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All property owners within three hundred (300) feet of this rezoning have been notified per UDO Sec. 2.2.11 
Public Notification. 

BACKGROUND INFORMATION:  
Location:  8824 & 8829 New Hope Farm Road; 3108 & 3120 Olive Farm Road;  

0 Humie Olive Road 
Applicant:   Jason Barron, Morningstar Law Group 

Authorized Agent: Erica Leatham, M/I Homes of Raleigh, LLC 

Owners: Henry Steven Kastelberg, Carol B Heelan Irrevocable Trust, Lisa & Jerif 
Cicin, and Deborah N & Edward A Peart 

PROJECT DESCRIPTION: 
Acreage: +/- 141.732 acres 
PINs: 0710986889 (portion of), 0720093139