TRUST 722420650

91 SWEETWATER PROPERTY OWNERS ASSOCIATION, INC  722421400
92 FUNNA, KUCHI FUNNA, KUCHI M 722421612
93 CRESCENT APEX LLC  722424038
94 CRESCENT APEX LLC  722429361
95 PILLA, ANTHONY MICHAEL PILLA, ANGELA 722510428
96 ASPNES, DAVID E BALL, CYNTHIA J 721487120
97 GOODWIN, EDWIN A  721492629
98 FOSTER FARM LLC  721585231
99 MICHALSKI, TIMOTHY MICHALSKI, RHIANNON 721590573

100 FOSTER FARM LLC  721592562
101 FOSTER, FRANK A COPELAND, REBECCA 721595134
102 HACKNEY, CHARLES LEON HACKNEY, JUDY G 722406699
103 HACKNEY, JUDY G  722411102
104 CRESCENT APEX LLC  722418369
105 PALANIAPPAN, RAMANATHAN VIJAYAKUMAR, HARIPRABHA 722418413
106 CRESCENT APEX LLC  722419315
107 MULLEN, RICHARD ANDREW MULLEN, ELIZABETH CATHERINE 722419361
108 PERKINS, ELIZABETH E  722503152
109 BASS, MICHAEL E BASS, SHERRIE L 722503445
110 BASS, MICHAEL E  722505167
111 DUGGAN, KIM‐MARIE DUGGAN, DOMINICK 722510237
112 CRESCENT APEX LLC  722510474
113 MONGONE, MERRIDITH MONGONE, FRANK 722511203
114 CRESCENT APEX LLC  722511431
115 CRESCENT APEX LLC  722512006
116 TRUSTEES OF THE PINOT PARTNERS REVOCABLE LIVING TR  722512179
117 OGNIBENE, DOMINICK OGNIBENE, MARIE ELENA 722512201
118 CRESCENT APEX LLC  722513145
119 CRESCENT APEX LLC  722513341
120 CRESCENT APEX LLC  722514101
121 CRESCENT APEX LLC  722528250

- Page 883 -



DEVELOPMENT NAME APPROVAL APPLICATION 

Application #: Submittal Date: 

Last Updated: June 13, 2016 

Proposed Subdivision/Development Information 

Description of location:  

Nearest intersecting roads:  

Wake County PIN(s):  

Township:  

Contact Information (as appropriate) 

Contact person:  

Phone number:  Fax number: 

Address:  

E-mail address:  

Owner: 

Phone number: Fax number: 

Address:  

E-mail address:

Proposed Subdivision/Development Name 

1st Choice:  

2nd Choice (Optional): 

Town of Apex Staff Approval: 

Town of Apex Planning Department Staff Date 

Page 7 of 16 Planned Unit Development - Conditional Zoning Application

2600, 2500, & 0 Olive Chapel Road

Olive Chapel Road / Kythira Drive

0721492629, 0722406699, & 0722411102

Apex

Brendie Vega

919.535.5212

137 S. Wilmington Street, Suite 200

bvega@withersravenel.com

TBD at time of Subdivision

20CZ14 11-2-20
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NOTICE OF ELECTRONIC NEIGHBORHOOD MEETING 
This document is a public record under the North Carolina Public Records Act and may be published on the Town’s website 
or disclosed to third parties. 

Page 3 of 9 Instruction Packet & Affidavit of Electronic Neighborhood Meetings Last Updated: March 25, 2020  

 

Date 

Dear Neighbor: 
You are invited to an electronic neighborhood meeting to review and discuss the development proposal at 

  

Address(es) PIN(s) 

in accordance with the Town of Apex Electronic Neighborhood Meeting procedures. This meeting is intended 
to be a way for the applicant to discuss the project and review the proposed plans with adjacent neighbors 
and neighborhood organizations before the submittal of an application to the Town. This provides neighbors 
an opportunity to raise questions and discuss any concerns about the impacts of the project before it is 
officially submitted. If you are unable to attend, you may contact the applicant before or after the meeting is 
held. Once an application has been submitted to the Town, it may be tracked using the Interactive 
Development Map or the Apex Development Report located on the Town of Apex website at 
www.apexnc.org. If at all feasible given emergency declarations, limits on in-person gatherings, and social 
distancing, an additional in-person Neighborhood Meeting may be scheduled and held prior to a public 
hearing or staff decision on the application. 

An Electronic Neighborhood Meeting is required because this project includes (check all that apply): 

Application Type Approving Authority 

☐ Rezoning (including Planned Unit Development) Town Council 

☐ Major Site Plan Town Council (QJPH*) 

☐ Special Use Permit Town Council (QJPH*) 

☐ 
Residential Master Subdivision Plan (excludes exempt subdivisions) 

Technical Review 
Committee (staff) 

*Quasi-Judicial Public Hearing: The Town Council cannot discuss the project prior to the public hearing.

The following is a description of the proposal (also see attached map(s) and/or plan sheet(s)): 
 

 

 

Estimated submittal date:  

MEETING INFORMATION: 
Property Owner(s) name(s):  

Applicant(s):  

Contact information (email/phone):   

Electronic Meeting invitation/call in 
info:   

Date of meeting**:   

Time of meeting**:   

MEETING AGENDA TIMES: 

Welcome:  _____________    Project Presentation:  _____________    Question & Answer:  _____________ 

**Meetings shall occur between 5:00 p.m.-9:00 p.m. on a Monday through Thursday (excluding Town recognized 
holidays). If you have questions about the general process for this application, please contact the Planning Department 
at 919-249-3426. You may also find information about the Apex Planning Department and on-going planning efforts at 
http://www.apexnc.org/180/Planning. 

Meeting Website: https://withersravenel.com/meeting/hackney-tracts-rezoning-neighborhood-meeting/ 
Call-In Option: 1-415-655-0001 
Event number: 171 659 8744

10/16/2020

2600, 2500, and 0 Olive Chapel Road 0721492629, 0722406699, & 0722411102

X

This project involves the proposed rezoning of parcels zoned RR and R-80W to be zoned to PUD-CZ. 

The proposed development is intended to be a residential development with a mix of housing products.
(A concept plan will be posted on the project website the day of the meeting.)

11.02.2020

Goodwin, Edwin A; Hackney, Charles Leon Hackney, Judy G; & Hackney, Judy G

WithersRavenel

bvega@withersravenel.com / 919.535.5212

10.29.2020

5:00pm - 7:00pm

5:10pm5:00pm 6:30pm
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PROJECT CONTACT INFORMATION 
This document is a public record under the North Carolina Public Records Act and may be published on the Town’s website 
or disclosed to third parties. 

Page 4 of 9 Instruction Packet & Affidavit of Electronic Neighborhood Meetings Last Updated: March 25, 2020  

Development Contacts:  

Project Name:  Zoning:  

Location:  

Property PIN(s):  Acreage/Square Feet:  

Property Owner:  

Address:  

City:  State:  Zip:  

Phone: Email: 

Developer:  

Address:  

City:  State:  Zip:  

Phone: Fax: Email: 

Engineer:  

Address:  

City:  State:  Zip:  

Phone:  Fax: Email:  

Builder (if known): 

Address:  

City:  State: Zip: 

Phone: Fax: Email: 

Please note that Town staff will not have complete information about a proposed development until the 
application is submitted for review. If you have a question about Town development standards and how 
they relate to the proposed development, please contact the appropriate staff person listed below. 

Town of Apex Department Contacts 
Planning Department Main Number 

(Provide development name or location to be routed to correct planner) (919) 249-3426

Parks, Recreation & Cultural Resources Department 
Angela Reincke, Parks Planner (919) 249-7468

Public Works - Transportation 
Russell Dalton, Senior Transportation Engineer (919) 249-3358

Water Resources Department 
Jessica Bolin, Senior Engineer (Stormwater, Sedimentation & Erosion Control) 
Stan Fortier, Senior Engineer (Stormwater, Sedimentation & Erosion Control) 
James Gregg, Utility Engineer (Water & Sewer) 

(919) 249-3537
(919) 249-1166
(919) 249-3324

Electric Utilities Division 
Rodney Smith, Electric Technical Services Manager (919) 249-3342

Hackney Tracts RR & R-80W (Prop. PUD-CZ)

2600, 2500, & 0 Olive Chapel Road
0721492629, 0722406699, & 0722411102 79.79 ac. / 3,475,652 sq. ft.

Goodwin, Edwin A; Hackney, Charles Leon Hackney, Judy G; & Hackney, Judy G

2505 Olive Chapel Road 
Apex NC 27502

Glenda S. Toppe and Associates

4139 Gardenlake Drive
Raleigh NC 27612

WithersRavenel

137 S. Wilmington Street, Suite 200
Raleigh NC 27601

919.535.5212 bvega@withersravenel.com

- Page 886 -



Page 5 of 9 Instruction Packet & Affidavit of Electronic Neighborhood Meetings Last Updated: March 25, 2020  

Providing Input to Town Council:  
Each Town Council meeting agenda includes a Public Forum time when anyone is permitted to speak for 
three (3) minutes on any topic with the exception of items listed as Public Hearings for that meeting. The 
Town Council meets on the 1st and 3rd Tuesdays of each month at 6:00 p.m. (except for holidays, see schedule 
of meetings at http://www.apexnc.org/838/Agendas-Minutes). You may also contact Town Council by e-mail 
at AllCouncil@apexnc.org. 

Private Agreements and Easement Negotiation: 
The Town of Apex cannot enforce private agreements between developers and neighbors and is not a party 
to the easement and right-of-way negotiation that occurs between developers and neighboring property 
owners for easements or rights-of-way that are necessary to build the project.  

It is recommended that all private agreements be made in writing and that if a property owner feels it 
necessary, they should obtain private legal counsel in order to protect their interests in both private 
agreements and during easement negotiations. The only conditions that the Town of Apex can enforce are 
those conditions that are made a part of the conditional zoning of the property by agreement of the 
developer and the Town.  

As an example, if a developer offers to build a fence for a neighbor to mitigate some impact, the Town can 
only enforce the construction of the fence if the fence becomes a condition of the rezoning. This would occur 
by the developer offering the condition as part of their conditional zoning application package or at the Town 
Council public hearing on the conditional zoning and the Town accepting it as a condition. Private agreements 
regarding a fence being constructed will not be enforced by the Town. 

To request that any agreement with a developer is made a part of the conditional zoning at the time of 
approval, you may ask at the Town Council public hearing if the agreement is included in the conditions. If it 
is not, you may request that the Town Council not approve the rezoning without the agreement being 
included in the conditions (note that it is up to Town Council whether to approve or deny the rezoning but 
they cannot impose conditions that the applicant does not agree to add). The developer’s proposed 
conditions can be viewed any time after a rezoning is submitted on the Interactive Development Map at: 
http://apexnc.maps.arcgis.com/apps/OnePane/basicviewer/index.html?appid=fa9ba2017b784030b15ef4d
a27d9e795 

Documentation: 
Neighbors to a requested new development and/or rezoning are strongly encouraged to fully document (such 
as through dated photographs) the condition of their property before any work is initiated for the new 
development. Stormwater controls installed on developed property are not designed to and will likely not 
remove 100% of the soil particles transported by stormwater runoff. As a result, creeks and ponds could 
become cloudy for a period of time after rain events. 
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COMMON CONSTRUCTION ISSUES & WHO TO CALL 
This document is a public record under the North Carolina Public Records Act and may be published on the Town’s website 
or disclosed to third parties. 

Page 6 of 9 Instruction Packet & Affidavit of Electronic Neighborhood Meetings Last Updated: March 25, 2020  

Noise & Hours of Construction: Non-Emergency Police 919-362-8661 
Noise from tree removal, grading, excavating, paving, and building structures is a routine part of the 
construction process. The Town generally limits construction hours from 7:00 a.m. to 8:30 p.m. so that there 
are quiet times even during the construction process. Note that construction outside of these hours is 
allowed with special permission from the Town when it makes more sense to have the construction occur at 
night, often to avoid traffic issues. In addition, the Town limits hours of blasting rock to Monday through 
Friday from 8:00 a.m. to 5:00 p.m. Report violations of construction hours and other noise complaints to the 
Non-Emergency Police phone number at 919-362-8661. 
Construction Traffic: James Misciagno 919-372-7470 
Construction truck traffic will be heavy throughout the development process, including but not limited to 
removal of trees from site, loads of dirt coming in and/or out of the site, construction materials such as brick 
and wood brought to the site, asphalt and concrete trucks come in to pave, etc. The Town requires a 
construction entrance that is graveled to try to prevent as much dirt from leaving the site as possible. If dirt 
does get into the road, the Town can require they clean the street (see “Dirt in the Road” below).  
Road Damage & Traffic Control: Water Resources – Infrastructure Inspections 919-362-8166 
There can be issues with roadway damage, roadway improvements, and traffic control. Potholes, rutting, 
inadequate lanes/signing/striping, poor traffic control, blocked sidewalks/paths are all common issues that should 
be reported to Water Resources – Infrastructure Inspections at 919-249-3427. The Town will get NCDOT involved 
if needed. 

Parking Violations: Non-Emergency Police 919-362-8661 
Unless a neighbor gives permission, there should be no construction parking in neighbors’ driveways or on their 
property. Note that parking in the right-of-way is allowed, but Town regulations prohibit parking within 15 feet of 
driveways so as not to block sight triangles. Trespassing and parking complaints should be reported to the Non-
Emergency Police phone number at 919-362-8661. 

Dirt in the Road: James Misciagno 919-372-7470 
Sediment (dirt) and mud gets into the existing roads due to rain events and/or vehicle traffic. These incidents 
should be reported to James Misciagno. He will coordinate the cleaning of the roadways with the developer. 

Dirt on Properties or in Streams: James Misciagno 919-372-7470 
Danny Smith Danny.Smith@ncdenr.gov 

Sediment (dirt) can leave the site and get onto adjacent properties or into streams and stream buffers; it is typically 
transported off-site by rain events. These incidents should be reported to James Misciagno at 919-372-7470 so 
that he can coordinate the appropriate repairs with the developer. Impacts to the streams and stream buffers 
should also be reported to Danny Smith (danny.smith@ncdenr.gov) with the State. 

Dust: James Misciagno 919-372-7470 
During dry weather dust often becomes a problem blowing into existing neighborhoods or roadways. These 
incidents should be reported to James Misciagno at 919-372-7470 so that he can coordinate the use of water 
trucks onsite with the grading contractor to help control the dust. 

Trash: James Misciagno 919-372-7470 
Excessive garbage and construction debris can blow around on a site or even off of the site. These incidents should 
be reported to James Misciagno at 919-372-7470. He will coordinate the cleanup and trash collection with the 
developer/home builder. 

Temporary Sediment Basins: James Misciagno 919-372-7470 
Temporary sediment basins during construction (prior to the conversion to the final stormwater pond) are often 
quite unattractive. Concerns should be reported to James Misciagno at 919-372-7470 so that he can coordinate 
the cleaning and/or mowing of the slopes and bottom of the pond with the developer. 

Stormwater Control Measures: Jessica Bolin 919-249-3537 
Post-construction concerns related to Stormwater Control Measures (typically a stormwater pond) such as 
conversion and long-term maintenance should be reported to Mike Deaton at 919-249-3413.  

Electric Utility Installation: Rodney Smith 919-249-3342 
Concerns with electric utility installation can be addressed by the Apex Electric Utilities Department. Contact 
Rodney Smith at 919-249-3342. 
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Disclaimer
iMaps makes every effort to produce and publish 
the most current and accurate information possible.
However, the maps are produced for information purposes,
and are NOT surveys. No warranties, expressed or implied
,are provided for the data therein, its use,or its interpretation.

Vicinity Exhibit
0 1,000 2,000500 ft

1 inch = 1,000 feet±
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Disclaimer
iMaps makes every effort to produce and publish 
the most current and accurate information possible.
However, the maps are produced for information purposes,
and are NOT surveys. No warranties, expressed or implied
,are provided for the data therein, its use,or its interpretation.

Zoning Exhibit
0 530 1,060265 ft

1 inch = 500 feet±

Subject Parcels:  
Proposed PUD-CZ Zoning
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Hackney PUD Rezoning Neighborhood Meeting
Attendees

Meeting Date: October 29th, 2020
Meeting Time: 5:00pm ‐ 7:00pm

Attendance Count First Name Last Name Affiliation Email
1 Brendie Vega Project Team
2 Nick Antrilli Project Team
3 Bryant Inge Project Team
4 Glenda Toppe Project Team
5 Daniel Rauh Project Team
6 Jaime Hackney Neighbor
7 Cynthia Ball Neighbor
8 Jaime Hackney Neighbor
9 Cynthia Ball Neighbor

10 maysam aljader Neighbor
11 Andrew Suriano Neighbor
12 Randy King Neighbor
13 Chris Mock Neighbor
14 Melinda Dyk Neighbor
15 David Aspnes Neighbor
16 Ryan Brumfield Neighbor
17 Thomas Ball Neighbor
18 Kenny Choi Neighbor
19 Beverly Rubin Neighbor
20 Tracy Giuliani Neighbor
21 Wes Pitman Neighbor
22 Shruti Uchil Neighbor
23 Maureen Schmitt Neighbor
24 Fabrice Lacoste Neighbor
25 Steven McNally Neighbor
26 Felipe Ledesma Neighbor
27 Pieter de Ridder Neighbor
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Hackney PUD Rezoning: Virtual Neighborhood  
Notification Meeting 

October 29, 2020 5:00pm-7:00pm 

Project Representatives: 
 Brendie Vega
 Glenda Toppe
 Daniel Rauh
 Nick Antrilli
 Bryant Inge

Meeting Slides: 
 Welcome
 Vicinity Map
 Jurisdiction Map
 Current Zoning
 Floodplains Map
 Future Land Use Map
 Future Transportation Maps
 Conceptual Layout
 Schedule of Project

Neighbor Questions: 
Q: What does the MD‐CZ zoning mean? Our house is within that so what does that mean for us? 

A: Medium Density Conditional Zoning. Medium density residential zoning with specific 
conditions imparted on the land that are determined during the rezoning process. Your land is 
subject to the zoning conditions of the land. 

Q: We live at 2800 Treeswing ‐ what is happening with the piece of land behind us with the deer 
stand? 

A: That is part of the rezoning parcels. Specific site features are not yet determined as we are 
early in the rezoning process. 

Q: Is there any possibility the existing pond south of Hasse would be filled in? 

A: It is too early to tell what features will be kept or modified on the site. There is no current 
intent to drain it. 
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Q: On the conceptual layout slide, are the lighter blue areas water retention ponds?  If so, is it a 
city requirement that they would need to be fenced in for child safety? 

A: There is no municipal requirement to fence these features. 

Q: Will the 2 existing large ponds be accessible to the community? 

A: It is too early to tell what the programming of the internal amenities will look like. Land will 
probably be turned over to the HOA. 

Q: Where will the entrances be located on Olive Chapel Road? Will the road be widened? 

A: The developer will be required to install ½ of the road widening as designated on the future 
transportation plan. The conceptual drawings show an early proposed entrance. 

Q: When will a detailed road network and home layout be developed and available for review? 

A: This will be up to the developers. If it happens soon, it would come out around the beginning 
of the year. 

Q: (There were numerous questions concerning the internal connections within and throughout 
the site) 

A: Using the Town of Apex Future Thoroughfare Map, we explained that the connections into 
and out of the site will be required to follow the transportation map. The conceptual layout 
demonstrated a conceptual internal roadway connection through the site. 

Q: (There were multiple questions concerning when the project would begin.) 

A: We expect the project to begin within 12 – 15 months, although this is dependent on many 
factors. 

Q: I have a few questions.  1) is a builder planned yet. 2) We do not have a road ext sign on 
Water Tower Lane.  We were told when we bought unless it was Lennar, other builders were not 
required to connect.   

A: No builder planned yet. The developer generally will not have an impact on whether or not a 
road extension is provided. That is generally guided by the future transportation maps of the 
municipality. 
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Q: Will bordering communities have a say on the design of the community (location of 
Townhomes vs single family)? 

A: Please reach out to us with your input and we will pass it along to the developer once one is 
identified. 

Q: What are the construction hours in Apex. 

A: 7:00am to 7:00pm during the normal work week. Weekends and holidays vary. 

Q: What is going to happen to the trees in the lot? 

A: There are no detailed plans for the site yet. There are certain environmental protection areas 
in place where trees will remain. 

Q: There are some very old ok trees bordering hackney and Lennar preservation.  Literally on the 
border.  Greater than 50” diameter.  Will these be preserved? 

A: We are required to do a tree survey and protect trees above a certain caliper. Additionally, if 
the trees are located near the site border, then they should be protected. 

Q: What elementary school would serve this community? 

A: (Answered by another Neighbor) It's currently Olive Chapel (capped) followed by Salem 
(capped) and then Turner Creek. 

Q: (There was a question concerning the western pond near Rowboat Road and future 
development.) 

A: There is probably not going to be road or home development in that area, although there are 
no finalized plans at this time. 

Q: Would perimeter buffers be maintained or would the development be opened up? 

A: Buffers are required between neighborhoods. 
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Neighborhood Comments: 
C: Don’t fill the ponds. 

C: Like to Like: Single‐family should be designed adjacent to existing single‐family homes. 

C: Support townhomes along proposed main thoroughfare. 
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1.0 VICINITY MAP 

 

Project Parcels: Not to Scale 
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2.0 PROJECT DATA 

Name of Project Hackney Planned Unit Development 

PIN(s) 0721492629 

0722406699 

0722411102 

Preparer/Owner Information Prepared 
by 

WithersRavenel 

137 S. Wilmington Street, 
Suite 200 

Raleigh, NC 27601 

Phone: 919.469.3340 

Fax: 919.467.6008 

Email:  

Brendie Vega, AICP, CNU-A 

bvega@withersravenel.com 

Bryant Inge, PE 

binge@withersravenel.com 

Owners Hackney, Charles Leon 
Hackney, Judy G 

Goodwin, Edwin A 

2505 Olive Chapel Rd 

Apex, NC 27502-6788 

Current Zoning Designation Rural Residential (RR) & Residential-
80W (R-80W) 

Proposed Zoning Designation Planned Unit Development (PUD-CZ) 

Current 2045 Land Use Map Designation Medium Density Residential 

Proposed 2045 Land Use Map Designation No Proposed Change (Medium Density) 

Area of Tracts (ac.) 10.01, 11.91, & 57.87 (73.64 ac. total) 
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3.0 PROPOSED LIST OF USES 

The Rezoned Lands may be used for, and only for, the uses listed immediately below. 

The permitted uses are subject to the limitations and regulations stated in the UDO and 

any additional limitations or regulations stated below. For convenience, some relevant 

sections of the UDO may be referenced; such references do not imply that other 

sections of the UDO do not apply. 

Residential 

• Single-Family 

• Accessory Dwelling Unit 

• Townhouse 

Non-Residential 

• Utility, Minor 

• Greenway 

• Park, Active 

• Park, Passive 

 

4.0 PURPOSE STATEMENT  

The Hackney Planned Unit Development Conceptual Layout has been designed in order 

to help establish appropriately sized residential opportunities along Olive Chapel Road. 

Development is intended to reflect the neighboring residential communities in both 

density and product. This residential development philosophy is in line with the 2045 

Apex Future Land Use Plan designation of “Medium Density Residential”. The site will 

provide a mixture of amenities and strategic infrastructure connections for future 

residents to navigate the community. 
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5.0 PROPOSED DESIGN AND ARCHITECTURAL CONTROLS 

Maximum Densities (du/Acre) 3.5 du/acre  

Maximum Height of Buildings 50 feet 

Setbacks: Single-Family Front:  

5’ from façade 

20’ from garage to 
back of sidewalk 

Side: 5’ Rear: 
10’ 

Corner Side: 8’ 

Setbacks: Townhouse, Front loaded Front:  

10’ from façade 

20’ from garage to 
back of sidewalk 

Side: 5’ Rear: 
10’ 

Building to 
Building: 10’ 

Setbacks: Townhouse, Alley loaded Front:  

10’ from façade 

 

Side: 5’ Rear: 
5’ 

Building to 
Building: 10’ 

Amount and Percentage of Built 
Upon Area Allowed 

70% 

Amount and Percentage of Proposed 
Built Upon Area (Max) 

70% 

 

1. Vinyl siding is not permitted; however, vinyl windows, decorative elements and 

trim are permitted. 

2. The roofline cannot be a single mass; it must be broken up horizontally and 
vertically between every unit. 

3. Garage doors must have windows, decorative details or carriage-style adornments 
on them. 

4. The rear and side elevations of the units that can be seen from the right-of-way 
shall have trim around the windows. 
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5. The visible side of a townhome on a corner lot facing the public street shall 
contain at least 2 decorative elements such as, but not limited to, the following 
elements: 

• Windows 

• Bay window 

• Recessed window 

• Decorative window 

• Trim around the windows 

• Wrap-around porch or side porch 

• Two or more building materials 

• Decorative brick/stone 

• Decorative trim 

• Decorative shake 

• Decorative air vents on gables 

• Decorative gable 

• Decorative cornice 

• Column 

• Portico 

• Balcony 

• Dormer 

 

6. The garage cannot protrude more than 1-foot from either the front façade or 
porch. 

 

6.0 BUFFERS 

Perimeter Buffers shall be designated as such: 

North 100’ Stream Buffer* 

East  20’ Type A Buffer 

South 30’ Type E Buffer** 

West 20’ Type A Buffer 

* In addition to the 100’ riparian buffer on the north, an additional 100’ buffer will be 

established.  This additional 100’ may include utilities, trails and other active or passive 

recreation. 

**A 30’ Type B Buffer shall be provided if homes along Olive Chapel Road are not alley-

loaded. 
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7.0 NATURAL RESOURCES AND ENVIRONMENT 

Watershed 

The Hackney Planned Unit Development is located within the Primary Watershed 

Protection Overlay District and is therefore subject to the requirements outlined in 

Section 6.1 of the Town of Apex Unified Development Ordinance. 

Floodplain 

The parcels that make up the Site do contain a small portion of FEMA designated 100-

year floodplains near the site s northern termination according to FEMA FIRM Panel 

3720072200J, effective 05/02/2006. 

Resource Conservation 

The Site is also subject to the Resource Conservation Area requirements outlined in the 

Town of Apex Unified Development Ordinance.  

The PUD will meet the requirements of: 

8.1.2.C.1 Planned Developments. The RCA for all planned developments shall be 

determined by the Town Council per Sec. 2.3.4.F.1.c and per Sec. 8.1.2.C.4, 5, 6, 7, or 10 

as applicable. 

8.1.2.C.4 Development located south and west of NC 540. All developments which do not 

meet the criteria of subsections 8.1.2.C.3 or 10 and which are located south and west of 

NC 540 shall provide buffers and RCA equal to or greater than 30% of the gross site 

acreage for single-family and townhome uses and 25% of the gross site acreage for 

multi-family, mixed-use, and non-residential uses. 

Per UDO Section 7.2.5.B.8, if any mass grading is proposed in the single-family sections 

of the PUD, the following provision will apply to lot coverage area for single-family: An 

additional five percent (5%) Resource Conservation Area (RCA) shall be set aside. This 

requirement is added to the standard RCA percentage requirement found in Sec. 8.1.2.C 

Size of the RCA. 
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Tree Replanting 

Existing deciduous trees greater than 18” in diameter (DBH), as identified in the tree 

survey, that are removed by site development shall be replaced by planting a 1.5” caliper 

native tree from the Town of Apex Design and Development Manual as a street tree or 

as other required landscaping.  Excess required tree replacement will occur in common 

open space areas. 

Clean Energy 

Residential dwelling units will be provided with solar conduit to accommodate the future 

installation of solar panels. 

If permitted by the electric company, the developer will install photo-voltaic solar panels 

on the pool house roof for connection to the electrical grid.  The photo-voltaic system 

will be designed to produce 5 kilowatts.  The system may be either owned or leased and 

will be turned over to the HOA.  

Water Quality 

Signs will be installed near SCMs in order to: 

1. Reduce pet waste near SCM drainage areas. 

2. Reduce fertilizer near SCM drainage areas. 

Installation of Pet Waste Stations in common areas will occur within the neighborhood. 

Planting and Landscaping 

Install Warm Season grasses (Bermuda, Zoysia, etc) in lawn areas to reduce the need for 

irrigation and chemicals. 

Install required Street Trees, Buffer and Re-Vegetation plantings that consist of a variety 

of native plant materials recognized by the New Hope Audubon Society or the NCSU 

manual for Landscaping for Wildlife with Native Plants as being bird and pollinator 

friendly; as allowed by the Town of Apex Design & Development Manual or approved by 

Apex Staff. 
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Specify pocket park plantings that are recognized by the NC Wildlife Federation as being 

Native Pollinator Plants as part of the Statewide Butterfly Highway initiative.  

Include at least 4 native hardwood tree varieties in the proposed plantings, as allowed by 

the Apex Design and Development Manual. 

Environmental Resources 

The site will provide the following: 

1. Purchase 20 bird houses from the New Hope Audubon Society (or other non-

profit) and install in natural areas within the site. 

2. Retain the 2 existing ponds if engineering studies confirm that the existing dams 

are structurally sound and meet regulatory requirements. 

Historic Preservation  

According to the North Carolina Historic Preservation Office s HPOWEB 2.0 Mapping 

application, there are no historic structures contained on the Site. 

8.0 STORMWATER MANAGEMENT REQUIREMENTS 

The parcels on which the development is proposed upon currently consist of a few 

existing structures, some cleared lands, and wooded lands. Two ponds exist on the 

parcels and drain to Reedy Branch Creek, eventually feeding into Jordan Lake. The 

proposed development plan will require stormwater management measures in 

accordance with Sections 6.1 and 7.5.7 in the Town of Apex Unified Development 

Ordinance. Stormwater captured on the site will be conveyed to proposed Stormwater 

Control Measures, which will be identified on plans during the major subdivision or site 

plan approval stage. Post-development peak runoff shall not exceed pre-development 

peak runoff for the 24-hour, 1-year and 10-year storm events in accordance with the 

Unified Development Ordinance. Treatment for the first 1-inch of runoff will be 

provided such that the removal of 85% Total Suspended Solids is achieved. All 

stormwater devices will meet the design requirements of NCDENR and the Town of 

Apex. 
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9.0 PARKS, RECREATION AND CULTURAL RESOURCES 

The Apex Parks, Recreation and Cultural Resources Advisory Commission met on 
December 9, 2020 and unanimously recommended a fee-in-lieu of dedication with credit 
for construction of greenway which connects Sidepath along Hasse Ave to the west 
connecting to the Reedy Branch Greenway in Smith Farm. The fee rate will be set at the 
time of Town Council Review/ Approval and the credit for construction will be 
calculated prior to construction plan approval.  Per the UDO Art 14, the greenway must 
be completed and accepted prior to 25% of the building permits for the project being 
issued. 

 

10.0 PARKING AND LOADING 

All parking provided on the Site will comply with the requirements outlined in Section 

8.3 of the Town of Apex Unified Development Ordinance. Per 8.3.4(C) of the UDO, 

guest parking shall be designated within common areas and be distributed throughout 

residential projects. Striped on-street parking may be counted toward guest parking 

requirements. For Townhouse, guest parking shall be distributed so that there is at least 

one parking space within 200’ of each townhouse lot.  

 

11.0 SIGNAGE 

All signage on the Site will comply with the requirements outlined in Section 8.7 of the 

Town of Apex Unified Development Ordinance. 

 

12.0 PUBLIC FACILITIES REQUIREMENTS 

All utilities shall meet the Town of Apex Master Utility Maps. 

Sanitary Sewer Service 

All on-site sanitary sewer lines will be extended to the property lines to allow future 
interconnectivity of properties. The design of the sanitary sewer will be according to the 
Town of Apex Engineering Standards and Specifications while accounting for 
downstream capacity and future upstream development. Sanitary Sewer easements will 
be established for public sewer outside of the Public R/W. 
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Gas  

The Public Service Company of North Carolina (PSNC) will require a revenue analysis 

based on the proposed development in order to determine the applicable costs to the 

developer for installation of infrastructure. 

Electric Service  

The Site is in the service area of both the Town of Apex Electric Utilities and Progress 

Energy and the applicant will select the Town of Apex to serve as the electric provider. 

Roadways 

The Site will require an internal public roadway network and parking spaces. The onsite 

transportation circulation system shall be consistent with the Town of Apex 

Transportation Plan and the Town of Apex Standard Specifications and Standard Details 

and show required right-of-way widths and road sections.  

Hasse Avenue will be constructed between Olive Chapel Road and its current terminus 

north of the project.  Olive Chapel Road will be widened to include construction of a 

100-foot eastbound left-turn lane with appropriate deceleration length and taper and a 

100-foot westbound right-turn lane with appropriate deceleration length and taper 

subject to NCDOT review and approval.  The Olive Chapel Road turn lane widening will 

be completed prior to platting Hasse Avenue access to Olive Chapel Road and the 

connection to Hasse Avenue north of the project will be completed prior to the last plat 

in the subdivision.  

A 6-foot bike lane and 5-foot paved shoulder will be located on the north side of Olive 

Chapel Road per the bike/ped systems map. 

Per the Long-Range Transportation Map, the following roadway sections apply to this 

development: 

• Olive Chapel Road = 4-Lane with median, widening, 110' ROW, must provide 55' 

from centerline 

• N/S = Future Major Collector, 60' ROW 

• E/W = Future Local Connection, 50' ROW 

 

There will be no private driveways permitted along Olive Chapel Road. 
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Alleys 

Alleys may be proposed to vary from Town standards in order to accommodate water 

and sewer utilities, provided they maintain the same or greater width of pavement and 

right of way, subject to staff review and approval at the time of subdivision and 

construction plans. 

Water Service 

All on-site water lines will be designed according to Town of Apex Engineering 

Standards and Specifications. 

Transit 

According to the Apex 2045 Transportation Plan, there are no existing or proposed 

transit routes designated on or adjacent to the Site.  

Pedestrian Facilities  

The development plan will incorporate sidewalk infrastructure along Olive Chapel Road 

as well as the internal street network. A trail will serve as a connection from the western 

portion of the community to the Reedy Branch Greenway, thus in compliance with the 

future land use plan. 

Sidewalks will be provided on both sides of all streets for single-family detached homes. 

There will be a 10-foot side path provided along minor collector roads as show on the 

bike/ped plan.  

Prior to platting the 75th lot in the neighborhood, the Developer will extend a 5’ 

sidewalk approximately 860 feet along the north side of Olive Chapel to the western 

limits of the Linden Subdivision.  Developer will attempt to obtain the required right-of-

way and/or easements for construction of this sidewalk from the adjacent property 

owners.  If the required right-of-way and/or easements cannot be obtained by that time, 

a Fee-in-Lieu in the amount of 125% of the estimated cost of construction plus fair 

market value of the property to be acquired, shall be assessed.  Any performance 

guarantee provided for this section of sidewalk shall be released upon acceptance of said 

fee-in-lieu by the Town. 
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13.0 PHASING PLAN 

The Hackney Planned Unit Development will be constructed in phases according to 

economic considerations and infrastructure requirements.   

Please note the following considerations for the phasing plan: 

1. Access points are preliminary in nature and subject to Town of Apex and NCDOT 

review and approval. 

2. Limits of land disturbance within each phase shall be determined at the master 

subdivision plan and site plan stages. 

3. Public utilities shall be provided for each phase of development. 

 

 

14.0 CONSISTENCY WITH 2045 LAND USE PLAN 

The Apex 2045 Future Land Use Map depicts the future land use of the three parcels as 

Medium Density Residential. Medium Density Residential lands are described in the 

Land Use Plan as consisting of single-family homes, duplexes, and townhomes with 

densities between three (3) and seven (7) dwelling units per acre. It is intended to act as 

a transition between higher and lower residential densities.  The maximum density 

proposed for the Hackney Planned Unit Development is four (4) dwelling units per acre. 

The Hackney Planned Unit Development proposes medium density residential housing 

options appropriate to its proximity to the Olive Chapel Road thoroughfare and are 

consistent with uses found in the surrounding communities. The uses proposed for the 

site are directly in line with the uses stated in the 2045 Future Apex Land Use Plan thus 

the proposed rezoning is consistent with the Town’s future plans for this area. 

 

15.0 CONSISTENCY WITH UNIFIED DEVELOPMENT ORDINANCE 

The proposed development is consistent with all applicable requirements of the Town of 

Apex Unified Development Ordinance.  
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16.0 ELEVATIONS 

Elevations provided are representative of architecture, materials, and housing types.  

Final elevations submitted at Major Subdivision Plan will meet the requirements of the 

Architectural Controls in 5.0 of this PD Plan. 

 

17.0 AFFORDABLE HOUSING 

If the Town of Apex has a fund or other mechanism in place to receive donations to 

construct, subsidize, or participate in the development of affordable housing units (the 

“Fund”), the developer will contribute $215 per lot to this Fund prior to the first 

residential Certificate of Occupancy. In the event the Fund has not been established by 

the Town of Apex, the money will be conveyed to a local non-profit working on 

affordable housing initiatives. The developer will work with the Town of Apex to identify 

a mutually acceptable local non-profit organization to receive these funds.  
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0.0 COVER

1.0 EXISTING CONDITIONS

2.0 CONCEPTUAL LAYOUT PLAN

3.0 CONCEPTUAL UTILITY PLAN

4.0 CONCEPTUAL STORMWATER MANAGEMENT PLAN

SITE DATA
2045 LAND USE PLAN DESIGNATION

CURRENT MEDIUM DENSITY RESIDENTIAL

PROPOSED NO CHANGE

ZONING
CURRENT RURAL RESIDENTIAL (RR) (R-80W)

PROPOSED PLANNED UNIT DEVELOPMENT (PUD-CZ)

AREA OF TRACTS IN PROPOSED PUD

0722-41-1102 51.725 ACRES

0721-49-2629 10.007 ACRES

0722-40-6699 11.916 ACRES

TOTAL: 73.648 ACRES

AREA DESIGNATED AS MIXED-USE ON 2045 LAND
USE MAP 0 ACRES

AREA OF MIXED-USE PROPERTY PROPOSED AS
NON-RESIDENTIAL DEVELOPMENT N/A

PERCENT OF MIXED-USE PROPERTY PROPOSED
AS NON-RESIDENTIAL DEVELOPMENT N/A

REQUESTED SEWER CAPACITY TO BE DETERMINED

MAXIMUM RESIDENTIAL DENSITY 3.5 DU/ACRE

MAXIMUM BUILDING HEIGHT 50'-0"

SETBACKS: SINGLE FAMILY FRONT:  5 FT FROM FACADE
               20 FT FROM GARAGE TO BACK OF SIDEWALK REAR: 10 FT SIDE: 5 FT CORNER SIDE: 8 FT

SETBACKS: TOWNHOUSE, FRONT LOADED FRONT:  10 FT FROM FACADE
               20 FT FROM GARAGE TO BACK OF SIDEWALK REAR: 10 FT SIDE: 5 FT BUILDING TO BUILDING: 10 FT

SETBACKS: TOWNHOUSE, ALLEY LOADED FRONT:  10 FT FROM FACADE REAR: 5 FT SIDE: 5 FT BUILDING TO BUILDING: 10 FT

WATERSHED JORDAN LAKE WATERSHED, PRIMARY WATERSHED PROTECTION OVERLAY

HISTORIC STRUCTURES N/A

COMMUNITY AMENITIES COMMUNITY GATHERING SPACE WITH BENCHES, TOT LOT

SITE BUFFERS

NORTH
100' RIPARIAN BUFFER
*IN ADDITION TO THE 100' RIPARIAN BUFFER ON THE NORTH, AN ADDITIONAL 100' BUFFER WILL BE ESTABLISHED.
THIS ADDITIONAL 100' MAY INCLUDE UTILITIES, TRAILS, AND OTHER ACTIVE OR PASSIVE RECREATION.

EAST 20' TYPE A BUFFER

SOUTH 30' TYPE E BUFFER
*A 30' TYPE B BUFFER SHALL BE PROVIDED IF HOMES ALONG OLIVE CHAPEL ROAD ARE NOT ALLEY LOADED.

WEST 20' TYPE A BUFFER

1. THE APEX PARKS, RECREATION AND CULTURAL RESOURCES ADVISORY
COMMISSION MET ON DECEMBER 9, 2020 AND UNANIMOUSLY RECOMMENDED A
FEE-IN-LIEU OF DEDICATION WITH CREDIT FOR CONSTRUCTION OF GREENWAY
WHICH CONNECTS SIDEPATH ALONG HASSE AVE TO THE WEST CONNECTING TO
THE REEDY BRANCH GREENWAY IN SMITH FARM. THE FEE RATE WILL BE SET AT
THE TIME OF TOWN COUNCIL REVIEW/APPROVAL AND THE CREDIT FOR
CONSTRUCTION WILL BE CALCULATED PRIOR TO CONSTRUCTION PLAN APPROVAL.
PER THE UDO ART 14, THE GREENWAY MUST BE COMPLETED AND ACCEPTED
PRIOR TO 25% OF THE BUILDING PERMITS FOR THE PROJECT BEING ISSUED.

2. HASSE AVENUE WILL BE CONSTRUCTED BETWEEN OLIVE CHAPEL ROAD AND ITS
CURRENT TERMINUS NORTH OF THE PROJECT. OLIVE CHAPEL ROAD WILL BE
WIDENED TO INCLUDE CONSTRUCTION OF A 100-FOOT EASTBOUND LEFT-TURN
LANE WITH APPROPRIATE DECELERATION LENGTH AND TAPER AND A 100-FOOT
WESTBOUND RIGHT-TURN LANE WITH APPROPRIATE DECELERATION LENGTH AND
TAPER SUBJECT TO NCDOT REVIEW AND APPROVAL.  THE OLIVE CHAPEL ROAD
TURN LANE WIDENING WILL BE COMPLETED PRIOR TO PLATTING HASSE AVENUE
ACCESS TO OLIVE CHAPEL ROAD AND THE CONNECTION TO HASSE AVENUE NORTH
OF THE PROJECT WILL BE COMPLETED PRIOR TO THE LAST PLAT IN THE
SUBDIVISION.

3. THERE WILL BE NO PRIVATE DRIVEWAYS ALONG OLIVE CHAPEL ROAD.

4. ALLEYS MAY BE PROPOSED TO VARY FROM TOWN STANDARDS IN ORDER TO
ACCOMMODATE WATER AND SEWER UTILITIES, PROVIDED THEY MAINTAIN THE
SAME OR GREATER WIDTH OF PAVEMENT AND RIGHT-OF-WAY, SUBJECT TO STAFF
REVIEW AND APPROVAL AT THE TIME OF SUBDIVISION AND CONSTRUCTION PLANS.

5. PRIOR TO PLATTING THE 75th LOT IN THE NEIGHBORHOOD, THE DEVELOPER WILL
EXTEND A 5' SIDEWALK APPROXIMATELY 860 FEET ALONG THE NORTH SIDE OF
OLIVE CHAPEL TO THE WESTERN LIMITS OF THE LINDEN SUBDIVISION. THE
DEVELOPER WILL ATTEMPT TO OBTAIN THE REQUIRED RIGHT-OF-WAY AND/OR
EASEMENTS FOR CONSTRUCTION OF THIS SIDEWALK FROM THE ADJACENT
PROPERTY OWNERS. IF THE REQUIRED RIGHT-OF-WAY AND/OR EASEMENTS
CANNOT BE OBTAINED BY THAT TIME, A FEE-IN-LIEU IN THE AMOUNT OF 125% OF
THE ESTIMATED COST OF CONSTRUCTION PLUS FAIR MARKET VALUE OF THE
PROPERTY TO BE ACQUIRED, SHALL BE ASSESSED. ANY PERFORMANCE
GUARANTEE PROVIDED FOR THIS SECTION OF SIDEWALK SHALL BE RELEASED
UPON ACCEPTANCE OF SAID FEE-IN-LIEU BY THE TOWN.

ZONING CONDITIONS

- Page 912 -
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CRESCENT APEX, LLC
DB 17044, PG 924

RCA 6
LINDEN SUBDIVISION

BM 2020, PG 1334
PIN No. 0722424038

CRESCENT APEX, LLC
DB 17044, PG 924

RCA 1
LINDEN SUBDIVISION

BM 2019, PG 1364 & 1366
PIN No. 0722512006

CRESCENT APEX, LLC
DB 17044, PG 924

RCA 1
LINDEN SUBDIVISION

BM 2019, PG 1364 & 1366
PIN No. 0722512006
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SHERRIE BASS

DB 14367, PG 1240
LOT 3

"WILLIAM E. GERRINGER"
BM 1982, PG 24

PIN No. 0722503445

ELIZABETH PERKINS
DB 14268, PG 331

LOT 1
"WILLIAM E. GERRINGER"

BM 1982, PG 24
PIN No. 0722503152

SMITH FARMS OF APEX HOMEOWNERS
ASSOCIATION, INC.

DB 17177, PG 741
COMMON AREA 1

HALEY AT SMITH FARMS
BM 2018, PG 934

PIN No. 0721396648

LENNAR CAROLINAS, LLC
DB 16720, PG 1062

"FUTURE REC SITE"
SMITH FARM PUD, PH 1
BM 2018, PG 922 & 923

PIN No. 0722303175

LENNAR CAROLINAS, LLC
DB 16720, PG 1062

"RCA AREA"
SMITH FARM PUD, PH 1

BM 2018, PG 924
PIN No. 0722219077

LENNAR CAROLINAS, LLC
DB 16720, PG 1062

"RCA AREA"
SMITH FARM PUD, PH 1

BM 2018, PG 923
PIN No. 0722219077

LENNAR CAROLINAS, LLC
DB 16720, PG 1045

TRACT 3
"BOUNDARY SURVEY"

BM 2017, PG 379
PIN No. 0722229350

LENNAR CAROLINAS, LLC
DB 16720, PG 1045

TRACT 3
"BOUNDARY SURVEY"

BM 2017, PG 379
PIN No. 0722229350

SMITH FARMS OF APEX
HOMEOWNERS
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DB 17177, PG 741
COMMON AREA 2

HALEY AT SMITH FARMS
BM 2018, PG 934

PIN NO. 0721397362

SMITH FARMS OF APEX
HOMEOWNERS

ASSOCIATION, INC.
DB 17177, PG 741
COMMON AREA 3

HALEY AT SMITH FARMS
BM 2018, PG 934

PIN No. 0722309093

TRACT 1
PIN No. 0722411102
JUDY G. HACKNEY

DB 1400, PG 236
BM 1983, PG 57

51.28 ACRES (OUTSIDE R/W)
0.445 ACRES (WITHIN R/W)

51.725 (TOTAL ACRES)

TRACT 2
PIN No. 0721492629
EDWIN A. GOODWIN

DB 3195, PG 149 BM 1983, PG 57
9.526 ACRES (OUTSIDE R/W)
0.481 ACRES (WITHIN R/W)

10.007 (TOTAL ACRES)

TRACT 3
PIN No. 0722406699

CHARLES L. HACKNEY
JUDY G. HACKNEY

DB 3195, PG 151
BM 1982, PG 1057

11.871 ACRES (OUTSIDE R/W)
0.045 ACRES (WITHIN R/W)

11.916 (TOTAL ACRES)
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GRAPHIC SCALE
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100 0 50 100 200

EXISTING CONDITION NOTES:
1. TOPOGRAPHIC AND UTILITY INFORMATION BASED ON AVAILABLE GIS MAPPING.  PRELIMINARY BOUNDARY

SURVEY PREPARED BY WITHERSRAVENEL DATED 09/25/20.

2. WETLAND/STREAM INFORMATION BASED ON EVALUATION BY S&EC DATED 09/18/20 (APEX 20-004).

3. REGULATORY FEMA MAPPED FLOODPLAINS EXIST ON SITE PER FIRM MAP #3720072200J (5/2/06).

4. THE SUBJECT PROPERTY IS LOCATED WITHIN THE TOWN OF APEX PRIMARY WATERSHED PROTECTION
OVERLAY DISTRICT.

5. ALL EXISTING STRUCTURES ON THE SUBJECT PROPERTY SHALL BE REMOVED PER TOWN OF APEX
STANDARDS AND REQUIREMENTS.

EXISTING CONDITIONS

TREE LEGEND

OAK

POPLAR

GUM

MAPLE

CEDAR

PINE

EXISTING DECIDUOUS
TREES TO BE REMOVED

(>18" DBH)

TYPE QUANTITY

OAK 46

POPLAR 22

GUM 17

MAPLE 5

TOTAL 90
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"RCA AREA"
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TRACT 3
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TRACT 3
"BOUNDARY SURVEY"
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THE PROPOSED WIDENING OF OLIVE
CHAPEL ROAD WILL COMPLY WITH THE
TOWN OF APEX THOROUGHFARE PLAN.
THE PROPOSED ROAD SECTION ON
THE PROJECT SIDE OF THE
CENTERLINE WILL BE A MEDIAN
DIVIDED 4-LANE SECTION (110' ROW).

20' TYPE A

20' TYPE A

20' TYPE A

PROVIDE TRAIL CONNECTION
FOR COMMUNITY ACCESS TO
REEDY BRANCH GREENWAY

CONNECTION TO GREENWAY
WITHIN SMITH FARM

30' BUFFER
SEE NOTE #7

30' BUFFER
SEE NOTE #7

LANDSCAPED MEDIAN
AT SITE ENTRANCETHE PROPOSED COLLECTOR ROAD WILL

COMPLY WITH THE TOWN OF APEX
THOROUGHFARE PLAN. THE PROPOSED ROAD
SECTION WILL BE 60' WIDTH RIGHT-OF-WAY AND
INCLUDE A 10' WIDTH SIDE PATH ON ONE SIDE.

THE PROPOSED WIDENING ON THE
NORTH SIDE OF OLIVE CHAPEL

ROAD WILL INCLUDE A 6' BIKE LANE
AND 5' PAVED SHOULDER.

THE PROPOSED LOCAL
CONNECTIONS WILL COMPLY
WITH THE TOWN OF APEX
THOROUGHFARE PLAN. THE
PROPOSED ROAD SECTION WILL
BE 50' WIDTH RIGHT-OF-WAY.

THE PROPOSED LOCAL
CONNECTIONS WILL COMPLY

WITH THE TOWN OF APEX
THOROUGHFARE PLAN. THE

PROPOSED ROAD SECTION WILL
BE 50' WIDTH RIGHT-OF-WAY.

THE PROPOSED LOCAL
CONNECTIONS WILL

COMPLY WITH THE TOWN
OF APEX THOROUGHFARE

PLAN. THE PROPOSED
ROAD SECTION WILL BE 50'

WIDTH RIGHT-OF-WAY.

K:
\18

\18
-0

51
0\1

80
51

7.2
0-

Ha
ck

ne
y T

ra
ct-

Ap
ex

\C
AD

\D
ra

wi
ng

 S
ets

\P
UD

\2.
0 C

ON
CE

PT
 LA

YO
UT

 P
LA

N.
dw

g-
 F

rid
ay

, F
eb

ru
ar

y 2
6, 

20
21

 10
:31

:12
 A

M 
- I

NG
E,

 B
RY

AN
T

No.

Checked By

Revision Designer

Drawn By

Date By Scale

Date

Job No.

Sheet No.WithersRavenel
Engineers | Planners | Surveyors

115 MacKenan Drive | Cary, NC 27511 | t: 919.469.3340 | license #: C-0832 | www.withersravenel.com
02180517.20

02/26/2021

1" = 100'

APEX WAKE COUNTY NORTH CAROLINA

WR

WR

WR

HACKNEY

PRELIMINARY
NOT APPROVED FOR

CONSTRUCTION

2.0

GRAPHIC SCALE

1 inch = 100 ft.

100 0 50 100 200

CONCEPTUAL LAYOUT PLAN

LEGEND

RESIDENTIAL

STREAM

STREAM BUFFER

PERIMETER BUFFER

STREETSCAPE

EXISTING POND

S.C.M.

WETLAND

ROADWAY CONNECTION

GREENWAY CONNECTION

NOTES:
1. PLAN SHEETS ARE INTENDED FOR ILLUSTRATIVE USE ONLY.

2. PER 2.3.4(F)(1)(A)(IV) OF THE UDO, SIDEWALKS MUST BE PROVIDED ON
BOTH SIDES OF ALL STREETS FOR SINGLE-FAMILY DETACHED HOMES IN
PUD-CZ DEVELOPMENT DISTRICTS.

3. PER 2.3.4(F)(1)(F)(I) OF THE UDO, THE PD PLAN FOR PUD-CZ SHALL
DEMONSTRATE A SAFE AND ADEQUATE ON-SITE TRANSPORTATION
CIRCULATION SYSTEM. THE ON-SITE TRANSPORTATION CIRCULATION
SYSTEM SHALL BE INTEGRATED WITH THE OFF-SITE TRANSPORTATION
CIRCULATION SYSTEM OF THE TOWN. THE PD PLAN FOR PUD-CZ SHALL
BE CONSISTENT WITH THE APEX TRANSPORTATION PLAN AND THE
TOWN OF APEX STANDARD SPECIFICATIONS AND STANDARD DETAILS
AND SHOW REQUIRED RIGHT-OF-WAY WIDTHS AND ROAD SECTIONS.

4. PER UDO SECTION 7.2.5.B.8, IF ANY MASS GRADING IS PROPOSED IN
THE SINGLE-FAMILY SECTIONS OF THE PUD, THE FOLLOWING
PROVISION WILL APPLY TO LOT COVERAGE AREA FOR SINGLE-FAMILY:
AN ADDITIONAL FIVE PERCENT (5%) RESOURCE CONSERVATION AREA
(RCA) SHALL BE SET ASIDE. THIS REQUIREMENT IS ADDED TO THE
STANDARD RCA PERCENTAGE REQUIREMENT FOUND IN SEC. 8.1.2.C
SIZE OF THE RCA.

5. COLLECTOR ROAD ALIGNMENT LOCATION WILL BE DETERMINED AT THE
MAJOR SUBDIVISION PLAN STAGE.

6. EXISTING PONDS WILL BE EVALUATED BY A LICENSED ENGINEER.
EVALUATION RECOMMENDATIONS MAY REQUIRE A CHANGE TO SIZE,
BOUNDARY OR REMOVAL OF EXISTING PONDS.

7. A 30' TYPE B SHALL BE PROVIDED IF HOMES ALONG OLIVE CHAPEL
ROAD ARE NOT ALLEY LOADED.
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CONCEPTUAL UTILITY PLAN

UTILITY NOTES:

1. WATER AND SANITARY SEWER WILL BE OWNED AND MAINTAINED BY THE TOWN OF
APEX.

2. FIRE HYDRANTS, VALVES, SERVICES, METERS, AND APPURTENANCES SHALL BE
DESIGNED PER THE TOWN OF APEX CONSTRUCTION SPECIFICATIONS AND SHALL BE
SHOWN ON THE CONSTRUCTION PLANS.

3. ALL UTILITY EASEMENTS SHALL BE PROVIDED AS NECESSARY.  DELINEATION WILL BE
DETERMINED WITH FINAL DESIGN OF INTERNAL PUBLIC STREETS AT THE SUBDIVISION
PLAN STAGE.  MINIMUM UNDISTURBED BUFFER WIDTHS SHALL BE EXCLUSIVE OF
UTILITY EASEMENTS UNLESS APPROVED BY THE DIRECTOR OF THE PUBLIC WORKS &
UTILITIES DEPARTMENT.

4. THE DEVELOPER WILL ACTIVELY WORK WITH THE TOWN OF APEX TO PRESERVE
EXISTING TREES ON SITE. THESE AREAS SHALL INCLUDE REQUIRED LANDSCAPE
BUFFERS, RCA AREAS, NON-BUFFERED AND NON-RCA AREAS, AREAS OF PROPOSED
UTILITY LINES, AND ADJACENT TO THE SUBJECT PROPERTY, TO THE MAXIMUM EXTENT
POSSIBLE.

5. UTILITY LAYOUT FOR WATER AND SEWER IS CONCEPTUAL.  FINAL DESIGN WILL BE
DETERMINED AT THE SUBDIVISION PLAN STAGE.

6. IN NATURAL DRAINAGE WAYS, SEWER SHALL BE EXTENDED TO THE PROPERTY LINES
TO READILY ENABLE FUTURE CONNECTIONS TO ADJOINING PROPERTY.  SEWER
DESIGN SHALL ACCOUNT FOR FUTURE UPSTREAM DEVELOPMENT BASED ON THE
CURRENT LAND USE PLAN, AND SHALL INCLUDE EVALUATION OF EXISTING
DOWNSTREAM SEWER CAPACITY.
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CONCEPTUAL STORMWATER MANAGEMENT PLAN

STORMWATER MANAGEMENT NOTES:

1. TOPOGRAPHIC AND UTILITY INFORMATION BASED ON AVAILABLE GIS MAPPING.
PRELIMINARY BOUNDARY SURVEY PREPARED BY WITHERSRAVENEL.

2. WETLAND/STREAM INFORMATION BASED ON EVALUATION BY S&EC DATED 09/18/20.

3. REGULATORY FEMA MAPPED FLOODPLAINS EXIST ON SITE PER FIRM MAP #3720072200J
(5/2/06).

4. THE SUBJECT PROPERTY IS LOCATED WITHIN THE TOWN OF APEX PRIMARY WATERSHED
PROTECTION OVERLAY DISTRICT.

5. STORMWATER MANAGEMENT FACILITIES SHALL BE DESIGNED PER THE TOWN OF APEX
STANDARDS AND REGULATIONS FOR STORMWATER QUANTITY AND QUALITY (UDO SECTION
6.1.7 B).

6. ALL APPLICABLE LOCAL AND STATE ENVIRONMENTAL PERMITS SHALL BE OBTAINED PRIOR
TO START OF CONSTRUCTION.

7. STORMWATER TREATMENT WILL BE HANDLED BY INDIVIDUAL OR REGIONAL FACILITIES
WITHIN THE SUBJECT PROPERTY OR ADJACENT OFF-SITE DRAINAGE EASEMENT.

8. THE POST DEVELOPMENT PEAK FLOW RATE OF ON-SITE STORMWATER WILL NOT EXCEED
THE PRE-DEVELOPMENT PEAK FLOW RATE IN ACCORDANCE WITH THE UDO.
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Elevations are for illustrative purposes only; elevations submitted at MSP
will be consistent with the architectural standards included in the PUD.
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Elevations are for illustrative purposes only; elevations submitted at MSP
will be consistent with the architectural standards included in the PUD.
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Elevations are for illustrative purposes only; elevations submitted at MSP
will be consistent with the architectural standards included in the PUD.
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Elevations are for illustrative purposes only; elevations submitted at MSP
will be consistent with the architectural standards included in the PUD.
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Elevations are for illustrative purposes only; elevations submitted at MSP
will be consistent with the architectural standards included in the PUD.
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Elevations are for illustrative purposes only; elevations submitted at MSP
will be consistent with the architectural standards included in the PUD.
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P1, P2

Elevations are for illustrative purposes only; elevations submitted at MSP
will be consistent with the architectural standards included in the PUD.
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P1, P2

Elevations are for illustrative purposes only; elevations submitted at MSP
will be consistent with the architectural standards included in the PUD.
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P1, P2

Elevations are for illustrative purposes only; elevations submitted at MSP
will be consistent with the architectural standards included in the PUD.
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P1, P2

Elevations are for illustrative purposes only; elevations submitted at MSP
will be consistent with the architectural standards included in the PUD.
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Executive Summary 

Project Background 

There are plans to construct the proposed Hackney Tract Subdivision on the north side 
of Olive Chapel Road, east of the newly completed Richardson Road, in Apex, NC 
(Figure 1).  The proposed Hackney Tract Subdivision is planned to consist of up to 100 
single-family and 133 multi-family townhomes with full build-out expected in 2024.  
A traffic impact analysis is required by the Town of Apex and North Carolina 
Department of Transportation (NCDOT) to analyze the potential traffic impacts of the 
proposed the Hackney Tract Subdivision and to identify any necessary roadway 
improvements. 

As shown on the conceptual site plan (Figure 2), the development will be accessed 
through one full movement access along Olive Chapel Road: 

 Access #1: full movement access on Olive Chapel Road, approximately 2,500 
feet east of Richardson Road 

In addition, access will be provided via Hasse Avenue extension to the north to 
Richardson Road, and cross-connections will be provided via local street extensions to 
the west to Smith Farm. 

Based on the agreement with the Town of Apex and NCDOT (Appendix A), the 
following existing and future intersections were included in the study and analyzed 
under the AM and PM peak hour conditions:  

 SR 1160 (Olive Chapel Road) and SR 1145 (Richardson Road) 
(unsignalized/future signalized) 

 SR 1160 (Olive Chapel Road) and SR 1162 (Apex Barbecue Road) 
(unsignalized) 

 Richardson Road and Hasse Avenue (unsignalized) 

 US Highway 64 East at Richardson Road (unsignalized/future signalized) 

 US Highway 64 West at U-turn east of Richardson Road 
(unsignalized/future signalized) 

 SR 1160 (Olive Chapel Road) and Future Access #1/Hasse Avenue Extension 
(full movement access) 

The analysis for the Hackney Tract Subdivision was performed under three (3) 
scenarios: Existing (2020), No-Build (2024) and Build (2024) conditions.  The Existing 
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(2020) scenario includes AM and PM peak hour analysis based on turning movement 
count data collected in November 2020.  The No-Build (2024) scenario includes existing 
traffic, a three percent (3%) annual growth rate, and site trips generated by seven 
planned developments within or adjacent to the study area.  The Build (2024) scenario 
includes No-Build (2024) volumes with the addition of site trips generated by the 
proposed Hackney Tract Subdivision.  

Existing (2020) Conditions 

Existing analyses were conducted based on current roadway geometrics and 
intersection turning movement counts.  
 
As reported in the Summary Level of Service (LOS) table on page v, all of the stop- and  
yield-controlled approaches in the study area are operating at acceptable levels of 
service (i.e., LOS D or better) during both the AM and PM peak hours under the 
Existing (2020) conditions, with an exception that the southbound approach of 
Richardson Road (westbound left-turn of US 64) at US 64 Eastbound operates at LOS 
F during both peak hours. 

No-Build (2024) Conditions 

Based on the requirements by the Town of Apex and NCDOT, an annual growth rate 
of three percent (3%) was applied to the existing traffic to account for ambient growth 
between the base year (2020) and the future analysis year (2024).  In addition, site trips 
generated by seven (7) planned developments in the study area were aggregated and 
included in the No-Build (2024) volumes.  It should be noted that although significant 
traffic increases were expected with the inclusion of background developments, an 
undiscounted annual growth rate was applied to offset the impacts on traffic data 
collected in 2020 with COVID-19 pandemic restrictions in place. 
 
As for transportation improvements, mitigation requirements associated with 
Sweetwater are expected to include two new signals and additional turn lanes along 
US 64 at the Richardson Road and U-turn east of Richardson Road intersections; in 
addition, a new signal is expected to be installed by Smith Farm at the Olive Chapel 
Road and Richardson Road intersection once it is warranted.  
 
Based on the No-Build (2024) analysis, the study area is projected to experience traffic 
and delay increases, but the impacts will be substantially mitigated by the background 
transportation improvements.  As a result, all of the signalized intersections and stop-
controlled approaches in the study area are projected to operate at acceptable levels of 
service except that the stop-controlled northbound approach of Apex Barbecue Road 
at Olive Chapel Road is projected to decline to operate at LOS F in the PM peak hour.  
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Trip Generation and Assignment 

Trip generation was conducted based on the most appropriate corresponding trip 
generation codes included in the ITE Trip Generation Manual, 10th Edition and the 
suggested method of calculation in the NCDOT’s “Rate vs. Equation” Spreadsheet.  To 
provide a conservative analysis, no transit, walking, or bicycling reductions will be 
applied.  

Land Use 
Code 

Land Use Unit ADT 
AM Peak Hour PM Peak Hour 

Enter Exit Total Enter Exit Total 

210 Single-Family Detached Housing 100 du 1,040 19 57 76 64 38 102 

220 Multi-Family Housing (Low-Rise) 133 du 965 14 49 63 48 28 76 

Development Total 2,005 33 106 139 112 66 178 

 
In total, the proposed Hackney Tract Subdivision is projected to generate 2,005 daily 
trips with 139 trips (33 entering, 106 exiting) occurring in the AM peak hour and 178 
trips (112 entering, 66 exiting) occurring the PM peak hour.  The resulting site trips 
were distributed in accordance with the existing traffic patterns and anticipated land 
uses.  

Build (2024) Conditions 

The Build (2024) conditions account for both the No-Build (2024) traffic and site traffic 
generated by the proposed Hackney Tract Subdivision.     
 
As shown in the Summary LOS table on page v, the stop-controlled northbound 
approach of Apex Barbeque Road at Olive Chapel Road is projected to continue to 
operate at failing levels of services in the PM peak hour with delay increases.  The rest 
of the intersections included in the study area are projected to continue operating at 
acceptable levels of service during both peak hours.  The planned stop-controlled 
Future Access #1 is projected to operate at LOS C in the AM peak hour and LOS D in 
the PM peak hour. 

Roadway Improvement Recommendations 

As indicated in the traffic operations analyses, the proposed Hackney Tract 
Subdivision is projected to have minimum impacts on traffic operations of the 
surrounding roadway network and intersections.  Nevertheless, the following 
roadway improvements are recommended to improve traffic operations and safety: 
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SR 1160 (Olive Chapel Road) and Future Access #1/Hasse Avenue Extension (unsignalized, 
full movement) 
Future Access #1 is projected to operate at acceptable levels of service during the AM 
and PM peak hour with a two-lane cross-section.  Although traffic volumes are not 
projected to automatically warrant turn lanes on Olive Chapel Road, dedicated turn 
lanes should be provided with the required frontage widening to meet the Town of 
Apex Comprehensive Transportation Plan standards.  Therefore, the following site 
access configuration and transportation improvements are recommended at this 
intersection: 

 Construct Future Access #1 to consist of one inbound lane and one outbound 
lane. 

 Provide a dedicated left-turn lane on eastbound Olive Chapel Road with 100 
feet of storage length and appropriate taper. 

 Provide a dedicated right-turn lane on westbound Olive Chapel Road with 
100 feet of storage length and appropriate taper. 

SR 1160 (Olive Chapel Road) and SR 1162 (Apex Barbecue Road) (unsignalized) 
Traffic analysis indicated that the northbound approach of Apex Barbecue Road is 
projected to operate at LOS F in the PM peak hour under the No-Build and Build 
conditions.  The intersection is not anticipated to meet warrants for installing a new 
traffic signal, while options for adding new turn lanes are limited due to the skewed 
angle of intersection on a curve of Olive Chapel Road and potential right-of-
way/drainage restrictions.  As shown on the Apex Comprehensive Transportation 
Plan, this intersection is identified for future intersection realignment.  Since site trips 
are anticipated to contribute less than 4% traffic increases in the AM and 3% in the PM 
at this intersection (increases of only 1 VPH in the AM peak hour and 2 VPH in the PM 
peak on the stop-controlled approach), improvement should not be required by this 
development based on the Town of Apex UDO.  Nevertheless, alternative traffic 
control method (such as AWSC), if warranted by crash analysis, may be considered 
before this intersection is realigned in the future based on the Town of Apex CTP.  
 
The rest of study area intersections are expected to operate acceptably.  Therefore, no 
mitigation is required. 
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Summary Level of Service Table 

Intersection and Approach Control 
Existing (2020) No-Build (2024) Build (2024) 

AM PM AM PM AM PM 

Richardson Rd and Olive 
Chapel Rd 

TWSC/ 
Signal 

- - A 
(9.7) 

B 
(11.8) 

A 
(9.8) 

B 
(12.0) 

Eastbound --- --- A-9.7 B-10.7 A-9.8 B-10.9 
Westbound --- --- B-10.3 B-12.0 B-10.5 B-12.2 
Northbound B-11.9 B-14.1 B-10.2 B-12.7 B-10.3 B-13.0 
Southbound B-11.7 C-15.5 A-8.4 B-11.5 A-8.5 B-11.6 
Apex Barbecue Rd and 
Olive Chapel Rd TWSC 

- - - - - - 

Northbound B-11.8 C-19.5 C-16.8 F-92.5 C-17.9 F-134.5 
Richardson Rd and Little 
Gem Ln/Hasse Ave 

TWSC 
- - - - - - 

Eastbound A-9.8 B-10.2 C-16.5 C-21.8 C-19.1 D-32.0 
Westbound A-9.7 A-9.9 C-15.1 C-19.1 C-17.0 C-21.9 
Richardson Rd/WB Left-
Over and US 64 

TWSC/ 
Signal 

- - C 
(20.7) 

D 
(42.0) 

C 
(22.0) 

D 
(44.5) 

Eastbound --- --- C-20.7 D-51.3 C-23.7 E-56.0 
Northbound C-23.5 C-23.3 C-28.2 D-47.4 C-28.5 D-50.1 
Southbound F-66.0 F-216.7 B-10.9 B-19.6 A-9.8 B-19.5 
U-Turn East of 
Richardson Rd and US 64 TWSC/ 

Signal 

- - B 
(11.8) 

C 
(27.6) 

B 
(12.5) 

C 
(30.9) 

Westbound --- --- A-9.6 C-20.5 B-10.5 C-24.1 
Northbound B-14.2 C-18.2 C-27.8 E-59.9 C-26.5 E-62.1 
Olive Chapel Rd & Hasse 
Ave/Future Access #1 TWSC 

- - - - - - 
Southbound --- --- --- --- C-16.1 D-25.0 

LEGEND: X (XX) = Overall intersection LOS (intersection delay in sec/veh); 

X - XX = approach LOS – approach delay in sec/veh 
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Background Lane Geometrics

Proposed Development

Figure ES
Future (2024) Lane Geometrics and Traffic Control

Hackney Tract Subdivision
Apex, NC
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Introduction 

There are plans to construct the proposed Hackney Tract Subdivision on the north side 
of Olive Chapel Road, east of the newly completed Richardson Road, in Apex, NC 
(Figure 1).  The proposed Hackney Tract Subdivision is planned to consist of up to 100 
single-family and 133 multi-family townhomes with full build-out expected in 2024. 

As shown on the conceptual site plan (Figure 2), the development will be accessed 
through one full movement access along Olive Chapel Road: 

 Access #1: full movement access on Olive Chapel Road, approximately 2,500 
feet east of Richardson Road 

In addition, access will be provided via Hasse Avenue extension to the north to 
Richardson Road, and cross-connections will be provided via local street extensions to 
the west to Smith Farm. 

Based on the agreement with the Town of Apex and NCDOT (Appendix A), the 
following existing and future intersections were included in the study and analyzed 
under the AM and PM peak hour conditions:  

 SR 1160 (Olive Chapel Road) and SR 1145 (Richardson Road) 
(unsignalized/future signalized) 

 SR 1160 (Olive Chapel Road) and SR 1162 (Apex Barbecue Road) 
(unsignalized) 

 Richardson Road and Hasse Avenue (unsignalized) 

 US Highway 64 East at Richardson Road (unsignalized/future signalized) 

 US Highway 64 West at U-turn east of Richardson Road 
(unsignalized/future signalized) 

 SR 1160 (Olive Chapel Road) and Future Access #1/Hasse Avenue Extension 
(full movement access) 

 

VHB Engineering NC, P.C. (VHB) is contracted with the development team to analyze 
the potential traffic impacts of the proposed development and to identify any 
necessary roadway improvements.  This Traffic Impact Analysis (TIA) summarizes 
trip generation, distribution, traffic assignment, and traffic analyses for the proposed 
development.  The Memorandum of Understanding, which summarizes the 
assumptions for the study is included in Appendix A.    

1 

- Page 940 -



Figure 1:
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Existing (2020) Conditions 

Existing Roadway Conditions 

This section describes the existing roadways in the vicinity of the proposed 
development.  Annual Average Daily Traffic (AADT) data for the surrounding 
network of roadway were obtained from the North Carolina Department of 
Transportation (NCDOT).  The most recent AADT counts from the NCDOT are for 
2019 on the study area roadways. 

Olive Chapel Road (SR 1160) 
 Olive Chapel Road is a two-lane undivided road within the study area. The 

posted speed limit along this roadway is 45 miles per hour (mph). 
 As shown on the Town of Apex Thoroughfare and Collector Street Plan (last 

amended October 2020), Olive Chapel Road is planned to be widened to a 4-
lane thoroughfare with median across the study area. 

 The 2019 NCDOT AADT along Olive Chapel Road was 2,500 vehicles per 
day (vpd) between New Hill Olive Chapel Road and Kelly Road. 

Richardson Road (SR 1145) 
 Richardson Road is a new two-lane median divided roadway connecting US 

Highway 64 and Olive Chapel Road within the study area. The posted speed 
limit along this roadway is 45 mph. 

 As shown on the Town of Apex Thoroughfare and Collector Street Plan, 
Richardson Road is planned to be widened to a 4-lane thoroughfare with 
median across the study area. 

 The 2019 AADT along Richard Road was 810 vpd south of Olive Chapel 
Road.  No AADT information is available for Richardson Road between Olive 
Chapel Road and US 64. 

Apex Barbecue Road (SR 1162) 
 Apex Barbecue Road is a two-lane undivided roadway south of the project 

site within the study area. The posted speed limit along this roadway is 45 
mph. 

 As shown on the Town of Apex Thoroughfare and Collector Street Plan, 
Apex Barbeque Road is planned to be widened to a 3-lane thoroughfare with 
intersection realignment planned at Olive Chapel Road. 

 The 2019 NCDOT AADT along Apex Barbeque Road was 4,500 vpd between 
Kelly Road and Olive Chapel Road. 

2 
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US Highway 64 (US 64) 
 US Highway 64 is a four-lane median divided highway with partial control 

of access within the study area. The posted speed limit along US 64 is 55 mph. 
 As shown on the Town of Apex Thoroughfare and Collector Street Plan, US 

Highway 64 is planned to be a freeway facility with full control of access, and 
a future interchange is planned along US 64 with Richardson Road/Jenks 
Road. 

 The 2019 NCDOT AADT along US 64 was 27,000 vpd between New Hill 
Road and Kelly Road. 

Hasse Avenue 
 Hasse Avenue is a two-lane undivided local road within the study area.  No 

posted speed limit was observed along Hasse Avenue. 
 As shown on the Town of Apex Thoroughfare and Collector Street Plan, 

Hasse Avenue is planned to be extended to a two-lane major collector street 
between Richardson Road and Olive Chapel Road. 

 No AADT information is available for Hasse Avenue within the study area. 

Figure  3 provides a schematic diagram of the roadways near the proposed 
development including the existing intersection geometrics. 

- Page 944 -



Proposed Development

Figure 3
Existing (2020) Lane Geometrics and Traffic Control

Hackney Tract Subdivision
Apex, NC

LEGEND

Existing Roadway

Future Roadway

Existing Stop Controlled Approach

Existing Lane Geometrics

Hasse Avenue

SR 1145 
(Richardson 

Road)

SR 1160 
(Olive Chapel 

Road)

SR 1162 
(Apex Barbecue

Road)

SR 1160 
(Olive Chapel 

Road)

Richardson 
Road

US Highway 
64

Jenks Road

Hasse Avenue

US Highway 
64

Richardson 
Road

U‐Turn East 
of Richardson

Hasse Avenue

1
0
0
'

250'

150'

150'

1
5
0
'

1
7
5
'

1
5
0
'

1
2
5
'

175'

575'
625'

< 
2,

70
0'

 >
< 

4,
85

0'
 >

< 2,950' > < 3,050' >

SPEED
LIMIT

55
SPEED
LIMIT

55

SPEED
LIMIT

45
SPEED
LIMIT

45

2015 AADT
800 VPD

2019 AADT
27,000 VPD

2019 AADT
2,500 VPD

- Page 945 -



 

7 

Existing Turning Movement Data 

VHB Engineering NC, P.C. collected the intersection turning movement counts 
analyzed in this TIA in November 2020.  Traffic data were collected during typical AM 
(7:00 – 9:00 AM) and PM (4:00 – 6:00 PM) peak periods while schools were partially 
open due to the COVID-19 pandemic restrictions.  Table 1 summarizes the schedule 
used to obtain the turning movement data.  A detailed summary of the traffic counts 
can be found in Appendix B.  
 

Table 1:  Weekday Peak Hour Turning Movement Count Schedule 

Intersection  Time Period  Data Collection Date 

Olive Chapel Road and Richardson Road 
7:00 AM – 9:00 AM 

4:00 PM – 6:00 PM 

Thursday 

November 5, 2020 

Richardson Road and Hasse Avenue/Little 

Gem Lane 

7:00 AM – 9:00 AM 

4:00 PM – 6:00 PM 

Thursday 

November 5, 2020 

US Highway 64 and Richardson Road 
7:00 AM – 9:00 AM 

4:00 PM – 6:00 PM 

Thursday 

November 5, 2020 

US Highway 64 and U‐Turn East of 

Richardson Road 

7:00 AM – 9:00 AM 

4:00 PM – 6:00 PM 

Thursday 

November 5, 2020 

Olive Chapel Road and Apex Barbecue Road 
7:00 AM – 9:00 AM 

4:00 PM – 6:00 PM 

Thursday 

November 5, 2020 

 
The existing peak hour turning movement volumes are shown in Figure 4. 

Level of Service Criteria 

Peak hour level of service (LOS) measures the adequacy of the intersection geometrics 
and traffic controls of a particular intersection or approach for the given turning 
volumes.  Levels of service range from A through F, based on the average control delay 
experienced by vehicles traveling through the intersection during the peak hour.  
Control delay represents the portion of total delay attributed to traffic control devices 
(e.g., signals or stop signs).  Table 2 provides a general description of various levels of 
service categories and delay ranges. 
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Table 2:  Level of Service Standard for Intersections 

Level of Service  Signalized Intersection  Unsignalized Intersection 

A  <= 10 sec.  <= 10 sec. 

B  10‐20 sec.  10‐15 sec. 

C  20‐35 sec.  15‐25 sec. 

D  35‐55 sec.  25‐35 sec. 

E  55‐80 sec.  35‐50 sec. 

F  > 80 sec.  > 50 sec. 

 
The engineering profession generally accepts LOS D as an acceptable operating 
condition for signalized intersections.  Based on the Policy on Street and Driveway 
Access to North Carolina Highways (NCDOT Driveway Manual) and the Town of 
Apex Unified Development Ordinance (UDO), geometric and/or traffic control 
improvements should be identified at signalized intersections to prevent the traffic 
generated by the proposed development from causing any intersection or roadway 
approach to fall below LOS D.   For intersections projected to operate worse than LOS 
D under the background conditions, improvements should be identified to minimize 
the increase in average overall intersection delay when site traffic accounts for at least 
10% of the projected total peak hour traffic at the intersections. 
 
At unsignalized intersections, stop-controlled minor street approaches may exceed 
LOS D provided the addition of development traffic is not anticipated to warrant a 
traffic signal upon build-out and the resulting congestion does not block traffic 
movements at adjacent intersections.  Guidelines provided by NCDOT shall be used 
in the evaluation of the need for and length of exclusive right and/or left turn lanes to 
support development traffic; for any and all turning movements where the 
development is anticipated to add at least 10% to the existing peak hour traffic volume, 
improvements may be required to mitigate the impact of development traffic on turn 
lane storage requirements.   

Level of Service Analysis 

Intersection levels of service analyses were performed for the typical weekday AM and 
PM peak hours using Synchro/SimTraffic Professional Version 10.  A summary of the 
findings for the Existing (2020) scenario LOS analysis can be found in Table 3 and the 
full Synchro/HCS output can be found in Appendix D. 
 
As reported in Table 3, all of the stop- and  yield-controlled approaches in the study 
area are operating at acceptable levels of service (i.e., LOS D or better) during both the 
AM and PM peak hours under the Existing (2020) conditions, with an exception that 
the southbound approach of Richardson Road (westbound left-turn of US 64) at US 64 
Eastbound operates at LOS F during both peak hours. 
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Table 3:  Existing (2020) LOS Results 

Intersection and Approach Control 
Existing (2020) 

AM PM 

Richardson Rd and Olive Chapel 
Rd 

TWSC 
- - 

Northbound B-11.9 B-14.1 
Southbound B-11.7 C-15.5 
Apex Barbecue Rd and Olive 
Chapel Rd TWSC 

- - 

Northbound B-11.8 C-19.5 
Richardson Rd and Little Gem 
Ln/Hasse Ave 

TWSC 
- - 

Eastbound A-9.8 B-10.2 
Westbound A-9.7 A-9.9 
Richardson Rd/WB Left-Over and 
US 64 

TWSC 
- - 

Northbound C-23.5 C-23.3 
Southbound F-66.0 F-216.7 
U-Turn East of Richardson Rd and 
US 64 TWSC 

- - 

Northbound B-14.2 C-18.2 

LEGEND: X (XX) = Overall intersection LOS (intersection delay in sec/veh); 

X - XX = approach LOS – approach delay in sec/veh 
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No-Build (2024) Conditions 

Background Growth and Development 

Based on discussions with the Town of Apex and NCDOT, an annual growth rate of 
three percent (3%) was applied to the existing traffic to account for the growth between 
the base year (2020) and the future analysis year (2024).  In addition, site trips from 
seven (7) adjacent developments that are expected to occur before the analysis year 
were incorporated into the analysis.   
 
Saddlebrook (Lawrence Assemblage/Richardson West) – Located in the southwest corner of 
the Olive Chapel Road and Richardson Road intersection, this residential development 
is proposed to consist of 104 single-family homes and be constructed by 2017.  A traffic 
analysis report was prepared by Ramey Kemp & Associates and submitted to the 
Town on November 3, 2014.  As detailed in the report, the development is projected to 
generate 1,090 daily site trips, with 83 trips (21 entering, 62 exiting) occurring in the 
AM peak hour and 109 trips (69 entering, 40 exiting) occurring in the PM peak hour.  
These trips were distributed to the study area based on the assumed distribution 
patterns in the report. Field visits indicate that construction has begun but has not been 
completed; therefore, a percentage of traffic associated with the development was 
included in the No-Build (2024) analysis.  
 
Sweetwater – Located on US 64 in Wake County, this mixed-use development is 
projected to consist of 375 single-family homes, 60 condominiums, 50,000 sf of office, 
200,000 sf of retail, 7,000 sf of high-turnover restaurant, 3,000 sf of fast food with drive 
through window, and a drive-in bank with 4 lanes and be constructed by 2019. A TIA 
was prepared by Ramey Kemp & Associates and submitted on December 18, 2014. As 
detailed in the report the development is projected to generate 18,360 daily site trips, 
with 914 trips (457 entering, 457 exiting) occurring in the AM peak hour and 1,736 trips 
(865 entering, 871 exiting) occurring in the PM peak hour. These trips were distributed 
to the study area based on the assumed distribution patterns in the report. Field visits 
indicate that approximately 80% of the residential and 0% of the mixed-use phases 
have been constructed; therefore, a percentage of traffic associated with the 
development was included in the No-Build (2024) analysis. 
 
Buckhorn Preserve (Goodwin-MacNair) – Located on the east side of Richardson Road, 
just north of M. Zion Church Road, this residential development is projected to consist 
of 347 single-family homes and be constructed by 2020.  A TIA was prepared by VHB 

3 
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and submitted to the Town on June 26, 2015, with an addendum submitted on August 
3, 2015.  As detailed in the report, the development is projected to generate 3,299 daily 
site trips, with 253 trips (63 entering, 190 exiting) occurring in the AM peak hour and 
322 trips (203 entering, 119 exiting) occurring in the PM peak hour.  These trips were 
distributed to the study area based on the assumed distribution patterns in the report.  
Field visits indicate that the development has not been fully constructed; therefore, a 
percentage of the traffic associated with the development was included in the 
No-Build (2024) analysis. 
 
Stillwater (Womble) – Located between Ragan Road and Richardson Road north of 
Humie Olive Road, this residential development is projected to consist of 303 single-
family homes and be constructed by 2018.  A TIA was prepared by Stantec and 
submitted to the Town on February 27, 2014.  As detailed in the report, the 
development is projected to generate 2,912 daily site trips, with 221 trips (55 entering, 
166 exiting) occurring in the AM peak hour and 285 trips (180 entering, 105 exiting) 
occurring in the PM peak hour.  These trips were distributed to the study area based 
on the assumed distribution patterns in the report. Field visits indicated that the 
development has not been fully constructed; therefore, a percentage of the traffic 
associated with the development was included in the No-Build (2024) analysis. 
 
Westford – Located on the north side of US 64 and east of Jenks Road, this residential 
development is projected to consist of 300 apartment units, 225 townhomes, and 90 
single-family homes and be constructed by 2019.  A TIA was prepared by Kimley-
Horn and submitted to the Town on December 7, 2016.  As detailed in the report, the 
development is projected to generate 4,188 daily site trips, with 323 trips (65 entering, 
258 exiting) occurring in the AM peak hour and 396 trips (257 entering, 139 exiting) 
occurring in the PM peak hour.  These trips were distributed to the study area based 
on the assumed distribution patterns in the report.  Field visits indicated that the 
development has not been fully constructed; therefore, a percentage of the traffic 
associated with the development was included in the No-Build (2024) analysis. 
 
Smith Farm – Located north of Olive Chapel Road, west of Kelly Road, and south of US 
64, this mixed-use development is projected to consist of 430 single-family homes, 170 
townhomes, 150 apartments, 100,000 sf of office, 150,000 sf of retail, 10,000 sf of 
pharmacy, 16,000 sf of high-turnover sit-down restaurant, 9,000 sf of fast-food 
restaurant, 12,000 sf of drive-in bank, and a gas station with 8 fueling positions and be 
constructed by 2021.  A TIA was prepared by Ramey Kemp & Associates and 
submitted to the Town on November 24, 2015.  As detailed in the report, the 
development is projected to generate 27,930 daily site trips, with 1,709 trips (847 
entering, 862 exiting) occurring in the AM peak hour and 2,545 trips (1,301 entering, 
1,244 exiting) occurring in the PM peak hour.  These trips were distributed to the study 
area based on the assumed distribution patterns in the report.  Field visits indicated 
that the development has not been fully constructed; therefore, a percentage of the 
traffic associated with the development was included in the No-Build (2024) analysis. 
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Linden (Pricewood Assemblage) – Located in the northwest quadrant of the intersection 
of Olive Chapel Road and Pricewood Lane, this residential development is projected 
to consist of 211 single-family homes and be constructed by 2022.  A TIA was prepared 
by Ramey Kemp & Associates and submitted to the Town on August 31, 2016.  As 
detailed in the report, the development is projected to generate 2,010 daily site trips, 
with 158 trips (40 entering, 118 exiting) occurring in the AM peak hour and 211 trips 
(133 entering, 78 exiting) occurring in the PM peak hour.  These trips were distributed 
to the study area based on the assumed distribution patterns in the report.  Field visits 
indicated that the development has not been fully constructed; therefore, a percentage 
of the traffic associated with the development was included in the No-Build (2024) 
analysis. 
 
As for transportation improvements, mitigation requirements associated with 
Sweetwater are expected to include two new signals and additional turn lanes along 
US 64 at the Richardson Road and U-Turn East of Richardson Road intersections, and 
Smith Farm is committed to installing a new signal at the Olive Chapel Road and 
Richardson Road intersection once it is warranted.  
 
Note that although significant traffic increases are expected due to the inclusion of 
background developments, an undiscounted annual traffic growth rate of three 
percent (3%) was applied to offset the impacts on traffic data collected under the 
Existing (2020) conditions with COVID-19 pandemic restrictions in place.   The No-
Build (2024) AM and PM peak hour volumes are shown in Figure 5. 

Level of Service Analysis 

Intersection levels of service analyses were performed for the typical weekday AM and 
PM peak hours using Synchro/SimTraffic Professional Version 10.  A summary of the 
findings for the No-Build (2024) scenario LOS analysis can be found in Table 4.  The 
full Synchro/HCS output for the No-Build scenario can be found in Appendix D. 
 
As reported in Table  4, the study area is projected to experience traffic and delay 
increases, but the impacts will be substantially mitigated by the background 
transportation improvements.  As a result, all of the signalized intersections and stop-
controlled approaches in the study area are projected to operate at acceptable levels of 
service except that the stop-controlled northbound approach of Apex Barbecue Road 
at Olive Chapel Road is projected to decline to operate at LOS F in the PM peak hour. 
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Table 4:  No‐Build (2024) LOS Results 

Intersection and Approach Control 
No-Build (2024) 

AM PM 

Richardson Rd and Olive Chapel Rd 

Signal 

A 
(9.7) 

B 
(11.8) 

Eastbound A-9.7 B-10.7 
Westbound B-10.3 B-12.0 
Northbound B-10.2 B-12.7 
Southbound A-8.4 B-11.5 
Apex Barbecue Rd and Olive Chapel Rd 

TWSC 
- - 

Northbound C-16.8 F-92.5 
Richardson Rd and Little Gem Ln/Hasse 
Ave 

TWSC 
- - 

Eastbound C-16.5 C-21.8 
Westbound C-15.1 C-19.1 
Richardson Rd/WB Left-Over and US 
64 

Signal 

C 
(20.7) 

D 
(42.0) 

Eastbound C-20.7 D-51.3 
Northbound C-28.2 D-47.4 
Southbound B-10.9 B-19.6 
U-Turn East of Richardson Rd and US 
64 

Signal 

B 
(11.8) 

C 
(27.6) 

Westbound A-9.6 C-20.5 
Northbound C-27.8 E-59.9 

LEGEND: X (XX) = Overall intersection LOS (intersection delay in sec/veh); 

X - XX = approach LOS – approach delay in sec/veh 

- Page 953 -



1770 (2166)

719 (971) (472) 247 XX

(1166) 1124 (XX)

(388) 267 915

(1331)

(3) (648) (111) 103 (76)

1 503 48 0 (1)

15 (15)

(2) 1

(1) 0 2 478 10

(3) 1 (2) (599) (23)

(55) (147) (139) 120 (139)

48 102 93 65 (104) 328 (571)

93 (167) 83 (235)

(58) 54 (520) 419

(119) 68 37 110 128 (46) 20

(41) 22 (31) (103) (165) 27 97

(28) (168)

Turning Movement

LEGEND

Existing Roadway

Future Roadway

Existing Stop Controlled Approach

Future Signalized Intersection

AM Peak Hour Turning Movement Volume

PM Peak Hour Turning Movement Volume

Proposed Development

Figure 5
No-Build (2024) AM and PM Peak Hour Turning Movement Volumes

Hackney Tract Subdivision
Apex, NC

Hasse Avenue

SR 1145 
(Richardson 

Road)

SR 1160 
(Olive Chapel 

Road)

SR 1162 
(Apex Barbecue

Road)

SR 1160 
(Olive Chapel 

Road)

Richardson 
Road

US Highway 
64

Jenks Road

Hasse Avenue

US Highway 
64

Richardson 
Road

U‐Turn East 
of Richardson

Hasse Avenue

- Page 954 -



Figure 6
Background (2024) Lane Geometrics and Traffic Control

Hackney Tract Subdivision
Apex, NC
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Build (2024) Conditions 

There are plans to construct the proposed Hackney Tract Subdivision on the north side 
of Olive Chapel Road, east of the newly completed Richardson Road, in Apex, NC 
(Figure 1).  The proposed Hackney Tract Subdivision is planned to consist of up to 100 
single-family and 133 multi-family townhomes with full build-out expected in 2024.     

Trip Generation 

Trip generation was conducted based on the most appropriate corresponding trip 
generation codes included in the ITE Trip Generation Manual, 10th Edition and the 
suggested method of calculation in the NCDOT’s “Rate vs. Equation” Spreadsheet.  To 
provide a conservative analysis, no transit, walking, or bicycling reductions will be 
applied.  

 
Table 5 summarizes the estimated trip generation for the proposed Hackney Tract 
Subdivision for weekday AM and PM peak hours. 
 

Table 5:  Trip Generation Rates 

Land Use 
Code 

Land Use Unit ADT 
AM Peak Hour PM Peak Hour 

Enter Exit Total Enter Exit Total 

210 Single-Family Detached Housing 100 du 1,040 19 57 76 64 38 102 

220 Multi-Family Housing (Low-Rise) 133 du 965 14 49 63 48 28 76 

Development Total 2,005 33 106 139 112 66 178 

 
In total, the proposed Hackney Tract Subdivision is projected to generate 2,005 daily 
trips with 139 trips (33 entering, 106 exiting) occurring in the AM peak hour and 178 
trips (112 entering, 66 exiting) occurring the PM peak hour.   

Traffic Distribution and Assignment 

As shown on the conceptual site plan (Figure 2), the development will be accessed 
through one full movement access along Olive Chapel Road: 

4 

- Page 956 -



 

18 

 Access #1: full movement access on Olive Chapel Road, approximately 2,500 
feet east of Richardson Road 

In addition, access will be provided via Hasse Avenue extension to the north to 
Richardson Road, and cross-connections will be provided via local street extensions to 
the west to Smith Farm.  Potential traffic reductions due to cross-connections are not 
accounted for in this TIA to be conservative.  

Based on agreements with the Town of Apex and NCDOT through the Memorandum 
of Understanding (Appendix A), the directional distribution percentages are as 
follows: 

 from/to the east via US Highway 64 – 50% 

 from/to the west via US Highway 64 – 10% 

 from/to the east via Olive Chapel Road – 25% 

 from/to the west via Olive Chapel Road – 5% 

 from/to the south via Richardson Road – 8% 

 from/to the south via Apex Barbecue Road – 2% 

A graphic illustration of the proposed peak hour directional distribution percentages 
is shown in Figure 7, with the resulting site trips shown in Figure 8. 
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Level of Service Analysis 

The Build (2024) analysis scenario includes the No-Build (2024) traffic as well as site-
generated trips from the proposed development.  Figure 9 depicts the turning 
movement volumes used in the Build (2024) scenario analysis. 
 
Intersection levels of service analyses were performed for the typical weekday AM and 
PM peak hours using Synchro/SimTraffic Professional Version 10.   Table 6 summarizes 
the LOS results for the Build (2024) scenario and Appendix D contains the full 
Synchro/HCS reports of the analysis. 
 
As reported in Table 6, the stop-controlled northbound approach of Apex Barbeque 
Road at Olive Chapel Road is projected to continue to operate at failing levels of 
services in the PM peak hour with delay increases.  The rest of the intersections 
included in the study area are projected to continue operating at acceptable levels of 
service during both peak hours.  The planned stop-controlled Future Access #1 is 
projected to operate at LOS C in the AM peak hour and LOS D in the PM peak hour. 
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Table 6:  Build (2024) LOS Results 

Intersection and Approach Control 
Build (2024) 

AM PM 

Richardson Rd and Olive Chapel Rd 

Signal 

A 
(9.8) 

B 
(12.0) 

Eastbound A-9.8 B-10.9 
Westbound B-10.5 B-12.2 
Northbound B-10.3 B-13.0 
Southbound A-8.5 B-11.6 
Apex Barbecue Rd and Olive Chapel Rd 

TWSC 
- - 

Northbound C-17.9 F-134.5 
Richardson Rd and Little Gem Ln/Hasse 
Ave 

TWSC 
- - 

Eastbound C-19.1 D-32.0 
Westbound C-17.0 C-21.9 

Richardson Rd/WB Left-Over and US 64 
Signal 

C 
(22.0) 

D 
(44.5) 

Eastbound C-23.7 E-56.0 
Northbound C-28.5 D-50.1 
Southbound A-9.8 B-19.5 

U-Turn East of Richardson Rd and US 64 
Signal 

B 
(12.5) 

C 
(30.9) 

Westbound B-10.5 C-24.1 
Northbound C-26.5 E-62.1 
Olive Chapel Rd & Hasse Ave/Future 
Access #1 TWSC 

- - 
Southbound C-16.1 D-25.0 

LEGEND: X (XX) = Overall intersection LOS (intersection delay in sec/veh); 

X - XX = approach LOS – approach delay in sec/veh 
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Findings and Conclusions 

 
As indicated in the traffic operations analyses, the proposed Hackney Tract 
Subdivision is projected to have minimum impacts on traffic operations of the 
surrounding roadway network and intersections.  Nevertheless, the following 
roadway improvements are recommended to improve traffic operations and safety: 
 

SR 1160 (Olive Chapel Road) and Future Access #1/Hasse Avenue Extension (unsignalized, 
full movement) 
Future Access #1 is projected to operate at acceptable levels of service during the AM 
and PM peak hour with a two-lane cross-section.  Although traffic volumes are not 
projected to automatically warrant turn lanes on Olive Chapel Road, dedicated turn 
lanes should be provided with the required frontage widening to meet the Town of 
Apex Comprehensive Transportation Plan standards.  Therefore, the following site 
access configuration and transportation improvements are recommended at this 
intersection: 

 Construct Future Access #1 to consist of one inbound lane and one outbound 
lane. 

 Provide a dedicated left-turn lane on eastbound Olive Chapel Road with 100 
feet of storage length and appropriate taper. 

 Provide a dedicated right-turn lane on westbound Olive Chapel Road with 
100 feet of storage length and appropriate taper. 

SR 1160 (Olive Chapel Road) and SR 1162 (Apex Barbecue Road) (unsignalized) 
Traffic analysis indicated that the northbound approach of Apex Barbecue Road is 
projected to operate at LOS F in the PM peak hour under the No-Build and Build 
conditions.  The intersection is not anticipated to meet warrants for installing a new 
traffic signal, while options for adding new turn lanes are limited due to the skewed 
angle of intersection on a curve of Olive Chapel Road and potential right-of-
way/drainage restrictions.  As shown on the Apex Comprehensive Transportation 
Plan, this intersection is identified for future intersection realignment.  Since site trips 
are anticipated to contribute less than 4% traffic increases in the AM and 3% in the PM 
at this intersection (increases of only 1 VPH in the AM peak hour and 2 VPH in the PM 
peak on the stop-controlled approach), improvement should not be required by this 
development based on the Town of Apex UDO.  Nevertheless, alternative traffic 
control method (such as AWSC), if warranted by crash analysis, may be considered 

5 
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before this intersection is realigned in the future based on the Town of Apex CTP.  
 
The rest of study area intersections are expected to operate acceptably.  Therefore, no 
mitigation is required.  A summary of the findings for the analysis scenarios is shown 
in Table 7, and the resulting future lane configurations and traffic controls in 2024 are 
shown in Figure 10. 
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Table 7:  Summary LOS Table 

Intersection and Approach Control 
Existing (2020) No-Build (2024) Build (2024) 

AM PM AM PM AM PM 

Richardson Rd and Olive 
Chapel Rd 

TWSC/ 
Signal 

- - A 
(9.7) 

B 
(11.8) 

A 
(9.8) 

B 
(12.0) 

Eastbound --- --- A-9.7 B-10.7 A-9.8 B-10.9 
Westbound --- --- B-10.3 B-12.0 B-10.5 B-12.2 
Northbound B-11.9 B-14.1 B-10.2 B-12.7 B-10.3 B-13.0 
Southbound B-11.7 C-15.5 A-8.4 B-11.5 A-8.5 B-11.6 
Apex Barbecue Rd and 
Olive Chapel Rd TWSC 

- - - - - - 

Northbound B-11.8 C-19.5 C-16.8 F-92.5 C-17.9 F-134.5 
Richardson Rd and Little 
Gem Ln/Hasse Ave 

TWSC 
- - - - - - 

Eastbound A-9.8 B-10.2 C-16.5 C-21.8 C-19.1 D-32.0 
Westbound A-9.7 A-9.9 C-15.1 C-19.1 C-17.0 C-21.9 
Richardson Rd/WB Left-
Over and US 64 

TWSC/ 
Signal 

- - C 
(20.7) 

D 
(42.0) 

C 
(22.0) 

D 
(44.5) 

Eastbound --- --- C-20.7 D-51.3 C-23.7 E-56.0 
Northbound C-23.5 C-23.3 C-28.2 D-47.4 C-28.5 D-50.1 
Southbound F-66.0 F-216.7 B-10.9 B-19.6 A-9.8 B-19.5 
U-Turn East of 
Richardson Rd and US 64 TWSC/ 

Signal 

- - B 
(11.8) 

C 
(27.6) 

B 
(12.5) 

C 
(30.9) 

Westbound --- --- A-9.6 C-20.5 B-10.5 C-24.1 
Northbound B-14.2 C-18.2 C-27.8 E-59.9 C-26.5 E-62.1 
Olive Chapel Rd & Hasse 
Ave/Future Access #1 TWSC 

- - - - - - 
Southbound --- --- --- --- C-16.1 D-25.0 

LEGEND: X (XX) = Overall intersection LOS (intersection delay in sec/veh); 

X - XX = approach LOS – approach delay in sec/veh 
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To: Russell H. Dalton, PE 
Public Works & Transportation 
Town of Apex 
73 Hunter Street 
Apex, NC 27502 

Date: November 12, 2020 

 Project #: 38504.25  
 

From: Baohong Wan, PhD, PE 
Senior Project Manager 

Re: Hackney Tract Subdivision TIA 
Memorandum of Understanding 
 

 
This memorandum summarizes the assumptions for a Traffic Impact Analysis (TIA) prepared for the proposed Hackney 
Tract Subdivision on Olive Chapel Road, west of the newly completed Richardson Road, in Apex, NC. Based on the 
preliminary plan (attached), the development is to consist of a mix of single-family and multi-family townhome uses: 

 100 single family homes 
 133 townhomes 

Access to the development is to be provided primarily through a collector street (Hasse Avenue Extension) planned 
across the property.  In addition, cross-connections will be provided via several street extensions to Smith Farm. 

Study Area 
Based on our previous correspondence, the following existing and future study area intersections will be included for 
analysis under the AM and PM peak hour conditions: 

 SR 1160 (Olive Chapel Road) and SR 1145 (Richardson Road) (unsignalized/future signalized) 
 SR 1160 (Olive Chapel Road) and SR 1162 (Apex Barbecue Road) (unsignalized) 
 Richardson Road and Hasse Avenue (unsignalized) 
 US Highway 64 East at Richardson Road (unsignalized/future signalized) 
 US Highway 64 West at U-turn east of Richardson Road (unsignalized/future signalized) 
 SR 1160 (Olive Chapel Road) and Future Access #1/Hasse Avenue Extension (full movement access) 

The signalized intersection of SR 1160 (Olive Chapel Road) and SR 1163 (Kelly Road) was initially considered, but it 
was excluded from the study area due to its distance from the project site and the fact that this intersection has 
recently been upgraded with new turn lanes and crosswalks, and traffic is expected to decrease at this intersection 
due to the newly completed Richardson Road connection.   

Data Collection 
As discussed with the Town of Apex and NCDOT, collecting new traffic data was preferred to reflect new traffic 
patterns with the recently completed Richard Road between Olive Chapel Road and US 64.  Turning movement data 
at the study intersections were collected by VHB during the AM (7:00 AM – 9:00 AM) and PM (4:00 PM – 6:00 PM) 
peak periods in November 2020.  Traffic counts were collected while area schools were partially open with the 
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Venture I 
940 Main Campus Drive, Suite 500 
Raleigh, NC 27606-5217 
P 919.829.0328 

 

COVID-19 restrictions.  The Existing (2020) AM and PM peak hour turning movement volumes are shown in the 
Figure MOU-1.  

Analysis Scenarios 

In accordance with the Town of Apex’s Unified Development Ordinance (UDO), a build-out year of 2024 will be analyzed.  
Therefore, weekday AM and PM peak hour analysis for the proposed development will be performed for four (4) 
scenarios: 

 Existing (2020) Conditions 
 Background (2024) Conditions  
 Build (2024) Scenario  
 Build (2024) Scenario with Improvements 

Background Projects and Growth 

As concurred by the Town of Apex, an annual growth rate of three percent (3%) will be applied to the existing year 
(2020) traffic to project future conditions (2024).  In addition, the following approved developments are identified as 
within the study area, and will be included the future year traffic analysis: 

 Saddlebrook (Lawrence Assemblage/Richardson West), TIA by RKA, November 2014, 75% completed 
 Sweetwater, TIA by RKA December 2014, 80% completed for residential portion, 0% for mixed use 
 Buckhorn Preserve (Goodwin-MacNair), TIA by VHB, June 2015, 50% completed 
 Stillwater (Womble), TIA by Stantec, February 2014, 85% completed 
 Westford, TIA by KHA, December 2016, 80% completed 
 Smith Farm, TIA by RKA, November 2015, 75% completed for residential portion, 0% for mixed-use 
 Linden (Pricewood Assemblage) TIA by RKA, August 2016, 15% completed 

Note that although a significant number of trips are expected due to the approved developments, a 3% annual traffic 
growth rate will still be used to offset lower-than-normal traffic counts collected under the Existing (2020) conditions.  
Transportation improvements due to approved developments (particularly Sweetwater and Smith Farm) will be 
included in the future year analysis based on the transportation zoning conditions.   

Trip Generation 

Trip Generation will be conducted based on the most appropriate corresponding trip generation codes included in the 
ITE Trip Generation Manual, 10th Edition.  Trip generation calculations will be based on the suggested method in the 
NCDOT’s “Rate vs. Equation” spreadsheet.  To provide a conservative analysis, no transit, walking, or bicycling reductions 
will be applied.   

As shown in the preliminary trip generation results (attached), the proposed development is projected to generate 2,005 
trips on a typical weekday with 139 trips occurring during the AM peak hour and 178 trips in the PM peak hour. 
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Land 
Use 

Code1 
Land Use Unit ADT 

AM Peak Hour PM Peak Hour 

Enter Exit Total Enter Exit Total 

210 Single-Family Detached Housing 100 du 1,040 19 57 76 64 38 102 

220 Multi-Family Housing (Low-Rise) 133 du 965 14 49 63 48 28 76 

Development Total 2,005 33 106 139 112 66 178 

Notes: 
1.  Land Use Code and trip generation rates are based on ITE Trip Generation, 10th Edition 
2.  Trips are determined based on the suggested method in the NCDOT Rate Vs Equation Spreadsheet. 

Trip Distribution and Assignment 
The site trips will be distributed in accordance with the existing traffic patterns and planned land uses in the vicinity of 
the study area.  Based on the traffic data, the site trips will be distributed as follows: 

 from/to the east via US Highway 64 – 50% 
 from/to the west via US Highway 64 – 10% 
 from/to the east via Olive Chapel Road – 25% 
 from/to the west via Olive Chapel Road – 5% 
 from/to the south via Richardson Road – 8% 
 from/to the south via Apex Barbecue Road – 2% 

A graphic illustration of the proposed peak hour directional distribution percentages is shown in the attached Figure 
MOU-2, and the resulting AM and PM peak hour trips at each study intersection are shown in Figure MOU-3.   
 
CC: Amy N. Neidringhaus, PE, NCDOT Highway Division 5 District 1 
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File Name : OliveChapel@ApexBarbecue
Site Code : 
Start Date : 11/5/2020
Page No : 1

Groups Printed- Passenger Vehicles - Single Unit - TTST - Bicycles on Crosswalk - Pedestrians
Driveway

Southbound
Olive Chapel Road

Westbound
Apex Barbecue Road

Northbound
Olive Chapel Road

Eastbound
Start Time Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Exclu. Total Inclu. Total Int. Total

07:00 AM 0 0 0  0 9 18 0  0 2 0 21  1 0 35 3  0 1 88 89
07:15 AM 0 0 0  0 9 20 0  0 4 0 19  1 0 44 5  0 1 101 102
07:30 AM 0 0 0  0 13 24 0  0 4 0 29  3 0 46 5  0 3 121 124
07:45 AM 0 0 0  0 21 45 0  0 6 0 30  4 0 57 10  0 4 169 173

Total 0 0 0  0 52 107 0  0 16 0 99  9 0 182 23  0 9 479 488

08:00 AM 0 0 0  0 13 43 0  0 7 0 19  5 0 52 2  0 5 136 141
08:15 AM 0 0 0  0 14 51 0  0 7 0 23  0 0 58 5  0 0 158 158
08:30 AM 0 0 0  0 16 36 0  0 6 0 27  2 0 54 4  0 2 143 145
08:45 AM 0 0 0  0 31 51 0  0 4 0 17  0 0 68 7  0 0 178 178

Total 0 0 0  0 74 181 0  0 24 0 86  7 0 232 18  0 7 615 622

*** BREAK ***

04:00 PM 0 1 0  0 47 72 0  0 6 0 27  1 0 64 8  0 1 225 226
04:15 PM 0 0 0  0 39 87 1  0 12 0 30  0 0 52 10  0 0 231 231
04:30 PM 0 0 0  0 43 72 0  0 4 0 32  6 0 74 6  0 6 231 237
04:45 PM 0 0 0  0 32 76 0  0 7 0 30  5 0 70 9  0 5 224 229

Total 0 1 0  0 161 307 1  0 29 0 119  12 0 260 33  0 12 911 923

05:00 PM 0 0 1  0 49 94 0  0 8 0 32  4 0 83 8  0 4 275 279
05:15 PM 0 0 0  0 59 81 0  0 9 0 42  8 0 91 8  0 8 290 298
05:30 PM 0 0 0  0 50 85 0  0 6 0 32  9 0 83 8  0 9 264 273
05:45 PM 0 0 0  0 51 84 0  0 2 0 43  4 0 70 17  0 4 267 271

Total 0 0 1  0 209 344 0  0 25 0 149  25 0 327 41  0 25 1096 1121

Grand Total 0 1 1  0 496 939 1  0 94 0 453  53 0 1001 115  0 53 3101 3154
Apprch % 0 50 50 34.5 65.4 0.1 17.2 0 82.8 0 89.7 10.3    

Total % 0 0 0  16 30.3 0  3 0 14.6  0 32.3 3.7  1.7 98.3
Passenger Vehicles 0 1 1  476 916 1  93 0 446  0 981 115  0 0 3030
% Passenger Vehicles 0 100 100 0 96 97.6 100 0 98.9 0 98.5 0 0 98 100 0 0 0 96.1

Single Unit 0 0 0  20 20 0  1 0 7  0 19 0  0 0 67
% Single Unit 0 0 0 0 4 2.1 0 0 1.1 0 1.5 0 0 1.9 0 0 0 0 2.1

TTST 0 0 0  0 3 0  0 0 0  0 1 0  0 0 4
% TTST 0 0 0 0 0 0.3 0 0 0 0 0 0 0 0.1 0 0 0 0 0.1

Bicycles on Crosswalk 0 0 0  0 0 0  0 0 0  0 0 0  0 0 4
% Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 7.5 0 0 0 0 0 0 0.1

Pedestrians 0 0 0  0 0 0  0 0 0  0 0 0  0 0 49
% Pedestrians 0 0 0 0 0 0 0 0 0 0 0 92.5 0 0 0 0 0 0 1.6

VHB Engineering NC, P.C.
Venture I

940 Main Campus Drive, Suite 500
Raleigh, NC 27606

p: 919.829.0328 f: 919.833.0034

- Page 977 -



File Name : OliveChapel@ApexBarbecue
Site Code : 
Start Date : 11/5/2020
Page No : 2

Driveway
Southbound

Olive Chapel Road
Westbound

Apex Barbecue Road
Northbound

Olive Chapel Road
Eastbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 11:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:00 AM

08:00 AM 0 0 0 0 13 43 0 56 7 0 19 26 0 52 2 54 136
08:15 AM 0 0 0 0 14 51 0 65 7 0 23 30 0 58 5 63 158
08:30 AM 0 0 0 0 16 36 0 52 6 0 27 33 0 54 4 58 143
08:45 AM 0 0 0 0 31 51 0 82 4 0 17 21 0 68 7 75 178

Total Volume 0 0 0 0 74 181 0 255 24 0 86 110 0 232 18 250 615
% App. Total 0 0 0  29 71 0  21.8 0 78.2  0 92.8 7.2   

PHF .000 .000 .000 .000 .597 .887 .000 .777 .857 .000 .796 .833 .000 .853 .643 .833 .864
Passenger Vehicles 0 0 0 0 62 171 0 233 23 0 83 106 0 222 18 240 579
% Passenger Vehicles 0 0 0 0 83.8 94.5 0 91.4 95.8 0 96.5 96.4 0 95.7 100 96.0 94.1

Single Unit 0 0 0 0 12 9 0 21 1 0 3 4 0 10 0 10 35
% Single Unit 0 0 0 0 16.2 5.0 0 8.2 4.2 0 3.5 3.6 0 4.3 0 4.0 5.7

TTST 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 1
% TTST 0 0 0 0 0 0.6 0 0.4 0 0 0 0 0 0 0 0 0.2

Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Pedestrians 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Pedestrians 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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File Name : OliveChapel@ApexBarbecue
Site Code : 
Start Date : 11/5/2020
Page No : 3

Driveway
Southbound

Olive Chapel Road
Westbound

Apex Barbecue Road
Northbound

Olive Chapel Road
Eastbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total
Peak Hour Analysis From 12:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 05:00 PM

05:00 PM 0 0 1 1 49 94 0 143 8 0 32 40 0 83 8 91 275
05:15 PM 0 0 0 0 59 81 0 140 9 0 42 51 0 91 8 99 290
05:30 PM 0 0 0 0 50 85 0 135 6 0 32 38 0 83 8 91 264
05:45 PM 0 0 0 0 51 84 0 135 2 0 43 45 0 70 17 87 267

Total Volume 0 0 1 1 209 344 0 553 25 0 149 174 0 327 41 368 1096
% App. Total 0 0 100  37.8 62.2 0  14.4 0 85.6  0 88.9 11.1   

PHF .000 .000 .250 .250 .886 .915 .000 .967 .694 .000 .866 .853 .000 .898 .603 .929 .945
Passenger Vehicles 0 0 1 1 209 344 0 553 25 0 149 174 0 327 41 368 1096
% Passenger Vehicles 0 0 100 100 100 100 0 100 100 0 100 100 0 100 100 100 100

Single Unit 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Single Unit 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

TTST 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% TTST 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Pedestrians 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Pedestrians 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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File Name : OliveChapel@Richardson
Site Code : 
Start Date : 11/5/2020
Page No : 1

Groups Printed- Passenger Vehicles - Single Unit - TTST - Bicycles on Crosswalk - Pedestrians
Richardson Road

Southbound
Olive Chapel Road

Westbound
Richardson Road

Northbound
Olive Chapel Road

Eastbound
Start Time Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Exclu. Total Inclu. Total Int. Total

07:00 AM 3 14 1  0 9 8 1 1 6 14 5 0 1 8 4 0 0 75 75
07:15 AM 2 8 7  0 4 14 3 0 6 23 11 0 4 9 4 0 0 95 95
07:30 AM 0 15 2  0 8 9 7 1 6 24 10 2 8 23 3 1 0 119 119
07:45 AM 5 14 4  0 13 16 4 0 5 15 11 0 0 11 2 0 0 100 100

Total 10 51 14  0 34 47 15 2 23 76 37 2 13 51 13 1 0 389 389

08:00 AM 3 11 3  0 14 17 5 1 4 23 14 4 3 8 2 0 0 112 112
08:15 AM 3 18 4  0 15 9 5 1 4 30 17 2 2 14 3 0 0 127 127
08:30 AM 4 13 3  2 15 14 6 0 6 16 18 0 5 12 4 0 2 116 118
08:45 AM 11 12 6  1 20 10 3 0 5 23 22 0 4 13 6 0 1 135 136

Total 21 54 16  3 64 50 19 2 19 92 71 6 14 47 15 0 3 490 493

*** BREAK ***

04:00 PM 6 19 2  0 27 18 7 0 6 14 13 1 4 26 1 0 0 144 144
04:15 PM 4 13 7  0 22 30 9 4 3 16 13 0 1 18 2 3 0 145 145
04:30 PM 12 23 0  2 16 20 8 2 7 12 23 0 5 21 3 0 2 152 154
04:45 PM 5 23 9  1 21 18 12 0 3 15 18 0 1 21 3 0 1 149 150

Total 27 78 18  3 86 86 36 6 19 57 67 1 11 86 9 3 3 590 593

05:00 PM 6 23 2  1 28 23 7 0 4 21 39 1 3 18 4 0 1 179 180
05:15 PM 8 17 2  0 29 30 9 1 4 26 29 0 3 21 3 0 0 182 182
05:30 PM 4 18 4  1 19 12 16 0 9 23 26 0 2 28 6 0 1 167 168
05:45 PM 11 15 0  1 24 16 7 0 2 15 21 0 5 32 8 0 1 156 157

Total 29 73 8  3 100 81 39 1 19 85 115 1 13 99 21 0 3 684 687

Grand Total 87 256 56  9 284 264 109 11 80 310 290 10 51 283 58 4 9 2153 2162
Apprch % 21.8 64.2 14 42.5 39.5 16.3 1.6 11.6 44.9 42 1.4 12.9 71.5 14.6 1    

Total % 4 11.9 2.6  13.2 12.3 5.1 0.5 3.7 14.4 13.5 0.5 2.4 13.1 2.7 0.2 0.4 99.6
Passenger Vehicles 86 247 45  276 257 107 0 79 298 283 0 47 280 56 0 0 0 2061
% Passenger Vehicles 98.9 96.5 80.4 0 97.2 97.3 98.2 0 98.8 96.1 97.6 0 92.2 98.9 96.6 0 0 0 95.3

Single Unit 1 7 9  8 6 2 0 0 8 7 0 4 3 1 0 0 0 56
% Single Unit 1.1 2.7 16.1 0 2.8 2.3 1.8 0 0 2.6 2.4 0 7.8 1.1 1.7 0 0 0 2.6

TTST 0 2 2  0 1 0 0 1 4 0 0 0 0 1 0 0 0 11
% TTST 0 0.8 3.6 0 0 0.4 0 0 1.2 1.3 0 0 0 0 1.7 0 0 0 0.5

Bicycles on Crosswalk 0 0 0  0 0 0 0 0 0 0 2 0 0 0 0 0 0 2
% Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 20 0 0 0 0 0 0 0.1

Pedestrians 0 0 0  0 0 0 11 0 0 0 8 0 0 0 4 0 0 32
% Pedestrians 0 0 0 100 0 0 0 100 0 0 0 80 0 0 0 100 0 0 1.5

VHB Engineering NC, P.C.
Venture I

940 Main Campus Drive, Suite 500
Raleigh, NC 27606

p: 919.829.0328 f: 919.833.0034
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File Name : OliveChapel@Richardson
Site Code : 
Start Date : 11/5/2020
Page No : 2

Richardson Road
Southbound

Olive Chapel Road
Westbound

Richardson Road
Northbound

Olive Chapel Road
Eastbound

Start Time Left Thru Right App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 11:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:00 AM

08:00 AM 3 11 3 17 14 17 5 1 37 4 23 14 4 45 3 8 2 0 13 112
08:15 AM 3 18 4 25 15 9 5 1 30 4 30 17 2 53 2 14 3 0 19 127
08:30 AM 4 13 3 20 15 14 6 0 35 6 16 18 0 40 5 12 4 0 21 116
08:45 AM 11 12 6 29 20 10 3 0 33 5 23 22 0 50 4 13 6 0 23 135

Total Volume 21 54 16 91 64 50 19 2 135 19 92 71 6 188 14 47 15 0 76 490
% App. Total 23.1 59.3 17.6  47.4 37 14.1 1.5  10.1 48.9 37.8 3.2  18.4 61.8 19.7 0   

PHF .477 .750 .667 .784 .800 .735 .792 .500 .912 .792 .767 .807 .375 .887 .700 .839 .625 .000 .826 .907
Passenger Vehicles 21 50 10 81 61 48 18 0 127 18 89 68 0 175 13 46 14 0 73 456

% Passenger Vehicles

Single Unit 0 2 4 6 3 2 1 0 6 0 3 3 0 6 1 1 0 0 2 20
% Single Unit 0 3.7 25.0 6.6 4.7 4.0 5.3 0 4.4 0 3.3 4.2 0 3.2 7.1 2.1 0 0 2.6 4.1

TTST 0 2 2 4 0 0 0 0 0 1 0 0 0 1 0 0 1 0 1 6
% TTST 0 3.7 12.5 4.4 0 0 0 0 0 5.3 0 0 0 0.5 0 0 6.7 0 1.3 1.2

Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Pedestrians 0 0 0 0 0 0 0 2 2 0 0 0 6 6 0 0 0 0 0 8
% Pedestrians 0 0 0 0 0 0 0 100 1.5 0 0 0 100 3.2 0 0 0 0 0 1.6
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Peak Hour Begins at 08:00 AM
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Single Unit
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File Name : OliveChapel@Richardson
Site Code : 
Start Date : 11/5/2020
Page No : 3

Richardson Road
Southbound

Olive Chapel Road
Westbound

Richardson Road
Northbound

Olive Chapel Road
Eastbound

Start Time Left Thru Right App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total

Peak Hour Analysis From 12:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 05:00 PM

05:00 PM 6 23 2 31 28 23 7 0 58 4 21 39 1 65 3 18 4 0 25 179
05:15 PM 8 17 2 27 29 30 9 1 69 4 26 29 0 59 3 21 3 0 27 182
05:30 PM 4 18 4 26 19 12 16 0 47 9 23 26 0 58 2 28 6 0 36 167
05:45 PM 11 15 0 26 24 16 7 0 47 2 15 21 0 38 5 32 8 0 45 156

Total Volume 29 73 8 110 100 81 39 1 221 19 85 115 1 220 13 99 21 0 133 684
% App. Total 26.4 66.4 7.3  45.2 36.7 17.6 0.5  8.6 38.6 52.3 0.5  9.8 74.4 15.8 0   

PHF .659 .793 .500 .887 .862 .675 .609 .250 .801 .528 .817 .737 .250 .846 .650 .773 .656 .000 .739 .940
Passenger Vehicles 29 73 8 110 100 81 39 0 220 19 84 114 0 217 13 98 21 0 132 679

% Passenger Vehicles

Single Unit 0 0 0 0 0 0 0 0 0 0 1 1 0 2 0 1 0 0 1 3
% Single Unit 0 0 0 0 0 0 0 0 0 0 1.2 0.9 0 0.9 0 1.0 0 0 0.8 0.4

TTST 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% TTST 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 1
% Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 0 100 0.5 0 0 0 0 0 0.1

Pedestrians 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 1
% Pedestrians 0 0 0 0 0 0 0 100 0.5 0 0 0 0 0 0 0 0 0 0 0.1
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Peak Hour Begins at 05:00 PM
 
Passenger Vehicles
Single Unit
TTST
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File Name : Richardson@Hasse
Site Code : 
Start Date : 11/5/2020
Page No : 1

Groups Printed- Passenger Vehicles - Single Unit - TTST - Bicycles on Crosswalk - Pedestrians
Richardson Road

Southbound
Hasse Avenue

Westbound
Richardson Road

Northbound
Little Gem Lane

Eastbound
Start Time Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Exclu. Total Inclu. Total Int. Total

07:00 AM 3 16 0  0 2 0 6  2 0 22 0  0 0 0 0  0 2 49 51
07:15 AM 6 16 0  2 1 0 8  1 0 36 1  0 0 0 0  0 3 68 71
07:30 AM 2 17 0  0 1 0 14  0 2 36 3  1 3 1 0  1 2 79 81
07:45 AM 5 23 0  0 3 0 13  1 0 26 2  0 1 0 1  1 2 74 76

Total 16 72 0  2 7 0 41  4 2 120 6  1 4 1 1  2 9 270 279

08:00 AM 9 17 0  0 2 0 11  0 1 35 3  0 0 0 0  1 1 78 79
08:15 AM 4 27 1  0 4 0 9  1 0 29 4  0 0 0 0  1 2 78 80
08:30 AM 6 22 0  0 3 0 9  1 0 36 1  0 1 0 0  1 2 78 80
08:45 AM 6 19 0  0 4 0 9  0 1 39 1  1 0 0 1  1 2 80 82

Total 25 85 1  0 13 0 38  2 2 139 9  1 1 0 1  4 7 314 321

*** BREAK ***

04:00 PM 2 24 0  3 0 1 8  1 0 17 5  0 1 0 0  1 5 58 63
04:15 PM 7 19 3  1 7 0 6  4 0 28 2  1 1 0 0  0 6 73 79
04:30 PM 5 22 0  2 1 0 8  2 0 26 3  1 0 0 0  2 7 65 72
04:45 PM 11 36 0  2 3 0 10  0 0 21 6  0 1 1 0  0 2 89 91

Total 25 101 3  8 11 1 32  7 0 92 16  2 3 1 0  3 20 285 305

05:00 PM 10 33 0  2 2 0 7  0 0 33 6  0 1 0 1  0 2 93 95
05:15 PM 8 24 0  2 5 1 7  2 0 40 3  1 0 0 2  1 6 90 96
05:30 PM 9 42 3  0 3 0 9  0 2 32 5  0 0 0 0  1 1 105 106
05:45 PM 7 21 0  0 2 0 3  0 2 27 5  0 0 0 1  0 0 68 68

Total 34 120 3  4 12 1 26  2 4 132 19  1 1 0 4  2 9 356 365

Grand Total 100 378 7  14 43 2 137  15 8 483 50  5 9 2 6  11 45 1225 1270
Apprch % 20.6 77.9 1.4 23.6 1.1 75.3 1.5 89.3 9.2 52.9 11.8 35.3    

Total % 8.2 30.9 0.6  3.5 0.2 11.2  0.7 39.4 4.1  0.7 0.2 0.5  3.5 96.5
Passenger Vehicles 98 365 6  41 2 136  8 467 49  8 0 6  0 0 1186
% Passenger Vehicles 98 96.6 85.7 0 95.3 100 99.3 0 100 96.7 98 0 88.9 0 100 0 0 0 93.4

Single Unit 2 6 1  2 0 1  0 10 1  1 1 0  0 0 25
% Single Unit 2 1.6 14.3 0 4.7 0 0.7 0 0 2.1 2 0 11.1 50 0 0 0 0 2

TTST 0 7 0  0 0 0  0 6 0  0 1 0  0 0 14
% TTST 0 1.9 0 0 0 0 0 0 0 1.2 0 0 0 50 0 0 0 0 1.1

Bicycles on Crosswalk 0 0 0  0 0 0  0 0 0  0 0 0  0 0 2
% Bicycles on Crosswalk 0 0 0 7.1 0 0 0 0 0 0 0 20 0 0 0 0 0 0 0.2

Pedestrians 0 0 0  0 0 0  0 0 0  0 0 0  0 0 43
% Pedestrians 0 0 0 92.9 0 0 0 100 0 0 0 80 0 0 0 100 0 0 3.4
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File Name : Richardson@Hasse
Site Code : 
Start Date : 11/5/2020
Page No : 2

Richardson Road
Southbound

Hasse Avenue
Westbound

Richardson Road
Northbound

Little Gem Lane
Eastbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 12:30 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:00 AM

08:00 AM 9 17 0 26 2 0 11 13 1 35 3 39 0 0 0 0 78
08:15 AM 4 27 1 32 4 0 9 13 0 29 4 33 0 0 0 0 78
08:30 AM 6 22 0 28 3 0 9 12 0 36 1 37 1 0 0 1 78
08:45 AM 6 19 0 25 4 0 9 13 1 39 1 41 0 0 1 1 80

Total Volume 25 85 1 111 13 0 38 51 2 139 9 150 1 0 1 2 314
% App. Total 22.5 76.6 0.9  25.5 0 74.5  1.3 92.7 6  50 0 50   

PHF .694 .787 .250 .867 .813 .000 .864 .981 .500 .891 .563 .915 .250 .000 .250 .500 .981
Passenger Vehicles 24 81 0 105 12 0 38 50 2 134 8 144 1 0 1 2 301
% Passenger Vehicles 96.0 95.3 0 94.6 92.3 0 100 98.0 100 96.4 88.9 96.0 100 0 100 100 95.9

Single Unit 1 1 1 3 1 0 0 1 0 5 1 6 0 0 0 0 10
% Single Unit 4.0 1.2 100 2.7 7.7 0 0 2.0 0 3.6 11.1 4.0 0 0 0 0 3.2

TTST 0 3 0 3 0 0 0 0 0 0 0 0 0 0 0 0 3
% TTST 0 3.5 0 2.7 0 0 0 0 0 0 0 0 0 0 0 0 1.0

Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Pedestrians 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Pedestrians 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Peak Hour Begins at 08:00 AM
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File Name : Richardson@Hasse
Site Code : 
Start Date : 11/5/2020
Page No : 3

Richardson Road
Southbound

Hasse Avenue
Westbound

Richardson Road
Northbound

Little Gem Lane
Eastbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total
Peak Hour Analysis From 12:45 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:45 PM

04:45 PM 11 36 0 47 3 0 10 13 0 21 6 27 1 1 0 2 89
05:00 PM 10 33 0 43 2 0 7 9 0 33 6 39 1 0 1 2 93
05:15 PM 8 24 0 32 5 1 7 13 0 40 3 43 0 0 2 2 90
05:30 PM 9 42 3 54 3 0 9 12 2 32 5 39 0 0 0 0 105

Total Volume 38 135 3 176 13 1 33 47 2 126 20 148 2 1 3 6 377
% App. Total 21.6 76.7 1.7  27.7 2.1 70.2  1.4 85.1 13.5  33.3 16.7 50   

PHF .864 .804 .250 .815 .650 .250 .825 .904 .250 .788 .833 .860 .500 .250 .375 .750 .898
Passenger Vehicles 38 135 3 176 13 1 33 47 2 122 20 144 1 0 3 4 371
% Passenger Vehicles 100 100 100 100 100 100 100 100 100 96.8 100 97.3 50.0 0 100 66.7 98.4

Single Unit 0 0 0 0 0 0 0 0 0 3 0 3 1 1 0 2 5
% Single Unit 0 0 0 0 0 0 0 0 0 2.4 0 2.0 50.0 100 0 33.3 1.3

TTST 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 1
% TTST 0 0 0 0 0 0 0 0 0 0.8 0 0.7 0 0 0 0 0.3

Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Pedestrians 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Pedestrians 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Peak Hour Begins at 04:45 PM
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File Name : US64@Richardson
Site Code : 
Start Date : 11/5/2020
Page No : 1

Groups Printed- Passenger Vehicles - Single Unit - TTST - Bicycles on Crosswalk - Pedestrians
Jenks Road
Southbound

US 64
Westbound

Richardson Avenue
Northbound

US 64
Eastbound

Start Time Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Exclu. Total Inclu. Total Int. Total

07:00 AM 0 0 19  0 22 174 18  0 0 0 31  0 17 228 1  0 0 510 510
07:15 AM 0 0 29  0 38 222 10  0 0 0 55  0 31 239 4  0 0 628 628
07:30 AM 0 0 13  0 22 244 16  0 0 0 67  0 19 275 5  0 0 661 661
07:45 AM 0 0 21  0 41 257 17  0 0 0 55  0 15 257 6  0 0 669 669

Total 0 0 82  0 123 897 61  0 0 0 208  0 82 999 16  0 0 2468 2468

08:00 AM 0 0 25  0 40 210 15  0 0 0 67  0 12 249 6  0 0 624 624
08:15 AM 0 0 25  0 39 230 25  0 0 0 43  0 17 226 6  0 0 611 611
08:30 AM 0 0 22  0 31 242 21  0 0 0 55  0 14 209 4  0 0 598 598
08:45 AM 0 0 18  0 24 185 17  0 0 0 59  0 17 192 5  0 0 517 517

Total 0 0 90  0 134 867 78  0 0 0 224  0 60 876 21  0 0 2350 2350

*** BREAK ***

04:00 PM 0 0 29  0 29 280 11  0 0 0 39  0 14 223 6  0 0 631 631
04:15 PM 0 0 30  0 41 295 11  0 0 0 43  0 21 226 6  0 0 673 673
04:30 PM 0 0 26  0 35 271 11  0 0 0 53  0 14 268 4  0 0 682 682
04:45 PM 0 0 25  0 59 255 21  0 0 0 45  0 16 238 6  0 0 665 665

Total 0 0 110  0 164 1101 54  0 0 0 180  0 65 955 22  0 0 2651 2651

05:00 PM 0 0 41  0 52 313 17  0 0 0 51  0 17 291 6  0 0 788 788
05:15 PM 0 0 42  0 42 330 24  0 0 0 50  0 16 297 7  0 0 808 808
05:30 PM 0 0 40  0 60 281 16  0 0 0 60  0 24 262 12  0 0 755 755
05:45 PM 0 0 37  0 42 265 13  0 0 0 42  0 17 282 5  0 0 703 703

Total 0 0 160  0 196 1189 70  0 0 0 203  0 74 1132 30  0 0 3054 3054

Grand Total 0 0 442  0 617 4054 263  0 0 0 815  0 281 3962 89  0 0 10523 10523
Apprch % 0 0 100 12.5 82.2 5.3 0 0 100 6.5 91.5 2.1    

Total % 0 0 4.2  5.9 38.5 2.5  0 0 7.7  2.7 37.7 0.8  0 100
Passenger Vehicles 0 0 417  599 3775 234  0 0 788  265 3716 82  0 0 9876
% Passenger Vehicles 0 0 94.3 0 97.1 93.1 89 0 0 0 96.7 0 94.3 93.8 92.1 0 0 0 93.9

Single Unit 0 0 22  13 163 23  0 0 23  11 105 7  0 0 367
% Single Unit 0 0 5 0 2.1 4 8.7 0 0 0 2.8 0 3.9 2.7 7.9 0 0 0 3.5

TTST 0 0 3  5 116 6  0 0 4  5 141 0  0 0 280
% TTST 0 0 0.7 0 0.8 2.9 2.3 0 0 0 0.5 0 1.8 3.6 0 0 0 0 2.7

Bicycles on Crosswalk 0 0 0  0 0 0  0 0 0  0 0 0  0 0 0
% Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Pedestrians 0 0 0  0 0 0  0 0 0  0 0 0  0 0 0
% Pedestrians 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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File Name : US64@Richardson
Site Code : 
Start Date : 11/5/2020
Page No : 2

Jenks Road
Southbound

US 64
Westbound

Richardson Avenue
Northbound

US 64
Eastbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 11:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM

07:15 AM 0 0 29 29 38 222 10 270 0 0 55 55 31 239 4 274 628
07:30 AM 0 0 13 13 22 244 16 282 0 0 67 67 19 275 5 299 661
07:45 AM 0 0 21 21 41 257 17 315 0 0 55 55 15 257 6 278 669
08:00 AM 0 0 25 25 40 210 15 265 0 0 67 67 12 249 6 267 624

Total Volume 0 0 88 88 141 933 58 1132 0 0 244 244 77 1020 21 1118 2582
% App. Total 0 0 100  12.5 82.4 5.1  0 0 100  6.9 91.2 1.9   

PHF .000 .000 .759 .759 .860 .908 .853 .898 .000 .000 .910 .910 .621 .927 .875 .935 .965
Passenger Vehicles 0 0 82 82 135 844 45 1024 0 0 236 236 71 948 19 1038 2380
% Passenger Vehicles 0 0 93.2 93.2 95.7 90.5 77.6 90.5 0 0 96.7 96.7 92.2 92.9 90.5 92.8 92.2

Single Unit 0 0 5 5 5 50 11 66 0 0 4 4 3 28 2 33 108
% Single Unit 0 0 5.7 5.7 3.5 5.4 19.0 5.8 0 0 1.6 1.6 3.9 2.7 9.5 3.0 4.2

TTST 0 0 1 1 1 39 2 42 0 0 4 4 3 44 0 47 94
% TTST 0 0 1.1 1.1 0.7 4.2 3.4 3.7 0 0 1.6 1.6 3.9 4.3 0 4.2 3.6

Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Pedestrians 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Pedestrians 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Peak Hour Begins at 07:15 AM
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File Name : US64@Richardson
Site Code : 
Start Date : 11/5/2020
Page No : 3

Jenks Road
Southbound

US 64
Westbound

Richardson Avenue
Northbound

US 64
Eastbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total
Peak Hour Analysis From 12:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 05:00 PM

05:00 PM 0 0 41 41 52 313 17 382 0 0 51 51 17 291 6 314 788
05:15 PM 0 0 42 42 42 330 24 396 0 0 50 50 16 297 7 320 808
05:30 PM 0 0 40 40 60 281 16 357 0 0 60 60 24 262 12 298 755
05:45 PM 0 0 37 37 42 265 13 320 0 0 42 42 17 282 5 304 703

Total Volume 0 0 160 160 196 1189 70 1455 0 0 203 203 74 1132 30 1236 3054
% App. Total 0 0 100  13.5 81.7 4.8  0 0 100  6 91.6 2.4   

PHF .000 .000 .952 .952 .817 .901 .729 .919 .000 .000 .846 .846 .771 .953 .625 .966 .945
Passenger Vehicles 0 0 156 156 195 1149 67 1411 0 0 197 197 74 1099 30 1203 2967
% Passenger Vehicles 0 0 97.5 97.5 99.5 96.6 95.7 97.0 0 0 97.0 97.0 100 97.1 100 97.3 97.2

Single Unit 0 0 4 4 1 23 2 26 0 0 6 6 0 25 0 25 61
% Single Unit 0 0 2.5 2.5 0.5 1.9 2.9 1.8 0 0 3.0 3.0 0 2.2 0 2.0 2.0

TTST 0 0 0 0 0 17 1 18 0 0 0 0 0 8 0 8 26
% TTST 0 0 0 0 0 1.4 1.4 1.2 0 0 0 0 0 0.7 0 0.6 0.9

Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Pedestrians 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Pedestrians 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Peak Hour Begins at 05:00 PM
 
Passenger Vehicles
Single Unit
TTST
Bicycles on Crosswalk
Pedestrians

Peak
Hour
Data

North

VHB Engineering NC, P.C.
Venture I

940 Main Campus Drive, Suite 500
Raleigh, NC 27606

p: 919.829.0328 f: 919.833.0034
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File Name : US64@U-turn_E_Richardson
Site Code : 
Start Date : 11/5/2020
Page No : 1

Groups Printed- Passenger Vehicles - Single Unit - TTST - Bicycles on Crosswalk - Pedestrians
No Approach
Southbound

US 64
Westbound

No Approach
Northbound

US 64
Eastbound

Start Time Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds U-Turn Thru Right Peds Exclu. Total Inclu. Total Int. Total

07:00 AM 0 0 1  0 0 218 0 0 0 0 0 0 2 247 0 0 0 468 468
07:15 AM 0 0 0  0 0 268 0 0 0 0 0 0 5 302 0 0 0 575 575
07:30 AM 0 0 3  0 0 278 0 0 0 0 0 0 8 315 0 0 0 604 604
07:45 AM 0 0 0  0 0 309 0 0 0 0 0 0 4 272 0 0 0 585 585

Total 0 0 4  0 0 1073 0 0 0 0 0 0 19 1136 0 0 0 2232 2232

08:00 AM 0 0 0  0 0 273 0 0 0 0 0 0 7 331 0 0 0 611 611
08:15 AM 0 0 0  0 0 283 0 0 0 0 0 0 8 264 0 0 0 555 555
08:30 AM 0 0 0  0 0 305 0 0 0 0 0 0 6 261 0 0 0 572 572
08:45 AM 0 0 0  0 0 203 0 0 0 0 0 0 7 239 0 0 0 449 449

Total 0 0 0  0 0 1064 0 0 0 0 0 0 28 1095 0 0 0 2187 2187

*** BREAK ***

04:00 PM 0 0 0  0 0 324 0 0 0 0 0 0 6 263 0 0 0 593 593
04:15 PM 0 0 0  0 0 349 0 0 0 0 0 0 5 266 0 0 0 620 620
04:30 PM 0 0 0  0 0 303 0 0 0 0 0 0 9 311 0 0 0 623 623
04:45 PM 0 0 0  0 0 330 0 0 0 0 0 0 7 277 0 0 0 614 614

Total 0 0 0  0 0 1306 0 0 0 0 0 0 27 1117 0 0 0 2450 2450

05:00 PM 0 0 3  0 0 376 0 0 0 0 0 0 10 341 0 0 0 730 730
05:15 PM 0 0 1  0 0 394 0 0 0 0 0 0 10 334 0 0 0 739 739
05:30 PM 0 0 2  0 0 363 0 0 0 0 0 0 12 294 0 0 0 671 671
05:45 PM 0 0 2  0 0 301 0 0 0 0 0 0 9 294 0 0 0 606 606

Total 0 0 8  0 0 1434 0 0 0 0 0 0 41 1263 0 0 0 2746 2746

Grand Total 0 0 12  0 0 4877 0 0 0 0 0 0 115 4611 0 0 0 9615 9615
Apprch % 0 0 100 0 100 0 0 0 0 0 0 2.4 97.6 0 0    

Total % 0 0 0.1  0 50.7 0 0 0 0 0 0 1.2 48 0 0 0 100
Passenger Vehicles 0 0 8  0 4597 0 0 0 0 0 0 103 4370 0 0 0 0 9078
% Passenger Vehicles 0 0 66.7 0 0 94.3 0 0 0 0 0 0 89.6 94.8 0 0 0 0 94.4

Single Unit 0 0 3  0 157 0 0 0 0 0 0 11 125 0 0 0 0 296
% Single Unit 0 0 25 0 0 3.2 0 0 0 0 0 0 9.6 2.7 0 0 0 0 3.1

TTST 0 0 1  0 123 0 0 0 0 0 0 1 116 0 0 0 0 241
% TTST 0 0 8.3 0 0 2.5 0 0 0 0 0 0 0.9 2.5 0 0 0 0 2.5

Bicycles on Crosswalk 0 0 0  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Pedestrians 0 0 0  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Pedestrians 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

VHB Engineering NC, P.C.
Venture I

940 Main Campus Drive, Suite 500
Raleigh, NC 27606

p: 919.829.0328 f: 919.833.0034
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File Name : US64@U-turn_E_Richardson
Site Code : 
Start Date : 11/5/2020
Page No : 2

No Approach
Southbound

US 64
Westbound

No Approach
Northbound

US 64
Eastbound

Start Time Left Thru Right App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total U-Turn Thru Right Peds App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 11:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM

07:15 AM 0 0 0 0 0 268 0 0 268 0 0 0 0 0 5 302 0 0 307 575
07:30 AM 0 0 3 3 0 278 0 0 278 0 0 0 0 0 8 315 0 0 323 604
07:45 AM 0 0 0 0 0 309 0 0 309 0 0 0 0 0 4 272 0 0 276 585
08:00 AM 0 0 0 0 0 273 0 0 273 0 0 0 0 0 7 331 0 0 338 611

Total Volume 0 0 3 3 0 1128 0 0 1128 0 0 0 0 0 24 1220 0 0 1244 2375
% App. Total 0 0 100  0 100 0 0  0 0 0 0  1.9 98.1 0 0   

PHF .000 .000 .250 .250 .000 .913 .000 .000 .913 .000 .000 .000 .000 .000 .750 .921 .000 .000 .920 .972
Passenger Vehicles 0 0 2 2 0 1026 0 0 1026 0 0 0 0 0 22 1138 0 0 1160 2188

% Passenger Vehicles

Single Unit 0 0 1 1 0 59 0 0 59 0 0 0 0 0 2 39 0 0 41 101
% Single Unit 0 0 33.3 33.3 0 5.2 0 0 5.2 0 0 0 0 0 8.3 3.2 0 0 3.3 4.3

TTST 0 0 0 0 0 43 0 0 43 0 0 0 0 0 0 43 0 0 43 86
% TTST 0 0 0 0 0 3.8 0 0 3.8 0 0 0 0 0 0 3.5 0 0 3.5 3.6

Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Pedestrians 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Pedestrians 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Peak Hour Begins at 07:15 AM
 
Passenger Vehicles
Single Unit
TTST
Bicycles on Crosswalk
Pedestrians

Peak
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North

VHB Engineering NC, P.C.
Venture I

940 Main Campus Drive, Suite 500
Raleigh, NC 27606

p: 919.829.0328 f: 919.833.0034
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File Name : US64@U-turn_E_Richardson
Site Code : 
Start Date : 11/5/2020
Page No : 3

No Approach
Southbound

US 64
Westbound

No Approach
Northbound

US 64
Eastbound

Start Time Left Thru Right App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total U-Turn Thru Right Peds App. Total Int. Total

Peak Hour Analysis From 12:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:45 PM

04:45 PM 0 0 0 0 0 330 0 0 330 0 0 0 0 0 7 277 0 0 284 614
05:00 PM 0 0 3 3 0 376 0 0 376 0 0 0 0 0 10 341 0 0 351 730
05:15 PM 0 0 1 1 0 394 0 0 394 0 0 0 0 0 10 334 0 0 344 739
05:30 PM 0 0 2 2 0 363 0 0 363 0 0 0 0 0 12 294 0 0 306 671

Total Volume 0 0 6 6 0 1463 0 0 1463 0 0 0 0 0 39 1246 0 0 1285 2754
% App. Total 0 0 100  0 100 0 0  0 0 0 0  3 97 0 0   

PHF .000 .000 .500 .500 .000 .928 .000 .000 .928 .000 .000 .000 .000 .000 .813 .913 .000 .000 .915 .932
Passenger Vehicles 0 0 4 4 0 1415 0 0 1415 0 0 0 0 0 34 1209 0 0 1243 2662

% Passenger Vehicles

Single Unit 0 0 1 1 0 30 0 0 30 0 0 0 0 0 4 25 0 0 29 60
% Single Unit 0 0 16.7 16.7 0 2.1 0 0 2.1 0 0 0 0 0 10.3 2.0 0 0 2.3 2.2

TTST 0 0 1 1 0 18 0 0 18 0 0 0 0 0 1 12 0 0 13 32
% TTST 0 0 16.7 16.7 0 1.2 0 0 1.2 0 0 0 0 0 2.6 1.0 0 0 1.0 1.2

Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Pedestrians 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Pedestrians 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Peak Hour Begins at 04:45 PM
 
Passenger Vehicles
Single Unit
TTST
Bicycles on Crosswalk
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VHB Engineering NC, P.C.
Venture I

940 Main Campus Drive, Suite 500
Raleigh, NC 27606
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Figure C-3
Residential Site Trips Due to Sweetwater
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Figure C-6
Site Trips Due to Stillwater (Womble)
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Figure C-7
Site Trips Due to Westford
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Residential Site Trips Due to Smith Farm
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 9. Closed loop system data: Controller Asset #1407

    values.
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 8. Maximum times shown in timing chart are for free-run operation
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 3. Set all detector units to presence mode.
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    Provisions.  The PSP can be accessed at the following website:
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 8. Closed loop system data: Controller Asset #1425

    values.

    only. Coordinated signal system timing values supersede these

 7. Maximum times shown in timing chart are for free-run operation

    only.

 6. Program pedestrian heads to countdown the flashing "DON'T WALK" time

 5. Omit "WALK" and flashing "DON'T WALK" with no pedestrian calls.

    turning right on red.

 4. Locate new cabinet so as not to obstruct sight distance of vehicles

 3. Set all detector units to presence mode.

    otherwise directed by the Engineer.

 2. Do not program signal for late night flashing operation unless

 

    Provisions.  The PSP can be accessed at the following website:

    all applicable sections of the latest version of the generic Project Special

    "Standard Specifications for Roads and Structures" dated January 2018, and

 1. Refer to "Roadway Standard Drawings NCDOT" dated January 2018,
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 6. Closed loop system data: Controller Asset #1426

    Coordinated signal system timing values supersede thes values.

 5. Maximum times shown in timing chart are for free-run operation only. 

    turning right on red.

 4. Locate new cabinet so as not to obstruct sight distance of vehicles

 3. Set all detector units to presence mode.

    otherwise directed by the Engineer.

 2. Do not program signal for late night flashing operation unless

 

    Provisions.  The PSP can be accessed at the following website:

    all applicable sections of the latest version of the generic Project Special

    "Standard Specifications for Roads and Structures" dated January 2018, and

 1. Refer to "Roadway Standard Drawings NCDOT" dated January 2018,
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Hackney Tract TIA Existing (2020) AM
1: Richardson Rd & Olive Chapel Rd HCM 6th TWSC

Existing (2020)_AM.syn VHB

Intersection
Int Delay, s/veh 7.9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 14 47 15 64 50 19 19 92 71 21 54 16
Future Vol, veh/h 14 47 15 64 50 19 19 92 71 21 54 16
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 250 - - 150 - 150 100 - - 150 - 175
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 16 52 17 71 56 21 21 102 79 23 60 18
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 77 0 0 69 0 0 341 312 61 381 299 56
          Stage 1 - - - - - - 93 93 - 198 198 -
          Stage 2 - - - - - - 248 219 - 183 101 -
Critical Hdwy 4.12 - - 4.12 - - 7.12 6.52 6.22 7.12 6.52 6.22
Critical Hdwy Stg 1 - - - - - - 6.12 5.52 - 6.12 5.52 -
Critical Hdwy Stg 2 - - - - - - 6.12 5.52 - 6.12 5.52 -
Follow-up Hdwy 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318
Pot Cap-1 Maneuver 1522 - - 1532 - - 613 603 1004 577 613 1011
          Stage 1 - - - - - - 914 818 - 804 737 -
          Stage 2 - - - - - - 756 722 - 819 811 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1522 - - 1532 - - 531 569 1004 439 579 1011
Mov Cap-2 Maneuver - - - - - - 531 569 - 439 579 -
          Stage 1 - - - - - - 904 809 - 795 703 -
          Stage 2 - - - - - - 648 689 - 652 802 -
 

Approach EB WB NB SB
HCM Control Delay, s 1.4 3.6 11.9 11.7
HCM LOS B B
 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2 SBLn3
Capacity (veh/h) 531 701 1522 - - 1532 - - 439 579 1011
HCM Lane V/C Ratio 0.04 0.258 0.01 - - 0.046 - - 0.053 0.104 0.018
HCM Control Delay (s) 12.1 11.9 7.4 - - 7.5 - - 13.7 11.9 8.6
HCM Lane LOS B B A - - A - - B B A
HCM 95th %tile Q(veh) 0.1 1 0 - - 0.1 - - 0.2 0.3 0.1

- Page 1010 -



Hackney Tract TIA Existing (2020) AM
2: Apex Barbecue Rd & Olive Chapel Rd HCM 6th TWSC

Existing (2020)_AM.syn VHB

Intersection
Int Delay, s/veh 3.1

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 232 18 74 181 24 86
Future Vol, veh/h 232 18 74 181 24 86
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 258 20 82 201 27 96
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 278 0 633 268
          Stage 1 - - - - 268 -
          Stage 2 - - - - 365 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1285 - 444 771
          Stage 1 - - - - 777 -
          Stage 2 - - - - 702 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1285 - 412 771
Mov Cap-2 Maneuver - - - - 412 -
          Stage 1 - - - - 777 -
          Stage 2 - - - - 651 -
 

Approach EB WB NB
HCM Control Delay, s 0 2.3 11.8
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 648 - - 1285 -
HCM Lane V/C Ratio 0.189 - - 0.064 -
HCM Control Delay (s) 11.8 - - 8 0
HCM Lane LOS B - - A A
HCM 95th %tile Q(veh) 0.7 - - 0.2 -
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Hackney Tract TIA Existing (2020) AM
3: Richardson Rd & Little Gem Ln/Hasse Ave HCM 6th TWSC

Existing (2020)_AM.syn VHB

Intersection
Int Delay, s/veh 2.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 1 0 1 13 0 38 2 139 9 25 85 1
Future Vol, veh/h 1 0 1 13 0 38 2 139 9 25 85 1
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 125 - - 150 - -
Veh in Median Storage, # - 1 - - 1 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 1 0 1 14 0 42 2 154 10 28 94 1
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 335 319 95 314 314 159 95 0 0 164 0 0
          Stage 1 151 151 - 163 163 - - - - - - -
          Stage 2 184 168 - 151 151 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 619 598 962 639 601 886 1499 - - 1414 - -
          Stage 1 851 772 - 839 763 - - - - - - -
          Stage 2 818 759 - 851 772 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 580 585 962 628 588 886 1499 - - 1414 - -
Mov Cap-2 Maneuver 625 606 - 667 615 - - - - - - -
          Stage 1 850 757 - 838 762 - - - - - - -
          Stage 2 778 758 - 833 757 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 9.8 9.7 0.1 1.7
HCM LOS A A
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1499 - - 758 818 1414 - -
HCM Lane V/C Ratio 0.001 - - 0.003 0.069 0.02 - -
HCM Control Delay (s) 7.4 - - 9.8 9.7 7.6 - -
HCM Lane LOS A - - A A A - -
HCM 95th %tile Q(veh) 0 - - 0 0.2 0.1 - -
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Hackney Tract TIA Existing (2020) AM
4: Richardson Rd & US 64 EB HCM 6th TWSC

Existing (2020)_AM.syn VHB

Intersection
Int Delay, s/veh 10.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 1020 21 0 0 0 0 0 244 0 141 0
Future Vol, veh/h 0 1020 21 0 0 0 0 0 244 0 141 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - Yield - - None - - None - - None
Storage Length - - 175 - - - - - 0 - - -
Veh in Median Storage, # - 0 - - 16983 - - 0 - - 0 -
Grade, % - -2 - - 0 - - 1 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 1133 23 0 0 0 0 0 271 0 157 0
 

Major/Minor Major1 Minor1 Minor2
Conflicting Flow All - 0 0 - - 567 567 1133 -
          Stage 1 - - - - - - 0 0 -
          Stage 2 - - - - - - 567 1133 -
Critical Hdwy - - - - - 7.04 7.54 6.54 -
Critical Hdwy Stg 1 - - - - - - - - -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 -
Follow-up Hdwy - - - - - 3.32 3.52 4.02 -
Pot Cap-1 Maneuver 0 - - 0 0 459 406 202 0
          Stage 1 0 - - 0 0 - - - 0
          Stage 2 0 - - 0 0 - 476 276 0
Platoon blocked, % - -
Mov Cap-1 Maneuver - - - - - 459 166 202 -
Mov Cap-2 Maneuver - - - - - - 166 202 -
          Stage 1 - - - - - - - - -
          Stage 2 - - - - - - 195 276 -
 

Approach EB NB SB
HCM Control Delay, s 0 23.5 66
HCM LOS C F
 

Minor Lane/Major Mvmt NBLn1 EBT EBR SBLn1
Capacity (veh/h) 459 - - 202
HCM Lane V/C Ratio 0.591 - - 0.776
HCM Control Delay (s) 23.5 - - 66
HCM Lane LOS C - - F
HCM 95th %tile Q(veh) 3.7 - - 5.3
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Hackney Tract TIA Existing (2020) AM
5: U-Turn East & US 64 WB HCM 6th TWSC

Existing (2020)_AM.syn VHB

Intersection
Int Delay, s/veh 0.3

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 0 0 0 1128 24 0
Future Vol, veh/h 0 0 0 1128 24 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 0 0 1253 27 0
 

Major/Minor Major2 Minor1
Conflicting Flow All - - 627 -
          Stage 1 - - 0 -
          Stage 2 - - 627 -
Critical Hdwy - - 6.84 -
Critical Hdwy Stg 1 - - - -
Critical Hdwy Stg 2 - - 5.84 -
Follow-up Hdwy - - 3.52 -
Pot Cap-1 Maneuver 0 - 416 0
          Stage 1 0 - - 0
          Stage 2 0 - 495 0
Platoon blocked, % -
Mov Cap-1 Maneuver - - 416 -
Mov Cap-2 Maneuver - - 416 -
          Stage 1 - - - -
          Stage 2 - - 495 -
 

Approach WB NB
HCM Control Delay, s 0 14.2
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 WBT
Capacity (veh/h) 416 -
HCM Lane V/C Ratio 0.064 -
HCM Control Delay (s) 14.2 -
HCM Lane LOS B -
HCM 95th %tile Q(veh) 0.2 -
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Hackney Tract TIA Existing (2020) PM
1: Richardson Rd & Olive Chapel Rd HCM 6th TWSC

Existing (2020)_PM.syn VHB

Intersection
Int Delay, s/veh 8.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 13 99 21 100 81 39 19 85 115 29 73 8
Future Vol, veh/h 13 99 21 100 81 39 19 85 115 29 73 8
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 250 - - 150 - 150 100 - - 150 - 175
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 14 110 23 111 90 43 21 94 128 32 81 9
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 133 0 0 133 0 0 529 505 122 573 473 90
          Stage 1 - - - - - - 150 150 - 312 312 -
          Stage 2 - - - - - - 379 355 - 261 161 -
Critical Hdwy 4.12 - - 4.12 - - 7.12 6.52 6.22 7.12 6.52 6.22
Critical Hdwy Stg 1 - - - - - - 6.12 5.52 - 6.12 5.52 -
Critical Hdwy Stg 2 - - - - - - 6.12 5.52 - 6.12 5.52 -
Follow-up Hdwy 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318
Pot Cap-1 Maneuver 1452 - - 1452 - - 460 470 929 430 490 968
          Stage 1 - - - - - - 853 773 - 699 658 -
          Stage 2 - - - - - - 643 630 - 744 765 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1452 - - 1452 - - 368 430 929 289 448 968
Mov Cap-2 Maneuver - - - - - - 368 430 - 289 448 -
          Stage 1 - - - - - - 844 765 - 692 608 -
          Stage 2 - - - - - - 510 582 - 557 757 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.7 3.5 14.1 15.5
HCM LOS B C
 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2 SBLn3
Capacity (veh/h) 368 622 1452 - - 1452 - - 289 448 968
HCM Lane V/C Ratio 0.057 0.357 0.01 - - 0.077 - - 0.111 0.181 0.009
HCM Control Delay (s) 15.4 14 7.5 - - 7.7 - - 19 14.8 8.8
HCM Lane LOS C B A - - A - - C B A
HCM 95th %tile Q(veh) 0.2 1.6 0 - - 0.2 - - 0.4 0.7 0
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Hackney Tract TIA Existing (2020) PM
2: Apex Barbecue Rd & Olive Chapel Rd HCM 6th TWSC

Existing (2020)_PM.syn VHB

Intersection
Int Delay, s/veh 4.8

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 327 41 209 344 25 149
Future Vol, veh/h 327 41 209 344 25 149
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 363 46 232 382 28 166
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 409 0 1232 386
          Stage 1 - - - - 386 -
          Stage 2 - - - - 846 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1150 - 196 662
          Stage 1 - - - - 687 -
          Stage 2 - - - - 421 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1150 - 146 662
Mov Cap-2 Maneuver - - - - 146 -
          Stage 1 - - - - 687 -
          Stage 2 - - - - 313 -
 

Approach EB WB NB
HCM Control Delay, s 0 3.4 19.5
HCM LOS C
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 439 - - 1150 -
HCM Lane V/C Ratio 0.44 - - 0.202 -
HCM Control Delay (s) 19.5 - - 8.9 0
HCM Lane LOS C - - A A
HCM 95th %tile Q(veh) 2.2 - - 0.8 -
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Hackney Tract TIA Existing (2020) PM
3: Richardson Rd & Little Gem Ln/Hasse Ave HCM 6th TWSC

Existing (2020)_PM.syn VHB

Intersection
Int Delay, s/veh 2.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 2 1 3 13 1 33 2 126 20 38 135 3
Future Vol, veh/h 2 1 3 13 1 33 2 126 20 38 135 3
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 125 - - 150 - -
Veh in Median Storage, # - 1 - - 1 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 2 1 3 14 1 37 2 140 22 42 150 3
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 410 402 152 393 392 151 153 0 0 162 0 0
          Stage 1 236 236 - 155 155 - - - - - - -
          Stage 2 174 166 - 238 237 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 552 537 894 566 544 895 1428 - - 1417 - -
          Stage 1 767 710 - 847 769 - - - - - - -
          Stage 2 828 761 - 765 709 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 516 520 894 550 527 895 1428 - - 1417 - -
Mov Cap-2 Maneuver 581 558 - 606 568 - - - - - - -
          Stage 1 766 689 - 846 768 - - - - - - -
          Stage 2 792 760 - 738 688 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 10.2 9.9 0.1 1.6
HCM LOS B A
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1428 - - 698 782 1417 - -
HCM Lane V/C Ratio 0.002 - - 0.01 0.067 0.03 - -
HCM Control Delay (s) 7.5 - - 10.2 9.9 7.6 - -
HCM Lane LOS A - - B A A - -
HCM 95th %tile Q(veh) 0 - - 0 0.2 0.1 - -

- Page 1017 -



Hackney Tract TIA Existing (2020) PM
4: Richardson Rd & US 64 EB HCM 6th TWSC

Existing (2020)_PM.syn VHB

Intersection
Int Delay, s/veh 30.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 1132 30 0 0 0 0 0 203 0 196 0
Future Vol, veh/h 0 1132 30 0 0 0 0 0 203 0 196 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - Yield - - None - - None - - None
Storage Length - - 175 - - - - - 0 - - -
Veh in Median Storage, # - 0 - - 16983 - - 0 - - 0 -
Grade, % - -2 - - 0 - - 1 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 1258 33 0 0 0 0 0 226 0 218 0
 

Major/Minor Major1 Minor1 Minor2
Conflicting Flow All - 0 0 - - 629 629 1258 -
          Stage 1 - - - - - - 0 0 -
          Stage 2 - - - - - - 629 1258 -
Critical Hdwy - - - - - 7.04 7.54 6.54 -
Critical Hdwy Stg 1 - - - - - - - - -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 -
Follow-up Hdwy - - - - - 3.32 3.52 4.02 -
Pot Cap-1 Maneuver 0 - - 0 0 418 367 ~ 170 0
          Stage 1 0 - - 0 0 - - - 0
          Stage 2 0 - - 0 0 - 437 241 0
Platoon blocked, % - -
Mov Cap-1 Maneuver - - - - - 418 169 ~ 170 -
Mov Cap-2 Maneuver - - - - - - 169 ~ 170 -
          Stage 1 - - - - - - - - -
          Stage 2 - - - - - - 201 241 -
 

Approach EB NB SB
HCM Control Delay, s 0 23.3 216.7
HCM LOS C F
 

Minor Lane/Major Mvmt NBLn1 EBT EBR SBLn1
Capacity (veh/h) 418 - - 170
HCM Lane V/C Ratio 0.54 - - 1.281
HCM Control Delay (s) 23.3 - - 216.7
HCM Lane LOS C - - F
HCM 95th %tile Q(veh) 3.1 - - 12.5

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Hackney Tract TIA Existing (2020) PM
5: U-Turn East & US 64 WB HCM 6th TWSC

Existing (2020)_PM.syn VHB

Intersection
Int Delay, s/veh 0.5

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 0 0 0 1463 39 0
Future Vol, veh/h 0 0 0 1463 39 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 0 0 1626 43 0
 

Major/Minor Major2 Minor1
Conflicting Flow All - - 813 -
          Stage 1 - - 0 -
          Stage 2 - - 813 -
Critical Hdwy - - 6.84 -
Critical Hdwy Stg 1 - - - -
Critical Hdwy Stg 2 - - 5.84 -
Follow-up Hdwy - - 3.52 -
Pot Cap-1 Maneuver 0 - 316 0
          Stage 1 0 - - 0
          Stage 2 0 - 396 0
Platoon blocked, % -
Mov Cap-1 Maneuver - - 316 -
Mov Cap-2 Maneuver - - 316 -
          Stage 1 - - - -
          Stage 2 - - 396 -
 

Approach WB NB
HCM Control Delay, s 0 18.2
HCM LOS C
 

Minor Lane/Major Mvmt NBLn1 WBT
Capacity (veh/h) 316 -
HCM Lane V/C Ratio 0.137 -
HCM Control Delay (s) 18.2 -
HCM Lane LOS C -
HCM 95th %tile Q(veh) 0.5 -
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Hackney Tract TIA No-Build (2024) AM
1: Richardson Rd & Olive Chapel Rd Lanes, Volumes, Timings

No-Build (2024)_AM.syn VHB

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 54 68 22 93 65 120 37 110 128 93 102 48
Future Volume (vph) 54 68 22 93 65 120 37 110 128 93 102 48
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 250 0 150 150 100 0 150 175
Storage Lanes 1 0 1 1 1 0 1 1
Taper Length (ft) 100 100 100 100
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.964 0.850 0.919 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1770 1796 0 1770 1863 1583 1770 1712 0 1770 1863 1583
Flt Permitted 0.710 0.692 0.684 0.596
Satd. Flow (perm) 1323 1796 0 1289 1863 1583 1274 1712 0 1110 1863 1583
Right Turn on Red No No No No
Satd. Flow (RTOR)
Link Speed (mph) 45 45 45 45
Link Distance (ft) 1889 1311 1771 2925
Travel Time (s) 28.6 19.9 26.8 44.3
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 60 76 24 103 72 133 41 122 142 103 113 53
Shared Lane Traffic (%)
Lane Group Flow (vph) 60 100 0 103 72 133 41 264 0 103 113 53
Turn Type Perm NA Perm NA Perm Perm NA Perm NA Perm
Protected Phases 2 6 4 8
Permitted Phases 2 6 6 4 8 8
Detector Phase 2 2 6 6 6 4 4 8 8 8
Switch Phase
Minimum Initial (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0
Total Split (s) 26.0 26.0 26.0 26.0 26.0 34.0 34.0 34.0 34.0 34.0
Total Split (%) 43.3% 43.3% 43.3% 43.3% 43.3% 56.7% 56.7% 56.7% 56.7% 56.7%
Maximum Green (s) 19.0 19.0 19.0 19.0 19.0 27.0 27.0 27.0 27.0 27.0
Yellow Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode Min Min Min Min Min None None None None None
Act Effct Green (s) 12.1 12.1 12.1 12.1 12.1 12.7 12.7 12.7 12.7 12.7
Actuated g/C Ratio 0.35 0.35 0.35 0.35 0.35 0.36 0.36 0.36 0.36 0.36
v/c Ratio 0.13 0.16 0.23 0.11 0.24 0.09 0.43 0.26 0.17 0.09
Control Delay 9.8 9.7 10.8 9.3 10.6 7.7 10.6 9.4 7.9 7.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 9.8 9.7 10.8 9.3 10.6 7.7 10.6 9.4 7.9 7.5
LOS A A B A B A B A A A
Approach Delay 9.7 10.3 10.2 8.4
Approach LOS A B B A
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Hackney Tract TIA No-Build (2024) AM
1: Richardson Rd & Olive Chapel Rd Lanes, Volumes, Timings

No-Build (2024)_AM.syn VHB

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Length 50th (ft) 7 12 13 8 16 4 31 11 12 5
Queue Length 95th (ft) 27 39 42 30 51 18 82 38 37 21
Internal Link Dist (ft) 1809 1231 1691 2845
Turn Bay Length (ft) 250 150 150 100 150 175
Base Capacity (vph) 805 1093 785 1134 964 1071 1440 933 1567 1331
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.07 0.09 0.13 0.06 0.14 0.04 0.18 0.11 0.07 0.04

Intersection Summary
Area Type: Other
Cycle Length: 60
Actuated Cycle Length: 35
Natural Cycle: 40
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.43
Intersection Signal Delay: 9.7 Intersection LOS: A
Intersection Capacity Utilization 43.8% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     1: Richardson Rd & Olive Chapel Rd
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Hackney Tract TIA No-Build (2024) AM
2: Apex Barbecue Rd & Olive Chapel Rd HCM 6th TWSC

No-Build (2024)_AM.syn VHB

Intersection
Int Delay, s/veh 2.9

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 419 20 83 328 27 97
Future Vol, veh/h 419 20 83 328 27 97
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 466 22 92 364 30 108
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 488 0 1025 477
          Stage 1 - - - - 477 -
          Stage 2 - - - - 548 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1075 - 260 588
          Stage 1 - - - - 624 -
          Stage 2 - - - - 579 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1075 - 232 588
Mov Cap-2 Maneuver - - - - 232 -
          Stage 1 - - - - 624 -
          Stage 2 - - - - 517 -
 

Approach EB WB NB
HCM Control Delay, s 0 1.7 16.8
HCM LOS C
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 441 - - 1075 -
HCM Lane V/C Ratio 0.312 - - 0.086 -
HCM Control Delay (s) 16.8 - - 8.7 0
HCM Lane LOS C - - A A
HCM 95th %tile Q(veh) 1.3 - - 0.3 -
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Hackney Tract TIA No-Build (2024) AM
3: Richardson Rd & Little Gem Ln/Hasse Ave HCM 6th TWSC

No-Build (2024)_AM.syn VHB

Intersection
Int Delay, s/veh 1.9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 1 0 1 15 0 103 2 478 10 48 503 1
Future Vol, veh/h 1 0 1 15 0 103 2 478 10 48 503 1
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 125 - - 150 - -
Veh in Median Storage, # - 1 - - 1 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 1 0 1 17 0 114 2 531 11 53 559 1
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1264 1212 560 1207 1207 537 560 0 0 542 0 0
          Stage 1 666 666 - 541 541 - - - - - - -
          Stage 2 598 546 - 666 666 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 146 182 528 160 183 544 1011 - - 1027 - -
          Stage 1 449 457 - 525 521 - - - - - - -
          Stage 2 489 518 - 449 457 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 111 172 528 153 173 544 1011 - - 1027 - -
Mov Cap-2 Maneuver 223 283 - 282 293 - - - - - - -
          Stage 1 448 433 - 524 520 - - - - - - -
          Stage 2 385 517 - 425 433 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 16.5 15.1 0 0.8
HCM LOS C C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1011 - - 314 487 1027 - -
HCM Lane V/C Ratio 0.002 - - 0.007 0.269 0.052 - -
HCM Control Delay (s) 8.6 - - 16.5 15.1 8.7 - -
HCM Lane LOS A - - C C A - -
HCM 95th %tile Q(veh) 0 - - 0 1.1 0.2 - -
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Hackney Tract TIA No-Build (2024) AM
4: Richardson Rd & US 64 EB Lanes, Volumes, Timings

No-Build (2024)_AM.syn VHB

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 1124 267 0 0 0 0 0 915 0 719 0
Future Volume (vph) 0 1124 267 0 0 0 0 0 915 0 719 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) -2% 0% 1% 0%
Storage Length (ft) 0 175 0 0 0 0 0 0
Storage Lanes 0 1 0 0 0 2 0 0
Taper Length (ft) 100 100 100 100
Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 0.88 0.95 0.95 1.00
Frt 0.850 0.850
Flt Protected
Satd. Flow (prot) 0 3575 1599 0 0 0 0 0 2773 0 3539 0
Flt Permitted
Satd. Flow (perm) 0 3575 1599 0 0 0 0 0 2773 0 3539 0
Right Turn on Red No No No No No
Satd. Flow (RTOR)
Link Speed (mph) 55 55 45 35
Link Distance (ft) 3066 489 978 454
Travel Time (s) 38.0 6.1 14.8 8.8
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 1249 297 0 0 0 0 0 1017 0 799 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1249 297 0 0 0 0 0 1017 0 799 0
Turn Type NA Perm Perm NA
Protected Phases 2 8
Permitted Phases 2 8 8
Detector Phase 2 2 8 8 8
Switch Phase
Minimum Initial (s) 14.0 14.0 7.0 7.0 7.0
Minimum Split (s) 20.8 20.8 13.2 13.2 13.2
Total Split (s) 30.0 30.0 30.0 30.0 30.0
Total Split (%) 50.0% 50.0% 50.0% 50.0% 50.0%
Maximum Green (s) 23.2 23.2 23.8 23.8 23.8
Yellow Time (s) 5.4 5.4 3.0 3.0 3.0
All-Red Time (s) 1.4 1.4 3.2 3.2 3.2
Lost Time Adjust (s) -1.8 -1.8 -1.2 -1.2
Total Lost Time (s) 5.0 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 6.0 6.0 2.0 2.0 2.0
Minimum Gap (s) 3.4 3.4 0.2 0.2 0.2
Time Before Reduce (s) 15.0 15.0 0.0 0.0 0.0
Time To Reduce (s) 45.0 45.0 0.0 0.0 0.0
Recall Mode C-Min C-Min None None None
Act Effct Green (s) 25.2 25.2 24.8 24.8
Actuated g/C Ratio 0.42 0.42 0.41 0.41
v/c Ratio 0.83 0.44 0.89 0.55
Control Delay 22.1 15.1 28.2 10.9
Queue Delay 0.0 0.0 0.0 0.0

- Page 1024 -



Hackney Tract TIA No-Build (2024) AM
4: Richardson Rd & US 64 EB Lanes, Volumes, Timings

No-Build (2024)_AM.syn VHB

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Delay 22.1 15.1 28.2 10.9
LOS C B C B
Approach Delay 20.7 28.2 10.9
Approach LOS C C B
Queue Length 50th (ft) 203 74 183 106
Queue Length 95th (ft) #296 132 #311 m120
Internal Link Dist (ft) 2986 409 898 374
Turn Bay Length (ft) 175
Base Capacity (vph) 1502 672 1155 1474
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.83 0.44 0.88 0.54

Intersection Summary
Area Type: Other
Cycle Length: 60
Actuated Cycle Length: 60
Offset: 0 (0%), Referenced to phase 2:EBT, Start of Green
Natural Cycle: 55
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.89
Intersection Signal Delay: 20.7 Intersection LOS: C
Intersection Capacity Utilization 99.9% ICU Level of Service F
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     4: Richardson Rd & US 64 EB
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Hackney Tract TIA No-Build (2024) AM
5: U-Turn East & US 64 WB Lanes, Volumes, Timings

No-Build (2024)_AM.syn VHB

Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 0 0 0 1770 247 0
Future Volume (vph) 0 0 0 1770 247 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 0.95 0.97 1.00
Frt
Flt Protected 0.950
Satd. Flow (prot) 0 0 0 3539 3433 0
Flt Permitted 0.950
Satd. Flow (perm) 0 0 0 3539 3433 0
Right Turn on Red No No No
Satd. Flow (RTOR)
Link Speed (mph) 55 55 25
Link Distance (ft) 459 2512 426
Travel Time (s) 5.7 31.1 11.6
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 0 0 1967 274 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 1967 274 0
Turn Type NA Prot
Protected Phases 6 8
Permitted Phases
Detector Phase 6 8
Switch Phase
Minimum Initial (s) 14.0 7.0
Minimum Split (s) 20.2 13.3
Total Split (s) 46.7 13.3
Total Split (%) 77.8% 22.2%
Maximum Green (s) 40.5 7.0
Yellow Time (s) 5.2 3.0
All-Red Time (s) 1.0 3.3
Lost Time Adjust (s) -1.2 -1.3
Total Lost Time (s) 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 6.0 2.0
Minimum Gap (s) 3.4 0.2
Time Before Reduce (s) 15.0 0.0
Time To Reduce (s) 45.0 0.0
Recall Mode C-Min None
Act Effct Green (s) 41.7 8.3
Actuated g/C Ratio 0.70 0.14
v/c Ratio 0.80 0.58
Control Delay 9.6 27.8
Queue Delay 0.0 0.0
Total Delay 9.6 27.8
LOS A C
Approach Delay 9.6 27.8
Approach LOS A C
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Hackney Tract TIA No-Build (2024) AM
5: U-Turn East & US 64 WB Lanes, Volumes, Timings

No-Build (2024)_AM.syn VHB

Lane Group EBT EBR WBL WBT NBL NBR
Queue Length 50th (ft) 199 50
Queue Length 95th (ft) 288 m60
Internal Link Dist (ft) 379 2432 346
Turn Bay Length (ft)
Base Capacity (vph) 2459 474
Starvation Cap Reductn 0 0
Spillback Cap Reductn 0 0
Storage Cap Reductn 0 0
Reduced v/c Ratio 0.80 0.58

Intersection Summary
Area Type: Other
Cycle Length: 60
Actuated Cycle Length: 60
Offset: 0 (0%), Referenced to phase 6:WBT, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.80
Intersection Signal Delay: 11.8 Intersection LOS: B
Intersection Capacity Utilization 64.3% ICU Level of Service C
Analysis Period (min) 15
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     5: U-Turn East & US 64 WB
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Hackney Tract TIA No-Build (2024) PM
1: Richardson Rd & Olive Chapel Rd Lanes, Volumes, Timings

No-Build (2024)_PM.syn VHB

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 58 119 41 167 104 139 31 103 165 139 147 55
Future Volume (vph) 58 119 41 167 104 139 31 103 165 139 147 55
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 250 0 150 150 100 0 150 175
Storage Lanes 1 0 1 1 1 0 1 1
Taper Length (ft) 100 100 100 100
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.961 0.850 0.908 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1770 1790 0 1770 1863 1583 1770 1691 0 1770 1863 1583
Flt Permitted 0.682 0.645 0.654 0.579
Satd. Flow (perm) 1270 1790 0 1201 1863 1583 1218 1691 0 1079 1863 1583
Right Turn on Red No No No No
Satd. Flow (RTOR)
Link Speed (mph) 45 45 45 45
Link Distance (ft) 1889 1311 1771 2925
Travel Time (s) 28.6 19.9 26.8 44.3
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 64 132 46 186 116 154 34 114 183 154 163 61
Shared Lane Traffic (%)
Lane Group Flow (vph) 64 178 0 186 116 154 34 297 0 154 163 61
Turn Type Perm NA Perm NA Perm Perm NA Perm NA Perm
Protected Phases 2 6 4 8
Permitted Phases 2 6 6 4 8 8
Detector Phase 2 2 6 6 6 4 4 8 8 8
Switch Phase
Minimum Initial (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0
Total Split (s) 29.0 29.0 29.0 29.0 29.0 31.0 31.0 31.0 31.0 31.0
Total Split (%) 48.3% 48.3% 48.3% 48.3% 48.3% 51.7% 51.7% 51.7% 51.7% 51.7%
Maximum Green (s) 22.0 22.0 22.0 22.0 22.0 24.0 24.0 24.0 24.0 24.0
Yellow Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode Min Min Min Min Min None None None None None
Act Effct Green (s) 14.2 14.2 14.2 14.2 14.2 14.6 14.6 14.6 14.6 14.6
Actuated g/C Ratio 0.36 0.36 0.36 0.36 0.36 0.37 0.37 0.37 0.37 0.37
v/c Ratio 0.14 0.28 0.43 0.17 0.27 0.08 0.47 0.39 0.24 0.10
Control Delay 10.2 10.9 13.9 10.0 11.1 9.6 13.1 13.4 10.4 9.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 10.2 10.9 13.9 10.0 11.1 9.6 13.1 13.4 10.4 9.6
LOS B B B B B A B B B A
Approach Delay 10.7 12.0 12.7 11.5
Approach LOS B B B B
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Hackney Tract TIA No-Build (2024) PM
1: Richardson Rd & Olive Chapel Rd Lanes, Volumes, Timings

No-Build (2024)_PM.syn VHB

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Length 50th (ft) 8 24 27 15 21 4 43 21 21 8
Queue Length 95th (ft) 33 73 86 50 66 21 124 73 67 31
Internal Link Dist (ft) 1809 1231 1691 2845
Turn Bay Length (ft) 250 150 150 100 150 175
Base Capacity (vph) 817 1152 773 1199 1018 849 1179 752 1299 1103
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.08 0.15 0.24 0.10 0.15 0.04 0.25 0.20 0.13 0.06

Intersection Summary
Area Type: Other
Cycle Length: 60
Actuated Cycle Length: 39.4
Natural Cycle: 40
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.47
Intersection Signal Delay: 11.8 Intersection LOS: B
Intersection Capacity Utilization 57.9% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     1: Richardson Rd & Olive Chapel Rd

- Page 1029 -



Hackney Tract TIA No-Build (2024) PM
2: Apex Barbecue Rd & Olive Chapel Rd HCM 6th TWSC

No-Build (2024)_PM.syn VHB

Intersection
Int Delay, s/veh 13.1

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 520 46 235 571 28 168
Future Vol, veh/h 520 46 235 571 28 168
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 578 51 261 634 31 187
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 629 0 1760 604
          Stage 1 - - - - 604 -
          Stage 2 - - - - 1156 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 953 - 93 498
          Stage 1 - - - - 546 -
          Stage 2 - - - - 300 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 953 - 54 498
Mov Cap-2 Maneuver - - - - 54 -
          Stage 1 - - - - 546 -
          Stage 2 - - - - 173 -
 

Approach EB WB NB
HCM Control Delay, s 0 3 92.5
HCM LOS F
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 229 - - 953 -
HCM Lane V/C Ratio 0.951 - - 0.274 -
HCM Control Delay (s) 92.5 - - 10.2 0
HCM Lane LOS F - - B A
HCM 95th %tile Q(veh) 8.4 - - 1.1 -
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Hackney Tract TIA No-Build (2024) PM
3: Richardson Rd & Little Gem Ln/Hasse Ave HCM 6th TWSC

No-Build (2024)_PM.syn VHB

Intersection
Int Delay, s/veh 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 2 1 3 15 1 76 2 599 23 111 648 3
Future Vol, veh/h 2 1 3 15 1 76 2 599 23 111 648 3
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 125 - - 150 - -
Veh in Median Storage, # - 1 - - 1 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 2 1 3 17 1 84 2 666 26 123 720 3
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1694 1664 722 1653 1652 679 723 0 0 692 0 0
          Stage 1 968 968 - 683 683 - - - - - - -
          Stage 2 726 696 - 970 969 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 73 97 427 78 98 452 879 - - 903 - -
          Stage 1 305 332 - 439 449 - - - - - - -
          Stage 2 416 443 - 304 332 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 53 84 427 69 84 452 879 - - 903 - -
Mov Cap-2 Maneuver 138 176 - 177 195 - - - - - - -
          Stage 1 304 287 - 438 448 - - - - - - -
          Stage 2 337 442 - 260 287 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 21.8 19.1 0 1.4
HCM LOS C C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 879 - - 221 357 903 - -
HCM Lane V/C Ratio 0.003 - - 0.03 0.286 0.137 - -
HCM Control Delay (s) 9.1 - - 21.8 19.1 9.6 - -
HCM Lane LOS A - - C C A - -
HCM 95th %tile Q(veh) 0 - - 0.1 1.2 0.5 - -
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Hackney Tract TIA No-Build (2024) PM
4: Richardson Rd & US 64 EB Lanes, Volumes, Timings

No-Build (2024)_PM.syn VHB

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 1166 388 0 0 0 0 0 1331 0 971 0
Future Volume (vph) 0 1166 388 0 0 0 0 0 1331 0 971 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) -2% 0% 1% 0%
Storage Length (ft) 0 175 0 0 0 0 0 0
Storage Lanes 0 1 0 0 0 2 0 0
Taper Length (ft) 100 100 100 100
Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 0.88 0.95 0.95 1.00
Frt 0.850 0.850
Flt Protected
Satd. Flow (prot) 0 3575 1599 0 0 0 0 0 2773 0 3539 0
Flt Permitted
Satd. Flow (perm) 0 3575 1599 0 0 0 0 0 2773 0 3539 0
Right Turn on Red No No No No No
Satd. Flow (RTOR)
Link Speed (mph) 55 55 45 35
Link Distance (ft) 3066 489 978 454
Travel Time (s) 38.0 6.1 14.8 8.8
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 1296 431 0 0 0 0 0 1479 0 1079 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1296 431 0 0 0 0 0 1479 0 1079 0
Turn Type NA Perm Perm NA
Protected Phases 2 8
Permitted Phases 2 8 8
Detector Phase 2 2 8 8 8
Switch Phase
Minimum Initial (s) 14.0 14.0 7.0 7.0 7.0
Minimum Split (s) 20.8 20.8 13.2 13.2 13.2
Total Split (s) 50.0 50.0 70.0 70.0 70.0
Total Split (%) 41.7% 41.7% 58.3% 58.3% 58.3%
Maximum Green (s) 43.2 43.2 63.8 63.8 63.8
Yellow Time (s) 5.4 5.4 3.0 3.0 3.0
All-Red Time (s) 1.4 1.4 3.2 3.2 3.2
Lost Time Adjust (s) -1.8 -1.8 -1.2 -1.2
Total Lost Time (s) 5.0 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 6.0 6.0 2.0 2.0 2.0
Minimum Gap (s) 3.4 3.4 0.2 0.2 0.2
Time Before Reduce (s) 15.0 15.0 0.0 0.0 0.0
Time To Reduce (s) 45.0 45.0 0.0 0.0 0.0
Recall Mode C-Min C-Min None None None
Act Effct Green (s) 45.0 45.0 65.0 65.0
Actuated g/C Ratio 0.38 0.38 0.54 0.54
v/c Ratio 0.97 0.72 0.98 0.56
Control Delay 55.0 40.2 47.4 19.6
Queue Delay 0.0 0.0 0.0 0.0
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Hackney Tract TIA No-Build (2024) PM
4: Richardson Rd & US 64 EB Lanes, Volumes, Timings

No-Build (2024)_PM.syn VHB

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Delay 55.0 40.2 47.4 19.6
LOS E D D B
Approach Delay 51.3 47.4 19.6
Approach LOS D D B
Queue Length 50th (ft) 512 283 613 278
Queue Length 95th (ft) #668 408 #817 341
Internal Link Dist (ft) 2986 409 898 374
Turn Bay Length (ft) 175
Base Capacity (vph) 1340 599 1502 1916
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.97 0.72 0.98 0.56

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 2:EBT, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.98
Intersection Signal Delay: 42.0 Intersection LOS: D
Intersection Capacity Utilization 129.6% ICU Level of Service H
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     4: Richardson Rd & US 64 EB
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Hackney Tract TIA No-Build (2024) PM
5: U-Turn East & US 64 WB Lanes, Volumes, Timings

No-Build (2024)_PM.syn VHB

Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 0 0 0 2166 472 0
Future Volume (vph) 0 0 0 2166 472 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 0.95 0.97 1.00
Frt
Flt Protected 0.950
Satd. Flow (prot) 0 0 0 3539 3433 0
Flt Permitted 0.950
Satd. Flow (perm) 0 0 0 3539 3433 0
Right Turn on Red No No No
Satd. Flow (RTOR)
Link Speed (mph) 55 55 25
Link Distance (ft) 459 2512 426
Travel Time (s) 5.7 31.1 11.6
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 0 0 2407 524 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 2407 524 0
Turn Type NA Prot
Protected Phases 6 8
Permitted Phases
Detector Phase 6 8
Switch Phase
Minimum Initial (s) 14.0 7.0
Minimum Split (s) 20.2 13.3
Total Split (s) 70.0 20.0
Total Split (%) 77.8% 22.2%
Maximum Green (s) 63.8 13.7
Yellow Time (s) 5.2 3.0
All-Red Time (s) 1.0 3.3
Lost Time Adjust (s) -1.2 -1.3
Total Lost Time (s) 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 6.0 2.0
Minimum Gap (s) 3.4 0.2
Time Before Reduce (s) 15.0 0.0
Time To Reduce (s) 45.0 0.0
Recall Mode C-Min None
Act Effct Green (s) 65.0 15.0
Actuated g/C Ratio 0.72 0.17
v/c Ratio 0.94 0.92
Control Delay 20.5 59.9
Queue Delay 0.0 0.0
Total Delay 20.5 59.9
LOS C E
Approach Delay 20.5 59.9
Approach LOS C E
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Hackney Tract TIA No-Build (2024) PM
5: U-Turn East & US 64 WB Lanes, Volumes, Timings

No-Build (2024)_PM.syn VHB

Lane Group EBT EBR WBL WBT NBL NBR
Queue Length 50th (ft) 523 152
Queue Length 95th (ft) #847 #246
Internal Link Dist (ft) 379 2432 346
Turn Bay Length (ft)
Base Capacity (vph) 2555 572
Starvation Cap Reductn 0 0
Spillback Cap Reductn 0 0
Storage Cap Reductn 0 0
Reduced v/c Ratio 0.94 0.92

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 6:WBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.94
Intersection Signal Delay: 27.6 Intersection LOS: C
Intersection Capacity Utilization 81.7% ICU Level of Service D
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     5: U-Turn East & US 64 WB
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Hackney Tract TIA Build (2024) AM
1: Richardson Rd & Olive Chapel Rd Lanes, Volumes, Timings

Build (2024)_AM.syn VHB

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 54 70 22 101 70 120 37 110 131 93 102 48
Future Volume (vph) 54 70 22 101 70 120 37 110 131 93 102 48
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 250 0 150 150 100 0 150 175
Storage Lanes 1 0 1 1 1 0 1 1
Taper Length (ft) 100 100 100 100
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.965 0.850 0.918 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1770 1798 0 1770 1863 1583 1770 1710 0 1770 1863 1583
Flt Permitted 0.706 0.691 0.684 0.594
Satd. Flow (perm) 1315 1798 0 1287 1863 1583 1274 1710 0 1106 1863 1583
Right Turn on Red No No No No
Satd. Flow (RTOR)
Link Speed (mph) 45 45 45 45
Link Distance (ft) 1889 1311 1771 2925
Travel Time (s) 28.6 19.9 26.8 44.3
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 60 78 24 112 78 133 41 122 146 103 113 53
Shared Lane Traffic (%)
Lane Group Flow (vph) 60 102 0 112 78 133 41 268 0 103 113 53
Turn Type Perm NA Perm NA Perm Perm NA Perm NA Perm
Protected Phases 2 6 4 8
Permitted Phases 2 6 6 4 8 8
Detector Phase 2 2 6 6 6 4 4 8 8 8
Switch Phase
Minimum Initial (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0
Total Split (s) 26.0 26.0 26.0 26.0 26.0 34.0 34.0 34.0 34.0 34.0
Total Split (%) 43.3% 43.3% 43.3% 43.3% 43.3% 56.7% 56.7% 56.7% 56.7% 56.7%
Maximum Green (s) 19.0 19.0 19.0 19.0 19.0 27.0 27.0 27.0 27.0 27.0
Yellow Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode Min Min Min Min Min None None None None None
Act Effct Green (s) 12.2 12.2 12.2 12.2 12.2 12.8 12.8 12.8 12.8 12.8
Actuated g/C Ratio 0.35 0.35 0.35 0.35 0.35 0.36 0.36 0.36 0.36 0.36
v/c Ratio 0.13 0.16 0.25 0.12 0.24 0.09 0.43 0.26 0.17 0.09
Control Delay 9.9 9.8 11.1 9.5 10.6 7.8 10.7 9.5 8.0 7.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 9.9 9.8 11.1 9.5 10.6 7.8 10.7 9.5 8.0 7.6
LOS A A B A B A B A A A
Approach Delay 9.8 10.5 10.3 8.5
Approach LOS A B B A
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Hackney Tract TIA Build (2024) AM
1: Richardson Rd & Olive Chapel Rd Lanes, Volumes, Timings

Build (2024)_AM.syn VHB

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Length 50th (ft) 7 12 14 9 17 4 31 11 12 5
Queue Length 95th (ft) 28 40 46 32 52 18 85 39 38 22
Internal Link Dist (ft) 1809 1231 1691 2845
Turn Bay Length (ft) 250 150 150 100 150 175
Base Capacity (vph) 796 1088 779 1128 958 1065 1430 924 1558 1323
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.08 0.09 0.14 0.07 0.14 0.04 0.19 0.11 0.07 0.04

Intersection Summary
Area Type: Other
Cycle Length: 60
Actuated Cycle Length: 35.2
Natural Cycle: 40
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.43
Intersection Signal Delay: 9.8 Intersection LOS: A
Intersection Capacity Utilization 44.4% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     1: Richardson Rd & Olive Chapel Rd
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Hackney Tract TIA Build (2024) AM
2: Apex Barbecue Rd & Olive Chapel Rd HCM 6th TWSC

Build (2024)_AM.syn VHB

Intersection
Int Delay, s/veh 2.9

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 446 22 83 336 28 97
Future Vol, veh/h 446 22 83 336 28 97
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 496 24 92 373 31 108
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 520 0 1065 508
          Stage 1 - - - - 508 -
          Stage 2 - - - - 557 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1046 - 246 565
          Stage 1 - - - - 604 -
          Stage 2 - - - - 574 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1046 - 219 565
Mov Cap-2 Maneuver - - - - 219 -
          Stage 1 - - - - 604 -
          Stage 2 - - - - 510 -
 

Approach EB WB NB
HCM Control Delay, s 0 1.7 17.9
HCM LOS C
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 417 - - 1046 -
HCM Lane V/C Ratio 0.333 - - 0.088 -
HCM Control Delay (s) 17.9 - - 8.8 0
HCM Lane LOS C - - A A
HCM 95th %tile Q(veh) 1.4 - - 0.3 -
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Hackney Tract TIA Build (2024) AM
3: Richardson Rd & Little Gem Ln/Hasse Ave HCM 6th TWSC

Build (2024)_AM.syn VHB

Intersection
Int Delay, s/veh 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 1 0 1 15 0 167 2 478 10 67 503 1
Future Vol, veh/h 1 0 1 15 0 167 2 478 10 67 503 1
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 125 - - 150 - -
Veh in Median Storage, # - 1 - - 1 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 1 0 1 17 0 186 2 531 11 74 559 1
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1342 1254 560 1249 1249 537 560 0 0 542 0 0
          Stage 1 708 708 - 541 541 - - - - - - -
          Stage 2 634 546 - 708 708 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 129 172 528 150 173 544 1011 - - 1027 - -
          Stage 1 426 438 - 525 521 - - - - - - -
          Stage 2 467 518 - 426 438 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 80 159 528 141 160 544 1011 - - 1027 - -
Mov Cap-2 Maneuver 170 266 - 267 279 - - - - - - -
          Stage 1 425 406 - 524 520 - - - - - - -
          Stage 2 307 517 - 394 406 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 19.1 17 0 1
HCM LOS C C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1011 - - 257 501 1027 - -
HCM Lane V/C Ratio 0.002 - - 0.009 0.404 0.072 - -
HCM Control Delay (s) 8.6 - - 19.1 17 8.8 - -
HCM Lane LOS A - - C C A - -
HCM 95th %tile Q(veh) 0 - - 0 1.9 0.2 - -
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Hackney Tract TIA Build (2024) AM
4: Richardson Rd & US 64 EB Lanes, Volumes, Timings

Build (2024)_AM.syn VHB

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 1124 270 0 0 0 0 0 979 0 735 0
Future Volume (vph) 0 1124 270 0 0 0 0 0 979 0 735 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) -2% 0% 1% 0%
Storage Length (ft) 0 175 0 0 0 0 0 0
Storage Lanes 0 1 0 0 0 2 0 0
Taper Length (ft) 100 100 100 100
Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 0.88 0.95 0.95 1.00
Frt 0.850 0.850
Flt Protected
Satd. Flow (prot) 0 3575 1599 0 0 0 0 0 2773 0 3539 0
Flt Permitted
Satd. Flow (perm) 0 3575 1599 0 0 0 0 0 2773 0 3539 0
Right Turn on Red No No No No No
Satd. Flow (RTOR)
Link Speed (mph) 55 55 45 35
Link Distance (ft) 3066 489 978 454
Travel Time (s) 38.0 6.1 14.8 8.8
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 1249 300 0 0 0 0 0 1088 0 817 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1249 300 0 0 0 0 0 1088 0 817 0
Turn Type NA Perm Perm NA
Protected Phases 2 8
Permitted Phases 2 8 8
Detector Phase 2 2 8 8 8
Switch Phase
Minimum Initial (s) 14.0 14.0 7.0 7.0 7.0
Minimum Split (s) 20.8 20.8 13.2 13.2 13.2
Total Split (s) 29.0 29.0 31.0 31.0 31.0
Total Split (%) 48.3% 48.3% 51.7% 51.7% 51.7%
Maximum Green (s) 22.2 22.2 24.8 24.8 24.8
Yellow Time (s) 5.4 5.4 3.0 3.0 3.0
All-Red Time (s) 1.4 1.4 3.2 3.2 3.2
Lost Time Adjust (s) -1.8 -1.8 -1.3 -1.2
Total Lost Time (s) 5.0 5.0 4.9 5.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 6.0 6.0 2.0 2.0 2.0
Minimum Gap (s) 3.4 3.4 0.2 0.2 0.2
Time Before Reduce (s) 15.0 15.0 0.0 0.0 0.0
Time To Reduce (s) 45.0 45.0 0.0 0.0 0.0
Recall Mode C-Min C-Min None None None
Act Effct Green (s) 24.0 24.0 26.1 26.0
Actuated g/C Ratio 0.40 0.40 0.44 0.43
v/c Ratio 0.87 0.47 0.90 0.53
Control Delay 25.5 16.3 28.5 9.8
Queue Delay 0.0 0.0 0.0 0.0
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Hackney Tract TIA Build (2024) AM
4: Richardson Rd & US 64 EB Lanes, Volumes, Timings

Build (2024)_AM.syn VHB

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Delay 25.5 16.3 28.5 9.8
LOS C B C A
Approach Delay 23.7 28.5 9.8
Approach LOS C C A
Queue Length 50th (ft) 210 77 197 99
Queue Length 95th (ft) #333 138 #333 m110
Internal Link Dist (ft) 2986 409 898 374
Turn Bay Length (ft) 175
Base Capacity (vph) 1430 639 1206 1533
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.87 0.47 0.90 0.53

Intersection Summary
Area Type: Other
Cycle Length: 60
Actuated Cycle Length: 60
Offset: 0 (0%), Referenced to phase 2:EBT, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.90
Intersection Signal Delay: 22.0 Intersection LOS: C
Intersection Capacity Utilization 103.0% ICU Level of Service G
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     4: Richardson Rd & US 64 EB
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Hackney Tract TIA Build (2024) AM
5: U-Turn East & US 64 WB Lanes, Volumes, Timings

Build (2024)_AM.syn VHB

Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 0 0 0 1786 258 0
Future Volume (vph) 0 0 0 1786 258 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 0.95 0.97 1.00
Frt
Flt Protected 0.950
Satd. Flow (prot) 0 0 0 3539 3433 0
Flt Permitted 0.950
Satd. Flow (perm) 0 0 0 3539 3433 0
Right Turn on Red No No No
Satd. Flow (RTOR)
Link Speed (mph) 55 55 25
Link Distance (ft) 459 2512 426
Travel Time (s) 5.7 31.1 11.6
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 0 0 1984 287 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 1984 287 0
Turn Type NA Prot
Protected Phases 6 8
Permitted Phases
Detector Phase 6 8
Switch Phase
Minimum Initial (s) 14.0 7.0
Minimum Split (s) 21.2 14.0
Total Split (s) 46.0 14.0
Total Split (%) 76.7% 23.3%
Maximum Green (s) 39.8 7.7
Yellow Time (s) 5.2 3.0
All-Red Time (s) 1.0 3.3
Lost Time Adjust (s) -1.2 -1.3
Total Lost Time (s) 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 6.0 2.0
Minimum Gap (s) 3.4 0.2
Time Before Reduce (s) 15.0 0.0
Time To Reduce (s) 45.0 0.0
Recall Mode C-Min None
Act Effct Green (s) 41.1 8.9
Actuated g/C Ratio 0.68 0.15
v/c Ratio 0.82 0.57
Control Delay 10.5 26.5
Queue Delay 0.0 0.0
Total Delay 10.5 26.5
LOS B C
Approach Delay 10.5 26.5
Approach LOS B C
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Hackney Tract TIA Build (2024) AM
5: U-Turn East & US 64 WB Lanes, Volumes, Timings

Build (2024)_AM.syn VHB

Lane Group EBT EBR WBL WBT NBL NBR
Queue Length 50th (ft) 215 51
Queue Length 95th (ft) 312 m59
Internal Link Dist (ft) 379 2432 346
Turn Bay Length (ft)
Base Capacity (vph) 2426 514
Starvation Cap Reductn 0 0
Spillback Cap Reductn 0 0
Storage Cap Reductn 0 0
Reduced v/c Ratio 0.82 0.56

Intersection Summary
Area Type: Other
Cycle Length: 60
Actuated Cycle Length: 60
Offset: 0 (0%), Referenced to phase 6:WBT, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.82
Intersection Signal Delay: 12.5 Intersection LOS: B
Intersection Capacity Utilization 65.1% ICU Level of Service C
Analysis Period (min) 15
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     5: U-Turn East & US 64 WB
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Hackney Tract TIA Build (2024) AM
6: Olive Chapel Rd & Hasse Ave HCM 6th TWSC

Build (2024)_AM.syn VHB

Intersection
Int Delay, s/veh 0.8

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 5 439 355 9 29 13
Future Vol, veh/h 5 439 355 9 29 13
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 100 - - 100 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 6 488 394 10 32 14
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 404 0 - 0 894 394
          Stage 1 - - - - 394 -
          Stage 2 - - - - 500 -
Critical Hdwy 4.12 - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy 2.218 - - - 3.518 3.318
Pot Cap-1 Maneuver 1155 - - - 312 655
          Stage 1 - - - - 681 -
          Stage 2 - - - - 609 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1155 - - - 310 655
Mov Cap-2 Maneuver - - - - 310 -
          Stage 1 - - - - 678 -
          Stage 2 - - - - 609 -
 

Approach EB WB SB
HCM Control Delay, s 0.1 0 16.1
HCM LOS C
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1155 - - - 370
HCM Lane V/C Ratio 0.005 - - - 0.126
HCM Control Delay (s) 8.1 - - - 16.1
HCM Lane LOS A - - - C
HCM 95th %tile Q(veh) 0 - - - 0.4
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Hackney Tract TIA Build (2024) PM
1: Richardson Rd & Olive Chapel Rd Lanes, Volumes, Timings

Build (2024)_PM.syn VHB

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 58 125 41 172 107 139 31 103 174 139 147 55
Future Volume (vph) 58 125 41 172 107 139 31 103 174 139 147 55
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 250 0 150 150 100 0 150 175
Storage Lanes 1 0 1 1 1 0 1 1
Taper Length (ft) 100 100 100 100
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.963 0.850 0.906 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1770 1794 0 1770 1863 1583 1770 1688 0 1770 1863 1583
Flt Permitted 0.681 0.641 0.654 0.573
Satd. Flow (perm) 1269 1794 0 1194 1863 1583 1218 1688 0 1067 1863 1583
Right Turn on Red No No No No
Satd. Flow (RTOR)
Link Speed (mph) 45 45 45 45
Link Distance (ft) 1889 1311 1771 2925
Travel Time (s) 28.6 19.9 26.8 44.3
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 64 139 46 191 119 154 34 114 193 154 163 61
Shared Lane Traffic (%)
Lane Group Flow (vph) 64 185 0 191 119 154 34 307 0 154 163 61
Turn Type Perm NA Perm NA Perm Perm NA Perm NA Perm
Protected Phases 2 6 4 8
Permitted Phases 2 6 6 4 8 8
Detector Phase 2 2 6 6 6 4 4 8 8 8
Switch Phase
Minimum Initial (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0
Total Split (s) 29.0 29.0 29.0 29.0 29.0 31.0 31.0 31.0 31.0 31.0
Total Split (%) 48.3% 48.3% 48.3% 48.3% 48.3% 51.7% 51.7% 51.7% 51.7% 51.7%
Maximum Green (s) 22.0 22.0 22.0 22.0 22.0 24.0 24.0 24.0 24.0 24.0
Yellow Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode Min Min Min Min Min None None None None None
Act Effct Green (s) 14.5 14.5 14.5 14.5 14.5 15.0 15.0 15.0 15.0 15.0
Actuated g/C Ratio 0.36 0.36 0.36 0.36 0.36 0.37 0.37 0.37 0.37 0.37
v/c Ratio 0.14 0.29 0.44 0.18 0.27 0.07 0.49 0.39 0.23 0.10
Control Delay 10.3 11.1 14.2 10.2 11.2 9.8 13.4 13.6 10.5 9.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 10.3 11.1 14.2 10.2 11.2 9.8 13.4 13.6 10.5 9.7
LOS B B B B B A B B B A
Approach Delay 10.9 12.2 13.0 11.6
Approach LOS B B B B
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Hackney Tract TIA Build (2024) PM
1: Richardson Rd & Olive Chapel Rd Lanes, Volumes, Timings

Build (2024)_PM.syn VHB

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Length 50th (ft) 9 26 29 16 22 4 45 22 21 8
Queue Length 95th (ft) 33 77 89 52 67 21 131 75 69 31
Internal Link Dist (ft) 1809 1231 1691 2845
Turn Bay Length (ft) 250 150 150 100 150 175
Base Capacity (vph) 804 1137 757 1181 1004 836 1159 733 1280 1088
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.08 0.16 0.25 0.10 0.15 0.04 0.26 0.21 0.13 0.06

Intersection Summary
Area Type: Other
Cycle Length: 60
Actuated Cycle Length: 40.2
Natural Cycle: 40
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.49
Intersection Signal Delay: 12.0 Intersection LOS: B
Intersection Capacity Utilization 59.1% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     1: Richardson Rd & Olive Chapel Rd
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Hackney Tract TIA Build (2024) PM
2: Apex Barbecue Rd & Olive Chapel Rd HCM 6th TWSC

Build (2024)_PM.syn VHB

Intersection
Int Delay, s/veh 18

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 537 47 235 599 30 168
Future Vol, veh/h 537 47 235 599 30 168
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 597 52 261 666 33 187
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 649 0 1811 623
          Stage 1 - - - - 623 -
          Stage 2 - - - - 1188 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 937 - 86 486
          Stage 1 - - - - 535 -
          Stage 2 - - - - 289 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 937 - 48 486
Mov Cap-2 Maneuver - - - - 48 -
          Stage 1 - - - - 535 -
          Stage 2 - - - - 161 -
 

Approach EB WB NB
HCM Control Delay, s 0 2.9 134.5
HCM LOS F
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 204 - - 937 -
HCM Lane V/C Ratio 1.078 - - 0.279 -
HCM Control Delay (s) 134.5 - - 10.3 0
HCM Lane LOS F - - B A
HCM 95th %tile Q(veh) 10.1 - - 1.1 -
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Hackney Tract TIA Build (2024) PM
3: Richardson Rd & Little Gem Ln/Hasse Ave HCM 6th TWSC

Build (2024)_PM.syn VHB

Intersection
Int Delay, s/veh 3.1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 2 1 3 15 1 116 2 599 23 178 648 3
Future Vol, veh/h 2 1 3 15 1 116 2 599 23 178 648 3
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 125 - - 150 - -
Veh in Median Storage, # - 1 - - 1 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 2 1 3 17 1 129 2 666 26 198 720 3
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1866 1814 722 1803 1802 679 723 0 0 692 0 0
          Stage 1 1118 1118 - 683 683 - - - - - - -
          Stage 2 748 696 - 1120 1119 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 56 78 427 62 80 452 879 - - 903 - -
          Stage 1 251 282 - 439 449 - - - - - - -
          Stage 2 404 443 - 251 282 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 33 61 427 51 62 452 879 - - 903 - -
Mov Cap-2 Maneuver 71 133 - 140 158 - - - - - - -
          Stage 1 250 220 - 438 448 - - - - - - -
          Stage 2 287 442 - 193 220 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 32 21.9 0 2.2
HCM LOS D C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 879 - - 140 357 903 - -
HCM Lane V/C Ratio 0.003 - - 0.048 0.411 0.219 - -
HCM Control Delay (s) 9.1 - - 32 21.9 10.1 - -
HCM Lane LOS A - - D C B - -
HCM 95th %tile Q(veh) 0 - - 0.1 1.9 0.8 - -
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Hackney Tract TIA Build (2024) PM
4: Richardson Rd & US 64 EB Lanes, Volumes, Timings

Build (2024)_PM.syn VHB

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 1166 399 0 0 0 0 0 1371 0 1027 0
Future Volume (vph) 0 1166 399 0 0 0 0 0 1371 0 1027 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) -2% 0% 1% 0%
Storage Length (ft) 0 175 0 0 0 0 0 0
Storage Lanes 0 1 0 0 0 2 0 0
Taper Length (ft) 100 100 100 100
Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 0.88 0.95 0.95 1.00
Frt 0.850 0.850
Flt Protected
Satd. Flow (prot) 0 3575 1599 0 0 0 0 0 2773 0 3539 0
Flt Permitted
Satd. Flow (perm) 0 3575 1599 0 0 0 0 0 2773 0 3539 0
Right Turn on Red No No No No No
Satd. Flow (RTOR)
Link Speed (mph) 55 55 45 35
Link Distance (ft) 3066 489 978 454
Travel Time (s) 38.0 6.1 14.8 8.8
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 1296 443 0 0 0 0 0 1523 0 1141 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1296 443 0 0 0 0 0 1523 0 1141 0
Turn Type NA Perm Perm NA
Protected Phases 2 8
Permitted Phases 2 8 8
Detector Phase 2 2 8 8 8
Switch Phase
Minimum Initial (s) 14.0 14.0 7.0 7.0 7.0
Minimum Split (s) 20.8 20.8 13.2 13.2 13.2
Total Split (s) 49.0 49.0 71.0 71.0 71.0
Total Split (%) 40.8% 40.8% 59.2% 59.2% 59.2%
Maximum Green (s) 42.2 42.2 64.8 64.8 64.8
Yellow Time (s) 5.4 5.4 3.0 3.0 3.0
All-Red Time (s) 1.4 1.4 3.2 3.2 3.2
Lost Time Adjust (s) -1.8 -1.8 -1.2 -1.2
Total Lost Time (s) 5.0 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 6.0 6.0 2.0 2.0 2.0
Minimum Gap (s) 3.4 3.4 0.2 0.2 0.2
Time Before Reduce (s) 15.0 15.0 0.0 0.0 0.0
Time To Reduce (s) 45.0 45.0 0.0 0.0 0.0
Recall Mode C-Min C-Min None None None
Act Effct Green (s) 44.0 44.0 66.0 66.0
Actuated g/C Ratio 0.37 0.37 0.55 0.55
v/c Ratio 0.99 0.76 1.00 0.59
Control Delay 60.5 43.0 50.1 19.5
Queue Delay 0.0 0.0 0.0 0.0

- Page 1049 -



Hackney Tract TIA Build (2024) PM
4: Richardson Rd & US 64 EB Lanes, Volumes, Timings

Build (2024)_PM.syn VHB

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Delay 60.5 43.0 50.1 19.5
LOS E D D B
Approach Delay 56.0 50.1 19.5
Approach LOS E D B
Queue Length 50th (ft) 520 298 640 295
Queue Length 95th (ft) #681 430 #847 361
Internal Link Dist (ft) 2986 409 898 374
Turn Bay Length (ft) 175
Base Capacity (vph) 1310 586 1525 1946
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.99 0.76 1.00 0.59

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 2:EBT, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.00
Intersection Signal Delay: 44.5 Intersection LOS: D
Intersection Capacity Utilization 134.1% ICU Level of Service H
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     4: Richardson Rd & US 64 EB
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Hackney Tract TIA Build (2024) PM
5: U-Turn East & US 64 WB Lanes, Volumes, Timings

Build (2024)_PM.syn VHB

Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 0 0 0 2222 479 0
Future Volume (vph) 0 0 0 2222 479 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 0.95 0.97 1.00
Frt
Flt Protected 0.950
Satd. Flow (prot) 0 0 0 3539 3433 0
Flt Permitted 0.950
Satd. Flow (perm) 0 0 0 3539 3433 0
Right Turn on Red No No No
Satd. Flow (RTOR)
Link Speed (mph) 55 55 25
Link Distance (ft) 459 2512 426
Travel Time (s) 5.7 31.1 11.6
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 0 0 2469 532 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 2469 532 0
Turn Type NA Prot
Protected Phases 6 8
Permitted Phases
Detector Phase 6 8
Switch Phase
Minimum Initial (s) 14.0 7.0
Minimum Split (s) 20.2 13.3
Total Split (s) 70.0 20.0
Total Split (%) 77.8% 22.2%
Maximum Green (s) 63.8 13.7
Yellow Time (s) 5.2 3.0
All-Red Time (s) 1.0 3.3
Lost Time Adjust (s) -1.2 -1.3
Total Lost Time (s) 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 6.0 2.0
Minimum Gap (s) 3.4 0.2
Time Before Reduce (s) 15.0 0.0
Time To Reduce (s) 45.0 0.0
Recall Mode C-Min None
Act Effct Green (s) 65.0 15.0
Actuated g/C Ratio 0.72 0.17
v/c Ratio 0.97 0.93
Control Delay 24.1 62.1
Queue Delay 0.0 0.0
Total Delay 24.1 62.1
LOS C E
Approach Delay 24.1 62.1
Approach LOS C E
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Hackney Tract TIA Build (2024) PM
5: U-Turn East & US 64 WB Lanes, Volumes, Timings

Build (2024)_PM.syn VHB

Lane Group EBT EBR WBL WBT NBL NBR
Queue Length 50th (ft) 567 155
Queue Length 95th (ft) #886 #252
Internal Link Dist (ft) 379 2432 346
Turn Bay Length (ft)
Base Capacity (vph) 2555 572
Starvation Cap Reductn 0 0
Spillback Cap Reductn 0 0
Storage Cap Reductn 0 0
Reduced v/c Ratio 0.97 0.93

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 6:WBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.97
Intersection Signal Delay: 30.9 Intersection LOS: C
Intersection Capacity Utilization 83.4% ICU Level of Service E
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     5: U-Turn East & US 64 WB
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Hackney Tract TIA Build (2024) PM
6: Olive Chapel Rd & Hasse Ave HCM 6th TWSC

Build (2024)_PM.syn VHB

Intersection
Int Delay, s/veh 0.6

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 15 566 599 30 18 8
Future Vol, veh/h 15 566 599 30 18 8
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 100 - - 100 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 17 629 666 33 20 9
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 699 0 - 0 1329 666
          Stage 1 - - - - 666 -
          Stage 2 - - - - 663 -
Critical Hdwy 4.12 - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy 2.218 - - - 3.518 3.318
Pot Cap-1 Maneuver 898 - - - 171 459
          Stage 1 - - - - 511 -
          Stage 2 - - - - 512 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 898 - - - 168 459
Mov Cap-2 Maneuver - - - - 168 -
          Stage 1 - - - - 501 -
          Stage 2 - - - - 512 -
 

Approach EB WB SB
HCM Control Delay, s 0.2 0 25
HCM LOS D
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 898 - - - 209
HCM Lane V/C Ratio 0.019 - - - 0.138
HCM Control Delay (s) 9.1 - - - 25
HCM Lane LOS A - - - D
HCM 95th %tile Q(veh) 0.1 - - - 0.5
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PLANNING BOARD REPORT TO TOWN COUNCIL 
Rezoning Case: 

Planning Board Meeting Date: 
 

Page 1 Planning Board Report to Town Council 

Report Requirements:  
Per NCGS §160D-604(b), all proposed amendments to the zoning ordinance or zoning map shall be submitted to the 
Planning Board for review and comment. If no written report is received from the Planning Board within 30 days of 
referral of the amendment to the Planning Board, the Town Council may act on the amendment without the Planning 
Board report. The Town Council is not bound by the recommendations, if any, of the Planning Board. 

Per NCGS §160D-604(d), the Planning Board shall advise and comment on whether the proposed action is consistent 
with all applicable officially adopted plans, and provide a written recommendation to the Town Council that addresses 
plan consistency and other matters as deemed appropriate by the Planning Board, but a comment by the Planning 
Board that a proposed amendment is inconsistent with the officially adopted plans shall not preclude consideration or 
approval of the proposed amendment by the Town Council. 

PROJECT DESCRIPTION:  
Acreage:  

PIN(s):  

Current Zoning:  

Proposed Zoning:   

2045 Land Use Map:  

Town Limits:  

Applicable Officially Adopted Plans: 
 

The Board must state whether the project is consistent or inconsistent with the following officially adopted plans, 
if applicable. Applicable plans have a check mark next to them.  

 2045 Land Use Map 
 Consistent  Inconsistent Reason:  

 Apex Transportation Plan 
 Consistent  Inconsistent Reason:  

 Parks, Recreation, Open Space, and Greenways Plan 
 Consistent  Inconsistent Reason:  

March 8, 2021

20CZ14 Hackney PUD

±79.79 acres 
0721492629, 0722406699, & 0722411102

Rural Residential (RR) & R-80W 

Planned Unit Development-Conditional Zoning (PUD-CZ)

Medium Density Residential 

ETJ and Outside (annexation of portion in Wake County is required with rezoning)
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PLANNING BOARD REPORT TO TOWN COUNCIL 
Rezoning Case: 

Planning Board Meeting Date: 
 

Page 2 Planning Board Report to Town Council 

Legislative Considerations: 
The applicant shall propose site-specific standards and conditions that take into account the following 
considerations, which are considerations that are relevant to the legislative determination of whether or not the 
proposed conditional zoning district rezoning request is in the public interest.  These considerations do not exclude 
the legislative consideration of any other factor that is relevant to the public interest. 

1. Consistency with 2045 Land Use Plan. The proposed Conditional 
its proposed location and consistency with the purposes, goals, objectives, and policies of the 2045 Land Use 
Plan. 

 Consistent  Inconsistent Reason:  
 

2. Compatibility. 
and compatibility with the character of surrounding land uses. 

 Consistent  Inconsistent Reason:  

3. Zoning district supplemental standards. The 
Sec. 4.4 Supplemental Standards, if applicable. 

 Consistent  Inconsistent Reason:  

4. Design minimizes adverse impact. The design of 
minimization of adverse effects, including visual impact of the proposed use on adjacent lands; and 
avoidance of significant adverse impacts on surrounding lands regarding trash, traffic, service delivery, 
parking and loading, odors, noise, glare, and vibration and not create a nuisance. 

 Consistent  Inconsistent Reason:  

5. Design minimizes environmental impact. The proposed Conditional Zoning 
environmental impacts and protection from significant deterioration of water and air resources, wildlife 
habitat, scenic resources, and other natural resources. 

 Consistent  Inconsistent Reason:  

 

March 8, 2021

20CZ14 Hackney PUD
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PLANNING BOARD REPORT TO TOWN COUNCIL 
Rezoning Case: 

Planning Board Meeting Date: 
 

Page 3 Planning Board Report to Town Council 

 
6. Impact on public facilities. 

impacts on public facilities and services, including roads, potable water and wastewater facilities, parks, 
schools, police, fire and EMS facilities. 

 Consistent  Inconsistent Reason:  

7. Health, safety, and welfare. effect on the health, safety, 
or welfare of the residents of the Town or its ETJ. 

 Consistent  Inconsistent Reason:  

8. Detrimental to adjacent properties.  Whether the proposed Conditional Zoning (CZ) District use is 
substantially detrimental to adjacent properties. 

 Consistent  Inconsistent Reason:  

9. Not constitute nuisance or hazard.  Whether the proposed Conditional Zoning (CZ) District use constitutes a 
nuisance or hazard due to traffic impact or noise, or because of the number of persons who will be using the 
Conditional Zoning (CZ) District use. 

 Consistent  Inconsistent Reason:  

10. Other relevant standards of this Ordinance.  Whether the proposed Conditional Zoning (CZ) District use 
complies with all standards imposed on it by all other applicable provisions of this Ordinance for use, layout, 
and general development characteristics. 

 Consistent  Inconsistent Reason:  

 

March 8, 2021

20CZ14 Hackney PUD
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PLANNING BOARD REPORT TO TOWN COUNCIL 
Rezoning Case: 

Planning Board Meeting Date: 
 

Page 4 Planning Board Report to Town Council 

Planning Board Recommendation: 

Motion:  

Introduced by Planning Board member:  

Seconded by Planning Board member:  

  
 Approval: the project is consistent with all applicable officially adopted plans and the applicable legislative 

considerations listed above. 
 

 Approval with conditions: the project is not consistent with all applicable officially adopted plans and/or the 
applicable legislative considerations as noted above, so the following conditions are recommended to be 
included in the project in order to make it fully consistent: 

 
 Denial: the project is not consistent with all applicable officially adopted plans and/or the applicable 

legislative considerations as noted above. 
 
 

 With ____ Planning  
 

 
  

Reasons for dissenting votes: 
  

  

  

  

  
This report reflects the recommendation of the Planning Board, this the  day of  2021. 

 
 

Attest:  
 

  
Michael Marks, Planning Board Chair  Dianne Khin, Director of Planning and 

Community Development 
 

To recommend approval as presented.

Keith Braswell
Mark Steele

Conditions proposed by the applicant.

6

0

8th March

March 8, 2021

20CZ14 Hackney PUD
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TOWN OF APEX 
POST OFFICE BOX 250 
APEX, NORTH CAROLINA 27502 
PHONE 919-249-3426 

Published Dates: February 26-March 23, 2021 

PUBLIC NOTIFICATION 
OF PUBLIC HEARINGS 

CONDITIONAL ZONING #20CZ14 
Hackney PUD 

Pursuant to the provisions of North Carolina General Statutes §160A-364 and to the Town of Apex Unified Development 
Ordinance (UDO) Section 2.2.11, notice is hereby given of public hearings before the Town Council of the Town of Apex. The 
purpose of these hearings is to consider the following: 

Applicant: WithersRavenel 
Authorized Agent: Brendie Vega, WithersRavenel   
Property Addresses: 0, 2500, & 2600 Olive Chapel Road   
Acreage: ±79.79 acres 
Property Identification Numbers (PINs): 0721492629, 0722406699, & 0722411102 
2045 Land Use Map Designation: Medium Density Residential 
Existing Zoning of Properties: Rural Residential (RR) & R-80W  
Proposed Zoning of Properties: Planned Unit Development-Conditional Zoning (PUD-CZ) 

Public Hearing Location:  Apex Town Hall 
 Council Chambers, 2nd Floor 
 73 Hunter Street, Apex, North Carolina 

Comments received prior to or during the Planning Board public hearing will not be read during the Town Council 
public hearing. Separate comments must be provided for the two public hearings in the time frames specified below. 

Town Council Public Hearing Date and Time:  March 23, 2021    6:00 PM 
You may attend the meeting in person or view the meeting through the Town’s YouTube livestream at: 
https://www.youtube.com/c/townofapexgov.  

If you are unable to attend, you may provide comments no sooner than Friday, March 5, 2021 at noon but no 
later than noon on Monday, March 22, 2021 by email (public.hearing@apexnc.org, 350-word limit) or 
voicemail (919-362-7300, 3-minute limit) according to the Remote Participation Policy at: 
http://www.apexnc.org/DocumentCenter/View/31397/. You must provide your name and address for the 
record. These comments will be read during the Town Council meeting. 

If the Council meeting is held with at least one member attending virtually, the vote on the subject of this 
public hearing will be delayed per State law to allow for comments to be submitted between publication of 
any required notice and 24 hours after the public hearing. Comments must be provided according to the means 
specified above. This item will be then be scheduled for the next Town Council meeting. Please note that at 
this subsequent meeting, Town Council may choose to vote on the item, table the discussion to a later date, 
or take other action which would delay Council action to another time. 

Vicinity Map: 

Property owners within 300 feet of the proposed conditional zoning have been sent this notice via first class mail. All interested 
parties may submit comments with respect to the application by the means specified above. In addition to the above map, the 
location of the property may be viewed online at https://maps.raleighnc.gov/imaps. The 2045 Land Use Map may be viewed 
online at www.apexnc.org/DocumentCenter/View/478. You may call 919-249-3426, Department of Planning and Community 
Development, with questions or for further information. To view the petition and related documents on-line: 
https://www.apexnc.org/DocumentCenter/View/33875. 

Dianne F. Khin, AICP 
Director of Planning and Community Development 
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TOWN OF APEX 
POST OFFICE BOX 250 
APEX, NORTH CAROLINA 27502 
PHONE 919-249-3426 

Published Dates: February 23-March 8, 2021 

PUBLIC NOTIFICATION 
OF PUBLIC HEARINGS 

CONDITIONAL ZONING #20CZ14 
Hackney PUD 

Pursuant to the provisions of North Carolina General Statutes §160A-364 and to the Town of Apex Unified Development 
Ordinance (UDO) Section 2.2.11, notice is hereby given of public hearings before the Planning Board of the Town of Apex. 
The purpose of these hearings is to consider the following: 

Applicant: WithersRavenel  
Authorized Agent: Brendie Vega, WithersRavenel   
Property Addresses: 0, 2500, & 2600 Olive Chapel Road   
Acreage: ±79.79 acres  
Property Identification Numbers (PINs): 0721492629, 0722406699, & 0722411102 
2045 Land Use Map Designation: Medium Density Residential  
Existing Zoning of Properties: Rural Residential (RR) & R-80W  
Proposed Zoning of Properties: Planned Unit Development-Conditional Zoning (PUD-CZ) 

Public Hearing Location:  Apex Town Hall 
 Council Chambers, 2nd Floor 
 73 Hunter Street, Apex, North Carolina 

Planning Board Public Hearing Date and Time:  March 8, 2021   4:30 PM 
If you would like to speak during the public hearing, you may sign-in ahead of time by emailing your name and 
address to bonnie.brock@apexnc.org. You may attend the meeting in person or view the meeting through the 
Town’s YouTube livestream at: https://www.youtube.com/c/townofapexgov.  

If you are unable to attend, you may provide comments no later than noon on Friday, March 5, 2021 by email 
(public.hearing@apexnc.org, 350-word limit) or voicemail (919-362-7300, 3-minute limit) according to the 
Remote Participation Policy at: http://www.apexnc.org/DocumentCenter/View/31397/. You must provide 
your name and address for the record. These comments will be read during the Planning Board meeting.   

A separate notice of the Town Council public hearing on this project will be mailed and posted in order to 
comply with State public notice requirements. 

Vicinity Map: 

Property owners within 300 feet of the proposed conditional zoning have been sent this notice via first class mail. All 
interested parties may submit comments with respect to the application by the means specified above. In addition to the 
above map, the location of the property may be viewed online at https://maps.raleighnc.gov/imaps. The 2045 Land Use 
Map may be viewed online at www.apexnc.org/DocumentCenter/View/478. You may call 919-249-3426, Department of 
Planning and Community Development, with questions or for further information. To view the petition and related 
documents on-line: https://www.apexnc.org/DocumentCenter/View/33875. 

Dianne F. Khin, AICP 
Director of Planning and Community Development 
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TOWN OF APEX 
POST OFFICE BOX 250 
APEX, NORTH CAROLINA 27502 
PHONE 919-249-3426 

Published Dates: February 26 March 16-March 23, 2021 

REVISED PUBLIC NOTIFICATION 
OF PUBLIC HEARINGS 

CONDITIONAL ZONING #20CZ14 
Hackney PUD 

Pursuant to the provisions of North Carolina General Statutes §160A-364 and to the Town of Apex Unified Development 
Ordinance (UDO) Section 2.2.11, notice is hereby given of public hearings before the Town Council of the Town of Apex. The 
purpose of these hearings is to consider the following: 

Applicant: WithersRavenel 
Authorized Agent: Brendie Vega, WithersRavenel   
Property Addresses: 0, 2500, & 2600 Olive Chapel Road   
Acreage: ±79.79 acres 
Property Identification Numbers (PINs): 0721492629, 0722406699, & 0722411102 
2045 Land Use Map Designation: Medium Density Residential 
Existing Zoning of Properties: Rural Residential (RR) & R-80W  
Proposed Zoning of Properties: Planned Unit Development-Conditional Zoning (PUD-CZ) 

Public Hearing Location:  Apex Town Hall 
 Council Chambers, 2nd Floor 
 73 Hunter Street, Apex, North Carolina 

Comments received prior to or during the Planning Board public hearing will not be read during the Town Council 
public hearing. Separate comments must be provided for the two public hearings in the time frames specified below. 

Town Council Remote Public Hearing Date and Time:  March 23, 2021    6:00 PM 
You may attend the meeting in person or view the meeting through the Town’s YouTube livestream at: 
https://www.youtube.com/c/townofapexgov.  

If you are unable to attend, yYou may provide comments no sooner than Friday, March 5, 2021 at noon but 
no later than noon on Monday, March 22, 2021 by email (public.hearing@apexnc.org, 350-word limit) or 
voicemail (919-362-7300, 3-minute limit) according to the Remote Participation Policy at: 
http://www.apexnc.org/DocumentCenter/View/31397/. You must provide your name and address for the 
record. These comments will be read during the Town Council meeting. 

If the Council meeting is held with at least one member attending virtually, tThe vote on the subject of this 
public hearing will be delayed per State law to allow for comments to be submitted between publication of 
any required notice and 24 hours after the public hearing. Comments must be provided according to the means 
specified above. This item will then be scheduled for the next Town Council meeting on Thursday, March 25, 
2021 at 9:00 am. Please note that at this subsequent meeting, Town Council may choose to vote on the item, 
table the discussion to a later date, or take other action which would delay Council action to another time. 

Vicinity Map: 

Property owners within 300 feet of the proposed conditional zoning have been sent this notice via first class mail. All interested 
parties may submit comments with respect to the application by the means specified above. In addition to the above map, the 
location of the property may be viewed online at https://maps.raleighnc.gov/imaps. The 2045 Land Use Map may be viewed 
online at www.apexnc.org/DocumentCenter/View/478. You may call 919-249-3426, Department of Planning and Community 
Development, with questions or for further information. To view the petition and related documents on-line: 
https://www.apexnc.org/DocumentCenter/View/33875. 

Dianne F. Khin, AICP 
Director of Planning and Community Development 
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TOWN OF APEX 
POST OFFICE BOX 250 
APEX, NORTH CAROLINA 27502 
PHONE 919-249-3426 

 

Published Dates: February 26 March 16 March 26 - March 23April 27, 2021 

REVISED PUBLIC NOTIFICATION 
OF PUBLIC HEARINGS 

CONDITIONAL ZONING #20CZ14 
Hackney PUD 

CONTINUED  
 
Pursuant to the provisions of North Carolina General Statutes §160A-364 and to the Town of Apex Unified Development 
Ordinance (UDO) Section 2.2.11, notice is hereby given of public hearings before the Town Council of the Town of Apex. The 
purpose of these hearings is to consider the following: 
 
Applicant: WithersRavenel 
Authorized Agent: Brendie Vega, WithersRavenel   
Property Addresses: 0, 2500, & 2600 Olive Chapel Road   
Acreage: ±79.79 acres 
Property Identification Numbers (PINs): 0721492629, 0722406699, & 0722411102 
2045 Land Use Map Designation: Medium Density Residential 
Existing Zoning of Properties: Rural Residential (RR) & R-80W  
Proposed Zoning of Properties: Planned Unit Development-Conditional Zoning (PUD-CZ) 
 
Public Hearing Location:  Apex Town Hall  

                                       Council Chambers, 2nd Floor 
                                       73 Hunter Street, Apex, North Carolina  

 
Comments received prior to or during the Planning Board public hearing will not be read during the Town Council 

public hearing. Separate comments must be provided for the two public hearings in the time frames specified below. 
 

Town Council Remote Public Hearing Date and Time:  March 23, 2021  continued to April 27, 2021  6:00 PM  
You may attend the meeting in person or view the meeting through the Town’s YouTube livestream at: 
https://www.youtube.com/c/townofapexgov.  
 

If you are unable to attend, you may provide comments no sooner than Friday, March 5, 2021 at noon but no 
later than noon on Monday, March 22, 2021 by email (public.hearing@apexnc.org, 350-word limit) or 
voicemail (919-362-7300, 3-minute limit) according to the Remote Participation Policy at: 
http://www.apexnc.org/DocumentCenter/View/31397/. You must provide your name and address for the 
record. These comments will be read during the Town Council meeting.  
The Public Hearing was closed at the March 23, 2021 Town Council meeting. 
 
If the Council meeting is held with at least one member attending virtually, the vote on the subject of this 
public hearing will be delayed per State law to allow for comments to be submitted between publication of 
any required notice and 24 hours after the public hearing. Comments must be provided according to the means 
specified above. This item will then be scheduled for the next Town Council meeting on Thursday, March 25, 
2021 at 9:00 am. Please note that at this subsequent meeting, Town Council may choose to vote on the item, 
table the discussion to a later date, or take other action which would delay Council action to another time. 
  

Vicinity Map:  

 
Property owners within 300 feet of the proposed conditional zoning have been sent this notice via first class mail. All interested 
parties may submit comments with respect to the application by the means specified above. In addition to the above map, the 
location of the property may be viewed online at https://maps.raleighnc.gov/imaps. The 2045 Land Use Map may be viewed 
online at www.apexnc.org/DocumentCenter/View/478. You may call 919-249-3426, Department of Planning and Community 
Development, with questions or for further information. To view the petition and related documents on-line: 
https://www.apexnc.org/DocumentCenter/View/33875. 

Dianne F. Khin, AICP 
Director of Planning and Community Development 
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ORDINANCE AMENDING THE OFFICIAL ZONING DISTRICT MAP OF THE TOWN OF APEX TO 
CHANGE THE ZONING OF APPROXIMATELY 73.64 ACRES LOCATED ON 0, 2500, 2600 OLIVE 
CHAPEL ROAD FROM RURAL RESIDENTIAL (RR) AND R-80W TO PLANNED UNIT DEVELOPMENT 
CONDITIONAL ZONING 
 
 

#20CZ14 
 

  
WHEREAS, the application of Brendie Vega, WithersRavenel petitioner, for the rezoning of lands 
hereinafter described was duly filed with the office of the Planning Director and thereafter a public 
hearing was held hereon on the 8th day of March  2020 before the Planning Board. Thereafter, the Planning 
Board submitted its final report to the Town Council recommending approval of said application for the 
rezoning of the lands hereinafter described, all in accordance with the requirements of the Town of Apex 
Unified Development Ordinance and the provisions of Chapter 160A, Article 19, of the North Carolina 
General Statutes.  A public hearing was held on  the 23rd  day of March 2021, before the Town Council. All 
public hearings were held pursuant to due notice mailed and published pursuant to G.S. § 160A-384;  
NOW, THEREFORE, 
 
 
 

BE IT ORDAINED BY THE TOWN COUNCIL OF THE TOWN OF APEX 
 
 
 
 Section 1:  The lands that are the subject of the Ordinance are those certain lands described in 
Attachment “A” – Legal Description which is incorporated herein by reference, and said lands are 
hereafter referred to as the “Rezoned Lands.” 
 
 
 
            Section 2:  The Town of Apex Unified Development Ordinance, including the Town of Apex North 
Carolina Official Zoning District Map which is a part of said Ordinance, is hereby amended by changing the 
zoning classification of the “Rezoned Lands” from Rural Residential (RR) and R-80W to Planned Unit 
Development-Conditional Zoning (PUD-CZ) District, subject to the conditions stated herein. 
 
 
 

Section 3:  The Planning Director is hereby authorized and directed to cause the said Official 
Zoning District Map for the Town of Apex, North Carolina, to be physically revised and amended to reflect 
the zoning changes ordained by this Ordinance. 
 
 
 

Section 4:   The “Rezoned Lands” are subject to the conditions in Attachment “B” Hackney Tract 
PUD which are imposed as part of this rezoning. 

 
 
 

 
Section 5:  The “Rezoned Lands” shall be perpetually bound to the conditions imposed including 

the uses authorized, unless subsequently changed or amended as provided for in the Unified 
Development Ordinance.  Site plans for any development to be made pursuant to this amendment to the 
Official Zoning District Map shall be submitted for site plan approval as provided for in the Unified 
Development Ordinance. 
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Ordinance Amending the Official Zoning District Map  #20CZ14 
Page Two 

 
 
 
Section 6:  This ordinance shall be in full force and effect from and after its adoption. 

 
 Motion by Council Member___________________________________ 
 
 Seconded by Council Member__________________________________ 
 
 With ____ Council Member(s) voting "aye." 
 With ____ Council Member(s) voting "no." 
 
 This the _____ day of _________________ 2021. 
 
 

                                                                   TOWN OF APEX 
 
 

                                                                      ____________________________________ 
                                                                                                                           Mayor 
ATTEST:          
 
____________________________________ 
                       Town Clerk 
 
 
APPROVED AS TO FORM: 
 
____________________________________ 
                    Town Attorney                 
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PD PLAN 

Hackney Planned Unit Development 

APEX, NORTH CAROLINA 

APPLICANT
WithersRavenel 

137 S Wilmington Street Suite 200 

Raleigh, NC 27601 

Date: March 24, 2021 

"Attachment B"
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1.0 VICINITY MAP 

 

Project Parcels: Not to Scale 
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2.0 PROJECT DATA 

Name of Project Hackney Planned Unit Development 

PIN(s) 0721492629 

0722406699 

0722411102 

Preparer/Owner Information Prepared 
by 

WithersRavenel 

137 S. Wilmington Street, 
Suite 200 

Raleigh, NC 27601 

Phone: 919.469.3340 

Fax: 919.467.6008 

Email:  

Brendie Vega, AICP, CNU-A 

bvega@withersravenel.com 

Bryant Inge, PE 

binge@withersravenel.com 

Owners Hackney, Charles Leon 
Hackney, Judy G 

Goodwin, Edwin A 

2505 Olive Chapel Rd 

Apex, NC 27502-6788 

Current Zoning Designation Rural Residential (RR) & Residential-
80W (R-80W) 

Proposed Zoning Designation Planned Unit Development (PUD-CZ) 

Current 2045 Land Use Map Designation Medium Density Residential 

Proposed 2045 Land Use Map Designation No Proposed Change (Medium Density) 

Area of Tracts (ac.) 10.01, 11.91, & 57.87 (73.64 ac. total) 
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3.0 PROPOSED LIST OF USES 

The Rezoned Lands may be used for, and only for, the uses listed immediately below. 

The permitted uses are subject to the limitations and regulations stated in the UDO and 

any additional limitations or regulations stated below. For convenience, some relevant 

sections of the UDO may be referenced; such references do not imply that other 

sections of the UDO do not apply. 

Residential 

• Single-Family 

• Accessory Dwelling Unit 

• Townhouse 

Non-Residential 

• Utility, Minor 

• Greenway 

• Park, Active 

• Park, Passive 

 

4.0 PURPOSE STATEMENT  

The Hackney Planned Unit Development Conceptual Layout has been designed in order 

to help establish appropriately sized residential opportunities along Olive Chapel Road. 

Development is intended to reflect the neighboring residential communities in both 

density and product. This residential development philosophy is in line with the 2045 

Apex Future Land Use Plan designation of “Medium Density Residential”. The site will 

provide a mixture of amenities and strategic infrastructure connections for future 

residents to navigate the community. 

 

  

- Page 1081 -



 

137 S Wilmington Street, Suite 200 | Raleigh, NC 27601 

t: 919.469.3340 | f: 919.467.6008 | www.withersravenel.com | License No. C-0832 

 Asheville | Cary | Greensboro | Pittsboro | Raleigh | Wilmington 6 

5.0 PROPOSED DESIGN AND ARCHITECTURAL CONTROLS 

Maximum Densities (du/Acre) 3.5 du/acre  

Maximum Height of Buildings 50 feet 

Setbacks: Single-Family Front:  

5’ from façade 

20’ from garage to 
back of sidewalk 

Side: 5’ Rear: 
10’ 

Corner Side: 8’ 

Setbacks: Townhouse, Front loaded Front:  

10’ from façade 

20’ from garage to 
back of sidewalk 

Side: 5’ Rear: 
10’ 

Building to 
Building: 10’ 

Setbacks: Townhouse, Alley loaded Front:  

10’ from façade 

 

Side: 5’ Rear: 
5’ 

Building to 
Building: 10’ 

Amount and Percentage of Built 
Upon Area Allowed 

70% 

Amount and Percentage of Proposed 
Built Upon Area (Max) 

70% 

 

1. Vinyl siding is not permitted; however, vinyl windows, decorative elements and 

trim are permitted. 

2. The roofline cannot be a single mass; it must be broken up horizontally and 
vertically between every unit. 

3. Garage doors must have windows, decorative details or carriage-style adornments 
on them. 

4. The rear and side elevations of the units that can be seen from the right-of-way 
shall have trim around the windows. 
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5. The visible side of a townhome on a corner lot facing the public street shall 
contain at least 2 decorative elements such as, but not limited to, the following 
elements: 

• Windows 

• Bay window 

• Recessed window 

• Decorative window 

• Trim around the windows 

• Wrap-around porch or side porch 

• Two or more building materials 

• Decorative brick/stone 

• Decorative trim 

• Decorative shake 

• Decorative air vents on gables 

• Decorative gable 

• Decorative cornice 

• Column 

• Portico 

• Balcony 

• Dormer 

 

6. The garage cannot protrude more than 1-foot from either the front façade or 
porch. 

 

6.0 BUFFERS 

Perimeter Buffers shall be designated as such: 

North 100’ Stream Buffer* 

East  20’ Type A Buffer 

South 30’ Type E Buffer** 

West 20’ Type A Buffer 

* In addition to the 100’ riparian buffer on the north, an additional 100’ buffer will be 

established.  This additional 100’ may include utilities, trails and other active or passive 

recreation. 

**A 30’ Type B Buffer shall be provided if homes along Olive Chapel Road are not alley-

loaded. 
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7.0 NATURAL RESOURCES AND ENVIRONMENT 

Watershed 

The Hackney Planned Unit Development is located within the Primary Watershed 

Protection Overlay District and is therefore subject to the requirements outlined in 

Section 6.1 of the Town of Apex Unified Development Ordinance. 

Floodplain 

The parcels that make up the Site do contain a small portion of FEMA designated 100-

year floodplains near the site s northern termination according to FEMA FIRM Panel 

3720072200J, effective 05/02/2006. 

Resource Conservation 

The Site is also subject to the Resource Conservation Area requirements outlined in the 

Town of Apex Unified Development Ordinance.  

The PUD will meet the requirements of: 

8.1.2.C.1 Planned Developments. The RCA for all planned developments shall be 

determined by the Town Council per Sec. 2.3.4.F.1.c and per Sec. 8.1.2.C.4, 5, 6, 7, or 10 

as applicable. 

8.1.2.C.4 Development located south and west of NC 540. All developments which do not 

meet the criteria of subsections 8.1.2.C.3 or 10 and which are located south and west of 

NC 540 shall provide buffers and RCA equal to or greater than 30% of the gross site 

acreage for single-family and townhome uses and 25% of the gross site acreage for 

multi-family, mixed-use, and non-residential uses. 

Per UDO Section 7.2.5.B.8, if any mass grading is proposed in the single-family sections 

of the PUD, the following provision will apply to lot coverage area for single-family: An 

additional five percent (5%) Resource Conservation Area (RCA) shall be set aside. This 

requirement is added to the standard RCA percentage requirement found in Sec. 8.1.2.C 

Size of the RCA. 
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Tree Replanting 

Existing deciduous trees greater than 18” in diameter (DBH), as identified in the tree 

survey, that are removed by site development shall be replaced by planting a 1.5” caliper 

native tree from the Town of Apex Design and Development Manual as a street tree or 

as other required landscaping.  Excess required tree replacement will occur in common 

open space areas. 

Clean Energy 

Residential dwelling units will be provided with solar conduit to accommodate the future 

installation of solar panels. 

If permitted by the electric company, the developer will install photo-voltaic solar panels 

on the pool house roof for connection to the electrical grid.  The photo-voltaic system 

will be designed to produce 5 kilowatts.  The system may be either owned or leased and 

will be turned over to the HOA.  

Water Quality 

Signs will be installed near SCMs in order to: 

1. Reduce pet waste near SCM drainage areas. 

2. Reduce fertilizer near SCM drainage areas. 

Installation of Pet Waste Stations in common areas will occur within the neighborhood. 

Planting and Landscaping 

Install Warm Season grasses (Bermuda, Zoysia, etc) in lawn areas to reduce the need for 

irrigation and chemicals. 

Install required Street Trees, Buffer and Re-Vegetation plantings that consist of a variety 

of native plant materials recognized by the New Hope Audubon Society or the NCSU 

manual for Landscaping for Wildlife with Native Plants as being bird and pollinator 

friendly; as allowed by the Town of Apex Design & Development Manual or approved by 

Apex Staff. 
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Specify pocket park plantings that are recognized by the NC Wildlife Federation as being 

Native Pollinator Plants as part of the Statewide Butterfly Highway initiative.  

Include at least 4 native hardwood tree varieties in the proposed plantings, as allowed by 

the Apex Design and Development Manual. 

Environmental Resources 

The site will provide the following: 

1. Purchase 20 bird houses from the New Hope Audubon Society (or other non-

profit) and install in natural areas within the site. 

2. Retain the 2 existing ponds if engineering studies confirm that the existing dams 

are structurally sound and meet regulatory requirements. 

Historic Preservation  

According to the North Carolina Historic Preservation Office s HPOWEB 2.0 Mapping 

application, there are no historic structures contained on the Site. 

8.0 STORMWATER MANAGEMENT REQUIREMENTS 

The parcels on which the development is proposed upon currently consist of a few 

existing structures, some cleared lands, and wooded lands. Two ponds exist on the 

parcels and drain to Reedy Branch Creek, eventually feeding into Jordan Lake. The 

proposed development plan will require stormwater management measures in 

accordance with Sections 6.1 and 7.5.7 in the Town of Apex Unified Development 

Ordinance. Stormwater captured on the site will be conveyed to proposed Stormwater 

Control Measures, which will be identified on plans during the major subdivision or site 

plan approval stage. Post-development peak runoff shall not exceed pre-development 

peak runoff for the 24-hour, 1-year and 10-year storm events in accordance with the 

Unified Development Ordinance. Treatment for the first 1-inch of runoff will be 

provided such that the removal of 85% Total Suspended Solids is achieved. All 

stormwater devices will meet the design requirements of NCDENR and the Town of 

Apex. 
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9.0 PARKS, RECREATION AND CULTURAL RESOURCES 

The Apex Parks, Recreation and Cultural Resources Advisory Commission met on 
December 9, 2020 and unanimously recommended a fee-in-lieu of dedication with credit 
for construction of greenway which connects Sidepath along Hasse Ave to the west 
connecting to the Reedy Branch Greenway in Smith Farm. The fee rate will be set at the 
time of Town Council Review/ Approval and the credit for construction will be 
calculated prior to construction plan approval.  Per the UDO Art 14, the greenway must 
be completed and accepted prior to 25% of the building permits for the project being 
issued. 

 

10.0 PARKING AND LOADING 

All parking provided on the Site will comply with the requirements outlined in Section 

8.3 of the Town of Apex Unified Development Ordinance. Per 8.3.4(C) of the UDO, 

guest parking shall be designated within common areas and be distributed throughout 

residential projects. Striped on-street parking may be counted toward guest parking 

requirements. For Townhouse, guest parking shall be distributed so that there is at least 

one parking space within 200’ of each townhouse lot.  

 

11.0 SIGNAGE 

All signage on the Site will comply with the requirements outlined in Section 8.7 of the 

Town of Apex Unified Development Ordinance. 

 

12.0 PUBLIC FACILITIES REQUIREMENTS 

All utilities shall meet the Town of Apex Master Utility Maps. 

Sanitary Sewer Service 

All on-site sanitary sewer lines will be extended to the property lines to allow future 
interconnectivity of properties. The design of the sanitary sewer will be according to the 
Town of Apex Engineering Standards and Specifications while accounting for 
downstream capacity and future upstream development. Sanitary Sewer easements will 
be established for public sewer outside of the Public R/W. 
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Gas  

The Public Service Company of North Carolina (PSNC) will require a revenue analysis 

based on the proposed development in order to determine the applicable costs to the 

developer for installation of infrastructure. 

Electric Service  

The Site is in the service area of both the Town of Apex Electric Utilities and Progress 

Energy and the applicant will select the Town of Apex to serve as the electric provider. 

Roadways 

The Site will require an internal public roadway network and parking spaces. The onsite 

transportation circulation system shall be consistent with the Town of Apex 

Transportation Plan and the Town of Apex Standard Specifications and Standard Details 

and show required right-of-way widths and road sections.  

Hasse Avenue will be constructed between Olive Chapel Road and its current terminus 

north of the project.  Olive Chapel Road will be widened to include construction of a 

100-foot eastbound left-turn lane with appropriate deceleration length and taper and a 

100-foot westbound right-turn lane with appropriate deceleration length and taper 

subject to NCDOT review and approval.  The Olive Chapel Road turn lane widening will 

be completed prior to platting Hasse Avenue access to Olive Chapel Road and the 

connection to Hasse Avenue north of the project will be completed prior to the last plat 

in the subdivision.  

A 6-foot bike lane and 5-foot paved shoulder will be located on the north side of Olive 

Chapel Road per the bike/ped systems map. 

Per the Long-Range Transportation Map, the following roadway sections apply to this 

development: 

• Olive Chapel Road = 4-Lane with median, widening, 110' ROW, must provide 55' 

from centerline 

• N/S = Future Major Collector, 60' ROW 

• E/W = Future Local Connection, 50' ROW 

 

There will be no private driveways permitted along Olive Chapel Road. 
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Alleys 

Alleys may be proposed to vary from Town standards in order to accommodate water 

and sewer utilities, provided they maintain the same or greater width of pavement and 

right of way, subject to staff review and approval at the time of subdivision and 

construction plans. 

Water Service 

All on-site water lines will be designed according to Town of Apex Engineering 

Standards and Specifications. 

Transit 

According to the Apex 2045 Transportation Plan, there are no existing or proposed 

transit routes designated on or adjacent to the Site.  

Pedestrian Facilities  

The development plan will incorporate sidewalk infrastructure along Olive Chapel Road 

as well as the internal street network. A trail will serve as a connection from the western 

portion of the community to the Reedy Branch Greenway, thus in compliance with the 

future land use plan. 

Sidewalks will be provided on both sides of all streets for single-family detached homes. 

There will be a 10-foot side path provided along minor collector roads as show on the 

bike/ped plan.  

Prior to platting the 75th lot in the neighborhood, the Developer will extend a 5’ 

sidewalk approximately 860 feet along the north side of Olive Chapel to the western 

limits of the Linden Subdivision.  Developer will attempt to obtain the required right-of-

way and/or easements for construction of this sidewalk from the adjacent property 

owners.  If the required right-of-way and/or easements cannot be obtained by that time, 

a Fee-in-Lieu in the amount of 125% of the estimated cost of construction plus fair 

market value of the property to be acquired, shall be assessed.  Any performance 

guarantee provided for this section of sidewalk shall be released upon acceptance of said 

fee-in-lieu by the Town. 
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13.0 PHASING PLAN 

The Hackney Planned Unit Development will be constructed in phases according to 

economic considerations and infrastructure requirements.   

Please note the following considerations for the phasing plan: 

1. Access points are preliminary in nature and subject to Town of Apex and NCDOT 

review and approval. 

2. Limits of land disturbance within each phase shall be determined at the master 

subdivision plan and site plan stages. 

3. Public utilities shall be provided for each phase of development. 

 

 

14.0 CONSISTENCY WITH 2045 LAND USE PLAN 

The Apex 2045 Future Land Use Map depicts the future land use of the three parcels as 

Medium Density Residential. Medium Density Residential lands are described in the 

Land Use Plan as consisting of single-family homes, duplexes, and townhomes with 

densities between three (3) and seven (7) dwelling units per acre. It is intended to act as 

a transition between higher and lower residential densities.  The maximum density 

proposed for the Hackney Planned Unit Development is four (4) dwelling units per acre. 

The Hackney Planned Unit Development proposes medium density residential housing 

options appropriate to its proximity to the Olive Chapel Road thoroughfare and are 

consistent with uses found in the surrounding communities. The uses proposed for the 

site are directly in line with the uses stated in the 2045 Future Apex Land Use Plan thus 

the proposed rezoning is consistent with the Town’s future plans for this area. 

 

15.0 CONSISTENCY WITH UNIFIED DEVELOPMENT ORDINANCE 

The proposed development is consistent with all applicable requirements of the Town of 

Apex Unified Development Ordinance.  
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16.0 ELEVATIONS 

Elevations provided are representative of architecture, materials, and housing types.  

Final elevations submitted at Major Subdivision Plan will meet the requirements of the 

Architectural Controls in 5.0 of this PD Plan. 

 

17.0 AFFORDABLE HOUSING 

If the Town of Apex has a fund or other mechanism in place to receive donations to 

construct, subsidize, or participate in the development of affordable housing units (the 

“Fund”), the developer will contribute $215 per lot to this Fund prior to the first 

residential Certificate of Occupancy. In the event the Fund has not been established by 

the Town of Apex, the money will be conveyed to a local non-profit working on 

affordable housing initiatives. The developer will work with the Town of Apex to identify 

a mutually acceptable local non-profit organization to receive these funds.  
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4.0 CONCEPTUAL STORMWATER MANAGEMENT PLAN

SITE DATA
2045 LAND USE PLAN DESIGNATION

CURRENT MEDIUM DENSITY RESIDENTIAL

PROPOSED NO CHANGE

ZONING
CURRENT RURAL RESIDENTIAL (RR) (R-80W)

PROPOSED PLANNED UNIT DEVELOPMENT (PUD-CZ)

AREA OF TRACTS IN PROPOSED PUD

0722-41-1102 51.725 ACRES

0721-49-2629 10.007 ACRES

0722-40-6699 11.916 ACRES

TOTAL: 73.648 ACRES

AREA DESIGNATED AS MIXED-USE ON 2045 LAND
USE MAP 0 ACRES

AREA OF MIXED-USE PROPERTY PROPOSED AS
NON-RESIDENTIAL DEVELOPMENT N/A

PERCENT OF MIXED-USE PROPERTY PROPOSED
AS NON-RESIDENTIAL DEVELOPMENT N/A

REQUESTED SEWER CAPACITY TO BE DETERMINED

MAXIMUM RESIDENTIAL DENSITY 3.5 DU/ACRE

MAXIMUM BUILDING HEIGHT 50'-0"

SETBACKS: SINGLE FAMILY FRONT:  5 FT FROM FACADE
               20 FT FROM GARAGE TO BACK OF SIDEWALK REAR: 10 FT SIDE: 5 FT CORNER SIDE: 8 FT

SETBACKS: TOWNHOUSE, FRONT LOADED FRONT:  10 FT FROM FACADE
               20 FT FROM GARAGE TO BACK OF SIDEWALK REAR: 10 FT SIDE: 5 FT BUILDING TO BUILDING: 10 FT

SETBACKS: TOWNHOUSE, ALLEY LOADED FRONT:  10 FT FROM FACADE REAR: 5 FT SIDE: 5 FT BUILDING TO BUILDING: 10 FT

WATERSHED JORDAN LAKE WATERSHED, PRIMARY WATERSHED PROTECTION OVERLAY

HISTORIC STRUCTURES N/A

COMMUNITY AMENITIES COMMUNITY GATHERING SPACE WITH BENCHES, TOT LOT

SITE BUFFERS

NORTH
100' RIPARIAN BUFFER
*IN ADDITION TO THE 100' RIPARIAN BUFFER ON THE NORTH, AN ADDITIONAL 100' BUFFER WILL BE ESTABLISHED.
THIS ADDITIONAL 100' MAY INCLUDE UTILITIES, TRAILS, AND OTHER ACTIVE OR PASSIVE RECREATION.

EAST 20' TYPE A BUFFER

SOUTH 30' TYPE E BUFFER
*A 30' TYPE B BUFFER SHALL BE PROVIDED IF HOMES ALONG OLIVE CHAPEL ROAD ARE NOT ALLEY LOADED.

WEST 20' TYPE A BUFFER

1. THE APEX PARKS, RECREATION AND CULTURAL RESOURCES ADVISORY
COMMISSION MET ON DECEMBER 9, 2020 AND UNANIMOUSLY RECOMMENDED A
FEE-IN-LIEU OF DEDICATION WITH CREDIT FOR CONSTRUCTION OF GREENWAY
WHICH CONNECTS SIDEPATH ALONG HASSE AVE TO THE WEST CONNECTING TO
THE REEDY BRANCH GREENWAY IN SMITH FARM. THE FEE RATE WILL BE SET AT
THE TIME OF TOWN COUNCIL REVIEW/APPROVAL AND THE CREDIT FOR
CONSTRUCTION WILL BE CALCULATED PRIOR TO CONSTRUCTION PLAN APPROVAL.
PER THE UDO ART 14, THE GREENWAY MUST BE COMPLETED AND ACCEPTED
PRIOR TO 25% OF THE BUILDING PERMITS FOR THE PROJECT BEING ISSUED.

2. HASSE AVENUE WILL BE CONSTRUCTED BETWEEN OLIVE CHAPEL ROAD AND ITS
CURRENT TERMINUS NORTH OF THE PROJECT. OLIVE CHAPEL ROAD WILL BE
WIDENED TO INCLUDE CONSTRUCTION OF A 100-FOOT EASTBOUND LEFT-TURN
LANE WITH APPROPRIATE DECELERATION LENGTH AND TAPER AND A 100-FOOT
WESTBOUND RIGHT-TURN LANE WITH APPROPRIATE DECELERATION LENGTH AND
TAPER SUBJECT TO NCDOT REVIEW AND APPROVAL.  THE OLIVE CHAPEL ROAD
TURN LANE WIDENING WILL BE COMPLETED PRIOR TO PLATTING HASSE AVENUE
ACCESS TO OLIVE CHAPEL ROAD AND THE CONNECTION TO HASSE AVENUE NORTH
OF THE PROJECT WILL BE COMPLETED PRIOR TO THE LAST PLAT IN THE
SUBDIVISION.

3. THERE WILL BE NO PRIVATE DRIVEWAYS ALONG OLIVE CHAPEL ROAD.

4. ALLEYS MAY BE PROPOSED TO VARY FROM TOWN STANDARDS IN ORDER TO
ACCOMMODATE WATER AND SEWER UTILITIES, PROVIDED THEY MAINTAIN THE
SAME OR GREATER WIDTH OF PAVEMENT AND RIGHT-OF-WAY, SUBJECT TO STAFF
REVIEW AND APPROVAL AT THE TIME OF SUBDIVISION AND CONSTRUCTION PLANS.

5. PRIOR TO PLATTING THE 75th LOT IN THE NEIGHBORHOOD, THE DEVELOPER WILL
EXTEND A 5' SIDEWALK APPROXIMATELY 860 FEET ALONG THE NORTH SIDE OF
OLIVE CHAPEL TO THE WESTERN LIMITS OF THE LINDEN SUBDIVISION. THE
DEVELOPER WILL ATTEMPT TO OBTAIN THE REQUIRED RIGHT-OF-WAY AND/OR
EASEMENTS FOR CONSTRUCTION OF THIS SIDEWALK FROM THE ADJACENT
PROPERTY OWNERS. IF THE REQUIRED RIGHT-OF-WAY AND/OR EASEMENTS
CANNOT BE OBTAINED BY THAT TIME, A FEE-IN-LIEU IN THE AMOUNT OF 125% OF
THE ESTIMATED COST OF CONSTRUCTION PLUS FAIR MARKET VALUE OF THE
PROPERTY TO BE ACQUIRED, SHALL BE ASSESSED. ANY PERFORMANCE
GUARANTEE PROVIDED FOR THIS SECTION OF SIDEWALK SHALL BE RELEASED
UPON ACCEPTANCE OF SAID FEE-IN-LIEU BY THE TOWN.

ZONING CONDITIONS
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EXISTING CONDITION NOTES:
1. TOPOGRAPHIC AND UTILITY INFORMATION BASED ON AVAILABLE GIS MAPPING.  PRELIMINARY BOUNDARY

SURVEY PREPARED BY WITHERSRAVENEL DATED 09/25/20.

2. WETLAND/STREAM INFORMATION BASED ON EVALUATION BY S&EC DATED 09/18/20 (APEX 20-004).

3. REGULATORY FEMA MAPPED FLOODPLAINS EXIST ON SITE PER FIRM MAP #3720072200J (5/2/06).

4. THE SUBJECT PROPERTY IS LOCATED WITHIN THE TOWN OF APEX PRIMARY WATERSHED PROTECTION
OVERLAY DISTRICT.

5. ALL EXISTING STRUCTURES ON THE SUBJECT PROPERTY SHALL BE REMOVED PER TOWN OF APEX
STANDARDS AND REQUIREMENTS.

EXISTING CONDITIONS

TREE LEGEND

OAK

POPLAR

GUM

MAPLE

CEDAR

PINE

EXISTING DECIDUOUS
TREES TO BE REMOVED

(>18" DBH)

TYPE QUANTITY

OAK 46

POPLAR 22

GUM 17

MAPLE 5

TOTAL 90
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THE PROPOSED WIDENING OF OLIVE
CHAPEL ROAD WILL COMPLY WITH THE
TOWN OF APEX THOROUGHFARE PLAN.
THE PROPOSED ROAD SECTION ON
THE PROJECT SIDE OF THE
CENTERLINE WILL BE A MEDIAN
DIVIDED 4-LANE SECTION (110' ROW).

20' TYPE A

20' TYPE A

20' TYPE A

PROVIDE TRAIL CONNECTION
FOR COMMUNITY ACCESS TO
REEDY BRANCH GREENWAY

CONNECTION TO GREENWAY
WITHIN SMITH FARM

30' BUFFER
SEE NOTE #7

30' BUFFER
SEE NOTE #7

LANDSCAPED MEDIAN
AT SITE ENTRANCETHE PROPOSED COLLECTOR ROAD WILL

COMPLY WITH THE TOWN OF APEX
THOROUGHFARE PLAN. THE PROPOSED ROAD
SECTION WILL BE 60' WIDTH RIGHT-OF-WAY AND
INCLUDE A 10' WIDTH SIDE PATH ON ONE SIDE.

THE PROPOSED WIDENING ON THE
NORTH SIDE OF OLIVE CHAPEL

ROAD WILL INCLUDE A 6' BIKE LANE
AND 5' PAVED SHOULDER.

THE PROPOSED LOCAL
CONNECTIONS WILL COMPLY
WITH THE TOWN OF APEX
THOROUGHFARE PLAN. THE
PROPOSED ROAD SECTION WILL
BE 50' WIDTH RIGHT-OF-WAY.

THE PROPOSED LOCAL
CONNECTIONS WILL COMPLY

WITH THE TOWN OF APEX
THOROUGHFARE PLAN. THE

PROPOSED ROAD SECTION WILL
BE 50' WIDTH RIGHT-OF-WAY.

THE PROPOSED LOCAL
CONNECTIONS WILL
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OF APEX THOROUGHFARE

PLAN. THE PROPOSED
ROAD SECTION WILL BE 50'
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CONCEPTUAL LAYOUT PLAN

LEGEND

RESIDENTIAL

STREAM

STREAM BUFFER

PERIMETER BUFFER

STREETSCAPE

EXISTING POND

S.C.M.

WETLAND

ROADWAY CONNECTION

GREENWAY CONNECTION

NOTES:
1. PLAN SHEETS ARE INTENDED FOR ILLUSTRATIVE USE ONLY.

2. PER 2.3.4(F)(1)(A)(IV) OF THE UDO, SIDEWALKS MUST BE PROVIDED ON
BOTH SIDES OF ALL STREETS FOR SINGLE-FAMILY DETACHED HOMES IN
PUD-CZ DEVELOPMENT DISTRICTS.

3. PER 2.3.4(F)(1)(F)(I) OF THE UDO, THE PD PLAN FOR PUD-CZ SHALL
DEMONSTRATE A SAFE AND ADEQUATE ON-SITE TRANSPORTATION
CIRCULATION SYSTEM. THE ON-SITE TRANSPORTATION CIRCULATION
SYSTEM SHALL BE INTEGRATED WITH THE OFF-SITE TRANSPORTATION
CIRCULATION SYSTEM OF THE TOWN. THE PD PLAN FOR PUD-CZ SHALL
BE CONSISTENT WITH THE APEX TRANSPORTATION PLAN AND THE
TOWN OF APEX STANDARD SPECIFICATIONS AND STANDARD DETAILS
AND SHOW REQUIRED RIGHT-OF-WAY WIDTHS AND ROAD SECTIONS.

4. PER UDO SECTION 7.2.5.B.8, IF ANY MASS GRADING IS PROPOSED IN
THE SINGLE-FAMILY SECTIONS OF THE PUD, THE FOLLOWING
PROVISION WILL APPLY TO LOT COVERAGE AREA FOR SINGLE-FAMILY:
AN ADDITIONAL FIVE PERCENT (5%) RESOURCE CONSERVATION AREA
(RCA) SHALL BE SET ASIDE. THIS REQUIREMENT IS ADDED TO THE
STANDARD RCA PERCENTAGE REQUIREMENT FOUND IN SEC. 8.1.2.C
SIZE OF THE RCA.

5. COLLECTOR ROAD ALIGNMENT LOCATION WILL BE DETERMINED AT THE
MAJOR SUBDIVISION PLAN STAGE.

6. EXISTING PONDS WILL BE EVALUATED BY A LICENSED ENGINEER.
EVALUATION RECOMMENDATIONS MAY REQUIRE A CHANGE TO SIZE,
BOUNDARY OR REMOVAL OF EXISTING PONDS.

7. A 30' TYPE B SHALL BE PROVIDED IF HOMES ALONG OLIVE CHAPEL
ROAD ARE NOT ALLEY LOADED.
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3.0

GRAPHIC SCALE

1 inch = 100 ft.

100 0 50 100 200

CONCEPTUAL UTILITY PLAN

UTILITY NOTES:

1. WATER AND SANITARY SEWER WILL BE OWNED AND MAINTAINED BY THE TOWN OF
APEX.

2. FIRE HYDRANTS, VALVES, SERVICES, METERS, AND APPURTENANCES SHALL BE
DESIGNED PER THE TOWN OF APEX CONSTRUCTION SPECIFICATIONS AND SHALL BE
SHOWN ON THE CONSTRUCTION PLANS.

3. ALL UTILITY EASEMENTS SHALL BE PROVIDED AS NECESSARY.  DELINEATION WILL BE
DETERMINED WITH FINAL DESIGN OF INTERNAL PUBLIC STREETS AT THE SUBDIVISION
PLAN STAGE.  MINIMUM UNDISTURBED BUFFER WIDTHS SHALL BE EXCLUSIVE OF
UTILITY EASEMENTS UNLESS APPROVED BY THE DIRECTOR OF THE PUBLIC WORKS &
UTILITIES DEPARTMENT.

4. THE DEVELOPER WILL ACTIVELY WORK WITH THE TOWN OF APEX TO PRESERVE
EXISTING TREES ON SITE. THESE AREAS SHALL INCLUDE REQUIRED LANDSCAPE
BUFFERS, RCA AREAS, NON-BUFFERED AND NON-RCA AREAS, AREAS OF PROPOSED
UTILITY LINES, AND ADJACENT TO THE SUBJECT PROPERTY, TO THE MAXIMUM EXTENT
POSSIBLE.

5. UTILITY LAYOUT FOR WATER AND SEWER IS CONCEPTUAL.  FINAL DESIGN WILL BE
DETERMINED AT THE SUBDIVISION PLAN STAGE.

6. IN NATURAL DRAINAGE WAYS, SEWER SHALL BE EXTENDED TO THE PROPERTY LINES
TO READILY ENABLE FUTURE CONNECTIONS TO ADJOINING PROPERTY.  SEWER
DESIGN SHALL ACCOUNT FOR FUTURE UPSTREAM DEVELOPMENT BASED ON THE
CURRENT LAND USE PLAN, AND SHALL INCLUDE EVALUATION OF EXISTING
DOWNSTREAM SEWER CAPACITY.
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CONCEPTUAL STORMWATER MANAGEMENT PLAN

STORMWATER MANAGEMENT NOTES:

1. TOPOGRAPHIC AND UTILITY INFORMATION BASED ON AVAILABLE GIS MAPPING.
PRELIMINARY BOUNDARY SURVEY PREPARED BY WITHERSRAVENEL.

2. WETLAND/STREAM INFORMATION BASED ON EVALUATION BY S&EC DATED 09/18/20.

3. REGULATORY FEMA MAPPED FLOODPLAINS EXIST ON SITE PER FIRM MAP #3720072200J
(5/2/06).

4. THE SUBJECT PROPERTY IS LOCATED WITHIN THE TOWN OF APEX PRIMARY WATERSHED
PROTECTION OVERLAY DISTRICT.

5. STORMWATER MANAGEMENT FACILITIES SHALL BE DESIGNED PER THE TOWN OF APEX
STANDARDS AND REGULATIONS FOR STORMWATER QUANTITY AND QUALITY (UDO SECTION
6.1.7 B).

6. ALL APPLICABLE LOCAL AND STATE ENVIRONMENTAL PERMITS SHALL BE OBTAINED PRIOR
TO START OF CONSTRUCTION.

7. STORMWATER TREATMENT WILL BE HANDLED BY INDIVIDUAL OR REGIONAL FACILITIES
WITHIN THE SUBJECT PROPERTY OR ADJACENT OFF-SITE DRAINAGE EASEMENT.

8. THE POST DEVELOPMENT PEAK FLOW RATE OF ON-SITE STORMWATER WILL NOT EXCEED
THE PRE-DEVELOPMENT PEAK FLOW RATE IN ACCORDANCE WITH THE UDO.
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 | Agenda Item | cover sheet 

 for consideration by the Apex Town Council 

 

 Item Type: UNFINISHED 

BUSINESS 

 Meeting Date: April 27, 2021 

Item Details 

Presenter(s): Vance Holloman, Finance Director 

Department(s): Finance Department 

Requested Motion 

Motion to approve a Resolution providing for the Sale and Issuance of a $5,000,000 Town of Apex, North 

Carolina General Obligation Street and Sidewalk Improvement Bond, Series 2021.  The resolution also 

authorizes the execution and delivery of a Bond Purchase Agreement with Pinnacle Bank.  

Approval Recommended? 

Yes 

Item Details 

The Sale and Issuance Resolution addresses the issuance, sale, form and certain post issuance procedures 

for the Street and Sidewalk Improvement Bonds.  The Bonds are being privately placed with Pinnacle Bank 

so the Resolution also authorizes the execution of the Bond Purchase Agreement.  A substantially complete 

version of that Agreement is attached.       

 

 

Attachments 

 Sale and Issuance Resolution Apex 2021 GO Bonds 
 Draft Bond Purchase Agreement 
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 | Agenda Item | cover sheet 

 for consideration by the Apex Town Council 

 

 Item Type: OLD BUSINESS 

 Meeting Date: April 27, 2021 

Item Details 

Presenter(s): Vance Holloman, Finance Director 

Department(s): Finance Department 

Requested Motion 

Motion to approve proposed guidelines for the Town’s Customer Assistance Program, approve an 

agreement with Western Wake Crisis Ministries to assist the Town in determining eligibility of customers to 

participate in the program and authorize staff to execute that agreement. Also to approve Budget Ordinance 

Amendment No. 18 which appropriates funds to provide assistance to eligible customers and pay associated 

administrative cost. 

Approval Recommended? 

Yes 

Item Details 

Staff has been working for several months to establish a customer assistance program (CAP) to assist 

customers who have suffered financial hardships due to COVID 19 and are behind on their utility bills. 

Western Wake Crisis Ministry, Inc. (WWCM) has agreed to assist the Town by performing eligibility 

determinations of applicants based upon criteria established in the CAP guidelines.  The Town will credit 

assistance to the customer’s account based upon the eligibility determinations made by WWCM.  The Town 

will reimburse WWCM for expenses incurred in making the eligibility determinations.  Funds to provide the 

assistance and pay these expenses will come from the Town’s General Fund.  The source of funding is the 

refund of prior year grant funds from the NC Rural Center.       

 

These documents were presented to Council for approval at its April 13th meeting.  At that time Council 

asked that staff examine alternative guidelines that would prorate the award amounts based upon different 

income levels expressed as a percentage of the US poverty level.  Staff conferred with WWCM about the 

appropriate levels at which to prorate the awards of assistance.  They recommended that awards not be 

prorated for applicants whose income levels was no more than 150% of the US poverty level.  Based upon 

their input and Councils request for three income categories, staff recommends that the awards be set as 

follows based upon income level: 
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                        Income Level                                                             Maximum Award 

No more than 150% of the US poverty level               100% of the outstanding balance up to $636 

 

Greater than 150% but equal to or less than                 75% of the outstanding balance up to $477 

175% of the US poverty level 

 

Greater than 175%  but equal to or less than                50% of the outstanding balance up to $318 

200% of the US poverty level 

 

The proposed guidelines have been updated to reflect this change.  Changes are highlighted in red.   

Attachments 

 Apex Customer Assistance Program Guidelines 
 Apex Western Wake Crisis Ministry CAP Agreement 

 Budget Ordinance Amendment No. 18 
 2021 US Poverty Levels 

 Federal Poverty Thresholds with Hourly Wages 
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Apex Customer Assistance Program Guidelines 
 
Purpose:  COVID 19 has negatively impacted the economy and the financial stability of many customers 
of the Town of Apex (“Town”) utility system.  The Town declared a moratorium on the disconnection of 
service and assessment of related fees in March, 2020 and has currently extended that suspension 
through May 31, 2021.  There are currently over 1,800 residential customers whose account would be 
subject to disconnection if the moratorium was lifted.  As the Council considers lifting the moratorium 
they want to establish a customer assistance program (“CAP”) to help those customers.  It is anticipated 
that the CAP will continue after the impacts of COVID have passed in order to help less fortunate 
members of the community. 
 
Funding and Use of Funds: The CAP will be funded entirely from the Town’s General Fund and voluntary 
contributions from utility customers.  Funds will be used to reduce the outstanding balance of eligible 
customers and to reimburse cost incurred by human service organizations that make CAP eligibility 
determinations under the terms of written agreements with the Town.   
 
Funds set aside for CAP will be applied to the outstanding balance of eligible customers by the recording 
of these transactions in the Town’s accounting records.  Reimbursement of expenditures occurred by 
human service organizations will be paid by check. 
 
Staff Involvement:  The Town’s Finance, Administration and Legal Departments have been involved in 
establishing the program in collaboration with Western Wake Crisis Ministry (“WWCM”).  
 
Program Requirements:  To be eligible for assistance the account must be served by the Apex utility 
system.  The account service address must be within the corporate limits of the Town of Apex due to the 
assistance being funded predominately by the Town’s General Fund.  The account must be subject to 
disconnection or disconnected.  If a moratorium on disconnections is in place, the account meets this 
requirement if it would be subject to disconnection if the moratorium were not in place. 
 
Eligibility Criteria:  The flowing eligible criteria are in place for the CAP: 
 
The applicant must be a resident at the service address of the account,  
 
The applicant must be a US citizen or lawfully present in the US and  
 
The household must meet the income eligibility requirements. (Income equal to or less than 200% of the 
federal poverty level.) 
 
Eligibility Determinations:  Determinations will be made by a human services organization that is 
independent of the Town.  WWCM has agreed to make eligibility determinations in accordance with the 
terms of an agreement with the Town.    
 
Due to the large number of potential applicants the Town and WWCM have agreed that a system of 
scheduling appointments for applicants and sharing that information will be put in place.  The applicant 
will not be disconnected prior to WWCM having adequate time to process the application and make an 
eligibility determination.  If an applicant misses their initial appointment, these terms will apply to a 
second appointment only but to no rescheduled appointments thereafter.    
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Administration of Awards: The maximum award amount made to an applicant’s outstanding balance 
will be $636.00, or the total outstanding balance, whichever is lesser. $636.00 is the current average 
outstanding balance of a residential customer subject to disconnection.  In order to be awarded the 
maximum amount of assistance, the applicant’s household income may not exceed 150% of the federal 
poverty level.  Applicants whose household income is greater than 150% but equal to or less than 175% 
of the federal poverty level may receive up to 75% of the maximum amount, $477.  Applicants whose 
household income is greater than 175% but equal to or less than 200% off the federal poverty level may 
receive up to 50% of the maximum amount, $318.       
 
Each applicant is eligible to be awarded assistance only once prior to June 30, 2022. Thereafter, an 
applicant is eligible to receive assistance once each fiscal year. 
 
WWCM will inform the Town of the applicants who are eligible.  Awards will be subject to the availability 
of funds.   Availability means an unexpended and unencumbered appropriation remains in the Town’s 
General Fund sufficient to make the award.  Staff will keep WWCM informed of the amount available for 
awards.  Prior to accounts being credited for the award staff will confirm the residence is within the 
Town limits.        
 
Communications: The CAP will be communicated to utility customers through mailings, emails, social 
media and the Town’s website.          
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AGREEMENT FOR UTILTY CUSTOMER ASSISTANCE PROGRAM ADMINISTRATION 

SERVICES 

 

 

This Agreement for Utility Customer Assistance Program Administration Services 

(“Agreement”), made as of the ____ day of ______________, 20__, by and between the Town of 

Apex, a North Carolina municipal corporation (hereafter, “Town”) and Western Wake Crisis 

Ministry, Inc., a North Carolina non-profit corporation (hereafter, “Agency”). 

 

RECITALS 

 

WHEREAS, Town provides electric, water, sanitary sewer, and solid waste services to 

approximately 27,000 metered customers in the Apex area; 

 

WHEREAS, many of these customers have suffered financial hardships as a result of 

the impact of COVID 19 upon the economy and their daily lives: 

 

WHEREAS, Agency is a non-profit organization whose mission includes providing 

financial assistance to certain members of the public living in the community located within 

the service area of the Town of Apex;   

 

WHEREAS, the Parties hereby agree to collaborate in the administration of the Town 

of Apex’s Utility Customer Assistance Program (UCAP) that is intended to provide utility 

assistance funds to help approximately 800 eligible households in the Town of Apex pay their 

water, electric, and/or solid waste utility bill in fiscal year 2021-22; 

 

WHEREAS, Agency will coordinate eligibility determination for the UCAP; 

 

WHEREAS, Town shall be responsible for providing and administering all client 

assistance funds and credits to approved customer accounts; and 

 

WHEREAS, this Agreement is authorized by NCGS 160A-20.1 and 160D-1311(a)(2). 

 

NOW THEREFORE, in consideration of the mutual promises contained herein and 

for other good and valuable consideration, the receipt of which is acknowledged, the parties 

agree as follows: 

 

ARTICLE 1 

EFFECTIVE DATE AND SCOPE OF SERVICES 

 

1. Recitals. The Recitals are incorporated into Agreement. This Agreement shall be 

effective upon execution by both parties (“Effective Date”).   

 

2. Purpose. The Town Utility Customer Assistance Program (“UCAP”) is a Town of Apex 

funded program that provides for a one time utility assistance payment to help eligible 

households pay their water, sewer, electric and/or solid waste utility bills. Eligible 

households will receive up to a $636.00 credit, or a credit for the total amount past 

due, whichever is less, on their utility bill with the Town of Apex. It is expected that 

approximately 800 customers will receive utility assistance from the UCAP. This 
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Agreement is for UCAP administration services to be provided by Agency generally 

consisting of determining eligibility of utility customer applicants under the UCAP 

Guidelines provided by the Town (“Services”). Agency shall provide all Services in 

compliance with this Agreement and all requirements of the Utility Customer 

Assistance Program Guidelines (“Guidelines”) attached hereto as Attachment A and 

incorporated herein by reference. 

 

3. Program Funds. The initial amount of Town funds (“Program Funds”) to be disbursed 

by Town to eligible customers is five hundred and nine thousand dollars ($509,000.00). 

The Town may authorize additional funds for the UCAP. Program Funds shall only 

be used as payments for utility assistance to eligible households.  

 

4. Agency Fee. The Agency shall collect from the Town its Fee as follows: 

 

a. Town shall provide compensation for the Agency UCAP Administrator position 

at $25/hour. The planning and program development is expected to take 10-15 

hours. The ongoing program management is not expected to exceed 2 hours per 

week. 

b. Town shall provide compensation for the UCAP contractor(s), not to exceed two 

contractors, at $15/hour for 15-20 hours per week. 

c. Agency shall invoice Town every two weeks for the duration of the program. 

d. Terms of invoice are net 30 days. 

 

5. Term. The term of this Agreement shall be for a period beginning on Effective Date 

and ending one (1) year from Effective Date.  

 

6. Agency Representations. Agency represents and agrees that now and continuing for 

the term of Agreement, Agency:   

 

a. Is experienced, qualified, skilled and fully capable of performing Services in a 

competent and professional manner; 

b. Shall exercise reasonable care and diligence, and shall act in the best interest 

of Town; 

c. Shall act in accordance with Guidelines;  

d. Shall act in accordance with generally accepted standards of Agency's practice 

applicable to the locality; and shall comply with this Agreement and with all 

applicable federal, state and local laws, ordinances, codes, rules and 

regulations (collectively 'Laws and Regulations'); 

e. Possesses all necessary qualifications, licenses and certifications;  

f. Shall assure that the individual(s) signing Agreement have the right and 

power to do so and bind Agency to the obligations set forth herein and such 

individuals do so personally warrant that they have such authority. 

 

ARTICLE 2 

RESPONSIBILITIES OF AGENCY 

 

1. Compliance with Guidelines. Agency shall comply with Guidelines at all times. All 

defined terms used in this Agreement shall have the same meanings as used in 
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Guidelines. Failure of the Agency to comply with Guidelines shall be an event of 

default under this Agreement. 

 

2. Agency Responsibilities. 

 

a. Agency shall assign appropriate Agency staff as UCAP Administrator to 

oversee the program and all UCAP contractor(s).  

i. UCAP Administrator will collaborate with Town to finalize the job 

description for newly hired UCAP contractor(s) specifically for the 

purpose of administering the UCAP. The number of UCAP contractor(s) 

shall be determined by call volume and required turnaround times.  

ii. UCAP Administrator will post the job description and screen applicants 

for the contractor position(s) and complete the hiring process. At least 

one UCAP contractor shall be bilingual.  

iii. UCAP Administrator will onboard and train the UCAP contractor(s) as 

soon as possible after hiring. Contractor(s) shall work remotely, 

estimated at 15-20 hours per week. 

b. Agency shall collaborate with Town to finalize all policies and procedures for 

the operation of the UCAP, including the process for customers to make 

appointments, determine criteria to qualify for financial assistance, required 

customer documentation, and all related actions necessary to complete the 

process efficiently. 

i. UCAP Administrator will act as liaison with an assigned Town 

representative as necessary to provide oversight of agreed upon UCAP 

policies and procedures. 

c. Agency shall create a web-based (e.g. Google Drive) tracking system for 24/7 

access by Agency and Town for all documentation required for administration 

of the program. 

d. Agency and Town will collaborate to determine desired reporting frequency for 

reports from Agency to Town and reports from Town to Agency. 

e. Agency shall inform Town when feedback or direction is needed for 

troubleshooting specific cases or situations for which Agency cannot reach a 

resolution with the utility customer applicant. 

f. Agency shall provide appropriate referral guidance if and when a customer 

identifies another need for which Agency may be able to provide additional 

assistance (e.g. food instability, rent issues, etc.). 

 

 

ARTICLE 3 

RESPONSIBILITIES OF TOWN 

 

1. Town’s Responsibilities.  

 

a. Town shall collaborate with Agency to finalize all policies and procedures for 

the operation of the UCAP including the process for customers to make 

appointments, specific criteria to qualify for financial assistance, required 

customer documentation, and all related actions necessary to complete the 

process efficiently. 
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b. Town shall promote the UCAP through communications with utility customers 

via various channels, as available, including general information about Agency 

mission and services. 

c. Town shall make referrals to utility customers who may qualify for financial 

assistance. Town shall assist utility customers in obtaining information and 

documentation required to complete the application process with the Agency. 

d. Town shall assign a liaison to work directly with the Agency CAP 

Administrator to serve as an advisor and troubleshooting resource when 

necessary. 

e. Town shall verify account balances prior to approval of UCAP applications.  

f. Town shall process the appropriate financial transaction for all utility 

customers who have met the criteria and are qualified for financial assistance. 

Town shall communicate payment application and outstanding 

balance/account credit to customer after payment application.  

g. Town shall assist customers with past due balances by establishing payment 

plans when appropriate. 

 

 

 

ARTICLE 4 

INSURANCE 

 

1. Insurance. The Agency shall maintain valid general liability insurance in the 

minimum amount of $1,000,000 and provide certificate of such insurance naming the 

Town as an additional insured by endorsement to the policy. Additionally, Agency 

shall maintain and show proof of workers’ compensation and employer’s liability 

insurance in the minimum amount of $1,000,000. All required certificates of 

insurance, endorsements, and blanket additional insured policy provisions are 

attached as Exhibit 2. 

ARTICLE 5 

DAMAGES AND REMEDIES 

 

1. Indemnity. To the fullest extent permitted by Laws and Regulations, Agency shall 

indemnify and hold Town, its officers and employees, harmless from and against all 

claims, costs, charges, civil penalties, fines, losses, liabilities, and damages (including 

but not limited to reasonable professionals’ fees and charges and all court or other 

dispute resolution costs), by whomsoever brought or alleged, arising out of, resulting 

from, or in connection with (a) any breach by Agency of any term or condition of this 

Agreement or written amendment, (b) any breach or violation by Agency of any 

applicable Law or Regulation, or (c) any other cause resulting from any act or failure 

to act by Agency under this Agreement or written amendment, but only to the extent 

caused by any negligence or omission of Agency.  This indemnification shall survive 

the termination of this Agreement. 

 

2. Non-Exclusivity of Remedies/No Waiver of Remedies. The selection of one or more 

remedies for breach of this Agreement shall not limit that party’s right to invoke any 

other remedy available under this Agreement or by law. No delay, omission or 

forbearance to exercise any right, power, or remedy accruing to a party shall impair 

any such right, power, or remedy or shall be construed to be a waiver of any breach 
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hereof or default hereunder. Every such right, power, or remedy may be exercised 

from time-to-time and as often as deemed expedient. 

 

3. Waiver of Damages. Agency shall not be entitled to, and hereby waives any monetary 

claims for, or damages arising from or related to, lost profits, lost business 

opportunities, unabsorbed overhead, or any consequential damages. 

 

 

ARTICLE 6 

AMENDMENTS TO AGREEMENT 

 

1. Changes in the Services. Changes in the Services or a change in duration or any other 

term of this Agreement shall be made only by a written amendment executed by both 

parties.   

 

 

ARTICLE 7 

TERMINATION AND SUSPENSION 

 

1. Termination for Convenience of Town. This Agreement may be terminated without 

cause by Town and for its convenience upon ten (30) days written notice to Agency. 

 

2. Other Termination. After ten (30) days written notice to the other party of its material 

breach of the Agreement, this Agreement may be terminated by the noticing party, 

provided that the other party has not taken all reasonable actions to remedy the 

breach. 

 

3. Survival. Termination of this Agreement, for whatever reason, shall not terminate a 

party’s representations and warranties nor nullify any indemnity or records retention 

required hereunder or under Guidelines. 

 

4. Suspension. 

 

a. Town may order Agency in writing to suspend, delay, or interrupt all or any 

part of the Services for the convenience of Town. 

 

b. A suspension, delay, or interruption of the Services shall not terminate this 

Agreement. 

 

 

ARTICLE 8 

ADDITIONAL PROVISIONS 

 

1. Limited Assignment/Delegation. This Agreement shall bind Agency and its successors 

and permitted assigns. Agency shall not assign or transfer its rights or interest in this 

Agreement (including the right to payment), nor shall Agency delegate its duties 

under this Agreement, without the Town’s written consent, which the Town may grant 

or withhold in its sole discretion. The Town’s consent shall not release Agency of any 

obligation under this Agreement and Agency and permitted assigns shall be subject 
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to all of Town’s defenses. Any attempt to assign this Agreement without the prior 

written approval of Town shall be void. If Agency utilizes approved subcontractors, 

Agency shall be responsible for the scheduling, completeness, quality, accuracy, and 

timeliness of all their work. Town has the right to request that any subcontractor be 

replaced due to unsatisfactory performance.   

 

2. Governing Law. The parties acknowledge this Agreement is a “business contract” 

subject to the provisions of N.C.G.S. Chapter 1G and agree that this Agreement and 

the rights and duties of the Parties shall be governed by the laws of the State of North 

Carolina, without regards to conflict of law’s provisions. The Parties further agree that 

any dispute arising from this Agreement shall be litigated in the courts of the State 

of North Carolina and any and all suits or actions related to this Agreement shall be 

brought exclusively in Wake County, North Carolina. Service of process may be 

effected by delivery by any method permitted under the N.C. Rules of Civil Procedure. 

 

3. Entire Agreement; Amendments. This Agreement represents the entire and 

integrated agreement between the Parties and supersedes all prior negotiations, 

representations, or agreements, either written or oral, including clickthrough 

agreements, clickwrap agreements, clickwrap licenses, or similar non-reciprocal 

agreements (collectively, “clickthrough agreement”). This Agreement may be 

amended only by written amendment signed by both parties. Neither party may 

amend, or seek to amend, this Agreement by clickthrough agreement. 

 

4. Severability. If any provision of this Agreement is held as a matter of law to be 

unenforceable, the remainder of this Agreement shall be enforceable without such 

provision. 

 

5. Notice. Whenever any provision of this Agreement requires the giving of written 

notice, it will be deemed to have been validly given if (i) delivered in person to the 

Project Manager, if to the Town, or to the Project Manager, or equivalent position, or 

officer/member of the entity that is the Agency, if to the Agency, or (ii) if delivered at 

or sent by a nationally recognized overnight courier service or overnight express mail 

or registered or certified mail, postage prepaid, to the Town’s or Agency’s address. The 

date of said notice shall be the date of such delivery, in the case of delivery in person, 

or mailing when sent by courier or mail.   

 

 The notice address for the Town shall be: 

  

  Town Manager 

  Town of Apex 

  PO Box 250  

  Apex, NC 27502 

 

 The notice address for the Agency shall be: 

  

  __________ 

  __________ 

  __________ 

 

- Page 1131 -



Page 7 of 11 
Last Reviewed February 2021 

6. Gifts and Favors. Agency shall become aware of and comply with laws related to gifts 

and favors, conflicts of interest and the like, including G.S. §14-234, G.S. §133-1, and 

G.S. §133-32.   

 

7. Public Records; Confidential Records and Information. Agency acknowledges that 

records made or received in connection with the transaction of public business, 

including records related to this Agreement in the possession of Agency, are public 

records and subject to public records requests. Agency must provide such records to 

Town upon request. Town may provide copies of such records, including copyrighted 

records, in response to public record requests, except that, upon request of and 

indemnification by Agency. Agency shall make Town aware of any public records 

requests made in regard to Services or this Agreement. If Agency, its employees or 

subcontractors, during provision of Services, becomes aware of or has access to 

confidential records or information or information otherwise protected from disclosure 

by Federal or State law (“Confidential Information”), Agency, its employees and 

subcontractors, shall not disclose any such Confidential Information.   

 

8. Verification of Work Authorization; Anti-Human Trafficking. Agency, and all 

subcontractors, shall comply with Article 2, Chapter 64, of the North Carolina General 

Statutes.  Agency warrants and agrees that no labor supplied by the Agency or the 

Agency’s subcontractors in the performance of this Agreement shall be obtained by 

means of deception, coercion, intimidation, or force, or otherwise in violation of North 

Carolina law, specifically Article 10A, Subchapter 3 of Chapter 14 of the North 

Carolina General Statutes, Human Trafficking. 

 

9. No Third-Party Beneficiaries. There are no third-party beneficiaries to Agreement.   

 

10. Independent Contractor. Agency is an independent contractor and is solely 

responsible for its Services and the supervision of its employees and permitted 

subcontractors. All persons assigned by Agency to provide Services pursuant to this 

Agreement shall, for all purposes of this Agreement, be considered employees of 

Agency only. Agency shall assume the sole and exclusive responsibility for the 

payment of wages to individuals for services performed under this Agreement and the 

withholding of all applicable Federal, State, and local taxes, unemployment 

insurance, and maintaining workers compensation coverage in an amount and under 

such terms as required by law. If Town notifies Agency in writing that any person 

providing Services appears to be incompetent, disorderly, or otherwise unsatisfactory 

to Town, such person shall be removed from the project and shall not again be 

employed on it except with the prior written consent of Town.  

 

11. Nondiscrimination. Neither party shall discriminate on any prohibited basis. Agency 

must comply with the Americans with Disabilities Act of 1990 (“ADA”). 

 

12. Pre-Audit Requirement. This Agreement has not been fully executed and is not 

effective until the Preaudit Certificate (if required by N.C.G.S. § 159-28) has been 

affixed and signed by the Town of Apex Finance Director. 
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13. Performance of Government Functions. Nothing contained in this Agreement shall be 

deemed or construed so as to restrict or inhibit the Town’s police powers or regulatory 

authority. 

 

14. No Waiver of Sovereign or Qualified Immunity. Nothing in this Agreement shall be 

construed to mandate purchase of insurance by Town pursuant to N.C.G.S. 160A-485 

or to in any way waive Town's defense of sovereign or governmental immunity from 

any cause of action alleged or brought against any Party for any reason if otherwise 

available as a matter of law. No officer, agent, or employee of Town shall be subject to 

any personal liability by reason of the execution of this Agreement or any other 

documents related to the transactions contemplated hereby. Such officers, agents, or 

employees shall be deemed to execute this Agreement in their official capacities only, 

and not in their individual capacities. This section shall not relieve any such officer, 

agent, or employee from the performance of any official duty provided by law. 

 

15. Further Assurances. Agency agrees that it will cooperate with Town and will execute 

and deliver, or cause to be delivered, all such other instruments, and will take all such 

other actions, as Town may reasonably request from time to time in order to effectuate 

the provisions and purposes of Agreement. 

 

16. Principles of Interpretation and Definitions. In this Agreement, unless the context 

requires otherwise: (1) The singular includes the plural and the plural the singular. 

The pronouns “it” and “its” include the masculine and feminine. (2) References to 

statutes or regulations include all statutory or regulatory provisions consolidating, 

amending, or replacing the statute or regulation. References to contracts and 

agreements shall be deemed to include all amendments to them. The words 

“include,” “including,” etc. mean include, including, etc. without limitation. (3) 

References to a “Section” or “section” or “paragraph” shall mean a section or 

paragraph of this Agreement. (4) “Contract” and “Agreement,” whether or not 

capitalized, refer to this instrument. (5) Titles of sections, paragraphs, and articles 

are for convenience only, and shall not be construed to affect the meaning of this 

Agreement. (6) “Duties” includes obligations. (7) The word “person” includes natural 

persons, firms, companies, associations, partnerships, trusts, corporations, 

governmental agencies and units, and other legal entities. (8) The word “shall” is 

mandatory. (9) The word “day” means calendar day. (10) Normal business hours 

means Monday through Friday from 8:00 a.m. until 5:00 p.m. Eastern Standard 

Time. 

 

17. Electronic Signature. Pursuant to Article 40 of Chapter 66 of the North Carolina 

General Statutes (the Uniform Electronic Transactions Act) this Agreement and all 

documents related hereto containing an electronic or digitized signature are legally 

binding in the same manner as are hard copy documents executed by hand 

signature. Agency and Town hereby consent to use electronic or digitized signatures 

in accordance with the Town’s Electronic Signature Policy and intend to be bound by 

the Agreement and any related documents. If electronic signatures are used, the 

Agreement shall be delivered in an electronic record capable of retention by the 

recipient at the time of receipt. 
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IN WITNESS WHEREOF, Agency and Town, being duly authorized, have caused these 

presents to be signed in their names as of the day and year first above written, on the 

following pages. 

 

 

 

 

 

AGENCY 

 

Western Wake Crisis Ministry, Inc.             

 

 

By:       

 (signature) 

 

Name:       

 (typed or printed name) 

 

Title:       
       

 

TOWN 

 

Town of Apex 

 

 

By:       

 (signature) 

 

Name:       

 (typed or printed name) 

 

Title:       
 

 

This instrument has been pre-audited in the manner required by the Local Government 

Budget and Fiscal Control Act. 

 

_______________________________________ 

Finance Director  
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Attachment A 

Town of Apex Housing Rehabilitation Program Guidelines 
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Attachment B 

Insurance Certificate 

 

 

 

 

 

 

 

 

[Attach Insurance Certificate Provided by NON-PROFIT prior to executing agreement.] 
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 for consideration by the Apex Town Council 

 

 Item Type: NEW BUSINESS 

 Meeting Date: April 27, 2021 

Item Details 

Presenter(s): Dianne Khin, Director of Planning and Community Development 

Department(s): Planning and Community Development 

Requested Motion 

Possible motion to approve Tree Planting Grant Program. The Tree Planting Grant Program is designed to 

provide incentive funds to tenants and property owners to install trees on residential private properties within 

Apex’s corporate limits. The grant can provide up to 100% of the cost of the tree purchase and installation, 

up to a maximum of $750 per property.   

Approval Recommended? 

Yes 

Item Details 

Grant applications will be accepted yearly starting on September 1st.  After grant approval, trees must be 
installed between October 1st and February 28th.  

 

Planning Staff is requesting authority from Town Council to administer the Tree Planting Grant Program 
process. Town Council would allocate the funding for the grant through the yearly budgeting process.  

 
The grant amount will be paid only when installation is completed and receipts are submitted to the 
Planning Department. If the actual costs are less than the cost estimates, the maximum amount shall not 
exceed 100% of the actual costs or the $750 limit, whichever is less. In no case shall a grant be issued 
higher than the original approved grant amount.  
 
Eligibility Criteria include:  

a. If the tenant is proposing the tree planting, the tenant must obtain the property owner’s 
signature on the application. 

b. Tree Planting Grant Program applications will be reviewed for completeness, appropriateness of 
planting location, and appropriateness of species of tree proposed for that location. No funds 
will be awarded for trees that are not in keeping with the appropriate planting standards of the 
Town.  

c. Tree Planting Grant Program locations must be within Apex’s corporate limits and must comply 
with all state and local regulations, including staying out of easements and/or gaining 
appropriate encroachment agreements from the Town of Apex.  

 

Attachments 

 Tree Planting Grant Program application 
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TREE PLANTING GRANT PROGRAM APPLICATION 
Town of Apex, North Carolina 

 
 

This document is a public record under the North Carolina Public Records Act and may be published on the Town’s website or 
disclosed to third parties. 

 

  Last Updated: April 12, 2021 

For more information on the Tree Planting Grant Program or for assistance in completing this 
application, please contact the Apex Planning Department at 919-249-3426. 

The Tree Planting Grant Program is designed to provide incentive funds to tenants/property owners to 
install trees on residential private properties within Apex’s corporate limits. The grant can provide up to 
100% of the cost of the tree purchase and installation, up to a maximum of $750 per property.  Grant 
applications will be accepted starting September 1.  After grant approval, trees must be installed 
between October 1 and February 28.   
 

1.   Application requirements:  
a. Completed application form signed by the property owner. 
b. Photo(s) of the proposed planting location showing the current condition.  
c. 11” x 17” plot plan, plat, or aerial photograph (Google) showing property boundaries, 

location of utility easements, and proposed location of tree on site. 
d. Selection of proposed tree from Apex Design and Development Manual Large, Medium or 

Small Native Tree List.  Abbreviated list is below. 
e. Tree container size shall be between 15 gallon and 30 gallon, while balled and burlapped 

(B&B) trees shall have a caliber 2.5” or less.  
f. Cost estimate from a qualified landscape professional. Cost estimates must be detailed in a 

line by line format.  
g. Trees shall be planted 5’ away from underground utilities and 10’ away from existing 

structures. 
h. Underground utilities shall be marked by contacting North Carolina 811 

(https://nc811.org/).  A North Carolina 811 ticket number must be included in the Tree 
Planting Grant Program Application. 

2. Applications must be approved before work begins or no funds will be disbursed. 
3. The Planning Staff has been granted authority to administer the Tree Planting Grant Program 

process by Town Council. Town Council allocates the funding for the grant through the yearly 
budgeting process.  

4. Grant amount shall be paid only when installation is completed and receipts are submitted to the 
Planning Department. If the actual costs are less than the cost estimates, the maximum amount 
shall not exceed 100% of the actual costs or the $750 limit, whichever is less. In no case shall a grant 
be issued higher than the original approved grant amount.  

5. Eligibility Criteria:  
a. If the tenant is proposing the tree planting, the tenant must obtain the property owner’s 

signature on the application. 
b. Tree Planting Grant Program applications will be reviewed for completeness, 

appropriateness of planting location, and appropriateness of species of tree proposed for 
that location. No funds will be awarded for trees that are not in keeping with the 
appropriate planting standards of the Town, as deemed by Planning Staff.  

c. Tree Planting Grant Program locations must be within Apex’s corporate limits and must 
comply with all state and local regulations, including staying out of easements and/or 
gaining appropriate encroachment agreements from the Town of Apex.  
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TREE PLANTING GRANT PROGRAM APPLICATION 
Town of Apex, North Carolina 

 
 

This document is a public record under the North Carolina Public Records Act and may be published on the Town’s website or 
disclosed to third parties. 

 

  Last Updated: April 12, 2021 

 

 

 

 

I have read the Tree Planting Grant Program information: 

   
Applicant Signature  Date 
   
Application #:    Submittal Date:  

 
  

Abbreviated Native Tree List    
LARGE TREES MEDIUM TREES SMALL TREES 

Red Maple Black Gum American yellowwood  Downy Serviceberry 
Sugar Maple Longleaf Pine Sourwood Eastern Redbud 
River Birch Loblolly Pine Virginia Pine White Fringe Tree 
Pignut Hickory White Oak Eastern arborvitae Flowering Dogwood 
Shagbark Hickory Scarlet Oak  Washington 

Hawthorn 
American Persimmon Swamp Chestnut Oak  Green Hawthorn 
American Beech Nuttall Oak  Dahoon Holly 
White Ash Willow Oak  Yaupon Holly 
American Holly Shumard Oak  Little Gem Magnolia 
Eastern Red Cedar Baldcypress  Sweetbay Magnolia 
Tulip Poplar Basswood  American Red Plum 
Southern Magnolia Princeton Elm   
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TREE PLANTING GRANT PROGRAM APPLICATION 
Town of Apex, North Carolina 

 
 

This document is a public record under the North Carolina Public Records Act and may be published on the Town’s website or 
disclosed to third parties. 

 

  Last Updated: April 12, 2021 

Hard Copy Submittal Requirements:    (Submit to Planning Department) 

• One (1) copy of Tree Planting Program Application  
• Photo(s) of the proposed planting location 
• 11” x 17” plot plan, plat, or aerial photograph (Google) showing proposed planting location 
• Cost estimates from a qualified landscape professional  
• North Carolina 811 ticket number 

  
  

Applicant Information: 

Applicant:  Tax ID:  

Address:  

City:  State:  ZIP:  

Phone:  Email:  
 

Owner Information: 

Owner:  Tax ID:  

Address:  

City:  State:  ZIP:  

Phone:  Email:  
    
Location Information: 

Address:  

Property PIN:  Owner or Tenant Occupied?  

Current Building or Site Use:  

Cost of Overall Proposal:  
Tree Planting Grant Program 
Funds Requested:  

 
North Carolina 811 Ticket Number: _________________ 
 

Tree Selection: 
1. Please provide the native tree species selected from the Apex Design and Development Manual including 
planting size below. 
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TREE PLANTING GRANT PROGRAM APPLICATION 
Town of Apex, North Carolina 

 
 

This document is a public record under the North Carolina Public Records Act and may be published on the Town’s website or 
disclosed to third parties. 

 

  Last Updated: April 12, 2021 

2. On a separate sheet, please provide a detailed cost estimate from a qualified landscape professional. Cost 
estimates must be detailed in a line by line format. Once the work is completed, please provide the 
Planning Department with a copy of the receipt(s) for all labor and supplies. Tree Planting Grant Program 
funds will not be released without receipt(s). 

 

 
Owner/Applicant Signatures 
I understand the limits and requirements of this program and if approved, agree to complete the project 
according to plan. In addition, I shall indemnify and hold harmless, the Town of Apex from and against any 
and all claims, actions, causes of action, demands, damages, losses, costs, expenses, and compensation of 
whatsoever kind and nature which may hereafter accrue on account of or in any way growing out of any and 
all known or unknown, foreseen and unforeseen bodily and personal injuries and property damage and 
consequences thereof, which might result from any occurrence in connection with this program. 

                                       Applicant Signature                               Date 

                                       Owner Signature                              Date 

Staff Approval  Date 
   

Conditions of Approval:  
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 for consideration by the Apex Town Council 

 

 Item Type: NEW BUSINESS 

 Meeting Date: April 27, 2021 

Item Details 

Presenter(s): Colleen Merays, Downtown & Small Business Development Coordinator 

Department(s): Economic Development 

Requested Motion 

Possible motion to approve the Special Event Permit requests and Town Co-Sponsorship requests for 2021. 

Approval Recommended? 

Yes 

Item Details 

Name Of Event                        Event Date(s)             Event Times      Event Organizer/Sponsor 

Peak PROMenade (AFHS & AHS)   5/20/21 to 5/23/21 5PM - 9PM      Apex & Apex Friendship HS                                                                                                                    

2021 Spring Car Show           Sat., June 5, 2021 8:30AM - 12PM   Apex American Legion Post 124 

Patriot Day - 9/11/21                        Sat., Sept. 11, 2021     10AM - 11:30AM  Apex American Legion Post 124 

Octoberfest                                   10/29 - 10/31/21 8AM - 10PM     Apex American Legion Post 124 

 

Estimated Town Expenditures $ 5,799.62 

 

These Co-Sponsored special event requests total $5,799.62 and include such services as Police, Public 

Works, Electric and Park, Recreation and Cultural Services. These events include closure of public streets, 

parking lots and use of the Historic Union Depot as detailed in the attachment. Approval of Co-Sponsorship 

is contingent upon event coordinators adhering to all rules and regulations as details in the Town of Apex 

Special Events Guide and Special Event Permit Application. 

Attachments 

 Cosponsored Special Event TOA Cost Breakdown Spreadsheet 
 Cosponsored Special Event Application Cover Sheet 
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Town of Apex 
2021 Cosponsored Special Event Applications 

 
Event Name: Peak PROMenade 
 
Event Date & Time:  

 Peak PROMenande for Apex High School - Friday, May 21, 2021 (5 PM - 9 PM)  

 Peak PROMenande for AFHS & AHS Exceptional Students - Saturday, May 22, 2021 (4 PM - 5 PM) 

 Peak PROMenande for Apex Friendship High School - Saturday, May 22, 2021 (5 PM - 9 PM) 
 
Roads & Parking Closed Date & Time: The Depot Parking Lot & Plaza  

 Depot Parking Lot will close – Thursday, May 20 – 23, 2021  
 

Rain Date: NA 
 
Event Organizer: Apex & Apex Friendship High Schools 
 
2021 Co-Sposonsorship Request: APD Student Resource Officers to help with crossing and security, The Depot 
& Halle public bathrooms be open. 
 
2021 Estimated Town of Apex Cost: $323.44 
 
Event Description: In the absence of a traditional prom, Apex seniors will celebrate with a “Peak 
PROMenade”! The event will take place over two nights at The Depot in downtown Apex, and will include a 
large covered tent, photo booth, selfie stations, a DJ, and special PROMenade party favors. 
 
Questions to Consider: None 
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Town of Apex 
2021 Cosponsored Special Event Applications 

 
Event Name: Apex American Legion Spring Car Show 2021 
 
Event Date & Time: Saturday, June 5, 2021 from 8:00 AM to 3:00 PM 
 
Roads & Parking Closed Date & Time: Town Hall Parking Lot Closed June 5, 2021 from 7:00 AM to 5:00 PM 
 
Rain Date: Saturday, June 12, 2021 from 8:00 AM to 3:00 PM 
 
Event Organizer: Apex American Legion Post 124 
 
2021 Co-Sposonsorship Request: Trash bins and liners, electric connection, and water barricades to block 
Town Hall Parking Lot 
 
2021 Estimated Town of Apex Cost: $279.00 
 
Event Description: Car show in Town Hall parking lot. 
 

Questions to Consider: None 
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Town of Apex 
2021 Cosponsored Special Event Applications 

 
 
Event Name: Apex American Legion Patriot Day 9/11 – 20th Anniversary 
 
Event Organizer: Apex American Legion Post 124 
 
Event Date & Time: Saturday, September 11, 2021 from 10 AM to 1 PM 
 
Roads & Parking Closed Date & Time: 9/11 Memorial corner of Saunders St. & N. Salem St. 

 Saunders & N. Salem Street closed Saturday, September 11, 2021 from 8 AM – 2 PM 
 
Rain Date: NA 
 
2021 Co-Sposonsorship Request: Banner hanging, trash bins and liners, APD and barricades to street, electric 
connections behind memorial. 
 
2021 Estimated Town of Apex Cost: $2,238.34 
 
Event Description: This is a stand-alone event that American Legion hosts every year, where we lay a wreath 
to honor our first responders. We plan to rededicate the Service Memorial with the upgrades planed to the 
memorial. We have the 82nd Air Force band and NC State Bag Pipers Band scheduled to be here. We also have 
2 retired NY city fire fighter scheduled to be here as guest speakers. Our program will take approximately 2.5 
to 3 hours. 
 
Questions to Consider: None 
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Town of Apex 
2021 Cosponsored Special Event Applications 

 
 
Event Name: Apex American Legion Octoberfest & Fall Car Show 2021 
 
Event Organizer: Apex American Legion Post 124 
 
Event Date & Time: Saturday, October 30, 2021 from 8:00 AM to 10:00 PM 
 
Roads & Parking Closed Date & Time: Saunders Parking Lot and Gravel Lot  

 Parking lot closed from Friday, October 29, 2021 @ 12PM – Saturday, October 30, 2021 11:00 PM 
 
Rain Date: Saturday, November 6, 2020 from 8:00 AM to 10:00 PM 
 
2020 Co-Sposonsorship Request: Banner hanging, trash bins and liners, and barricades to block parking lot, 
both electric and water in gravel parking lot area. 
 
2020 Estimated Town of Apex Cost: $2,958.84 
 
Event Description: Car show in Saunders St . Parking Lot, Chili Cook Off, Corn Hole Tournament, Kid’s Zone, 
and Food Vendors. 
 
Questions to Consider: None 
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Name Of Event

Projected 

Attendance Event Date(s) Event Times

Event 

Organizer/Sponsor Contact Person Elec. Fire Parks

Parks       

(In-Kind) Police 

Police 

Equipment     

(In-Kind)

Public 

Works

PW 

Equipment 

(In-Kind)

2021 

TOTAL

Peak PROMenade 

(AFHS & AHS) 900 5/20/21 to 5/23/21 5 PM - 9 PM

Apex High School & 

Apex Friendship High 

School

Elaine Hofmann / 

Matthew Wight $323.44 $323.44

2021 Spring Car Show 6000 Saturday, June 5, 2021 8:30 AM - 12:00 PM

Apex American 

Legion Post 124 Mike Sayers $279.00 156.90 (In-Kind) $279.00

Patriot Day - 9/11/21 

(20th Anniversary of 

9/11) 6000 Saturday, September 11, 2021 10 AM - 11:30 AM

Apex American 

Legion Post 124 Mike Sayers $93.00 $1,381.50 $763.84 $2,238.34

Octoberfest 10000 10/29/2021 to 10/31/21 8 AM - 10 PM

Apex American 

Legion Post 124 Mike Sayers $279.00 $2,679.84 $2,958.84

$5,799.62

Town of Apex Proposed 2021 Cosponsored Special Events - Potential Town Expenses
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 for consideration by the Apex Town Council 

 

 Item Type: NEW BUSINESS 

 Meeting Date: April  27, 2021 

Item Details 

Presenter(s): Shawn Purvis, Assistant Town Manager  

Department(s): Administration  

Requested Motion 

Possible Motion to approve a Road and Utility Infrastructure Reimbursement Agreement with BIN – APEX LLC 

and to authorize the Town Manager to execute the same 

Approval Recommended? 

Yes 

Item Details 

In 2017, the Town and the property owner of Cash Corporate Center entered into an agreement to co-

develop a 121.3-acre site for the purpose of industrial and/or commercial recruitment and to increase the 

business prospects of the Town. BIN – APEX LLC proposes to purchase 26 acres at Cash Corporate Center 

with the intent to construct a 300,000 sf building for a proposed new business that will create 220 new jobs. 

To facilitate coordination and timing, BIN – Apex LLC has offered to construct the road and install the 

utilities planned by the Town. This Reimbursement Agreement with BIN – APEX LLC describes the 

construction of Burma Drive (a roadway that extends into the interior of Cash Corporate Center) by BIN – 

APEX LLC, and the subsequent responsibilities of the Town and of BIN – APEX LLC, as well as describing 

public water and sewer in that general vicinity of the Town.  

 

A copy of the Reimbursement Agreement will be forthcoming. 

 

Attachments 

 Forthcoming 
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 for consideration by the Apex Town Council 

 

 Item Type: UPDATES BY TOWN 

MANAGER 

 Meeting Date: April 27, 2021 

Item Details 

Presenter(s): Ralph Clark, Interim Town Manager 

Department(s): Administration 

Requested Motion 

Updates on Town operations by Interim Town Manager Ralph Clark 

Approval Recommended? 

N/A 

Item Details 

N/A 

 

Attachments 

 N/A 
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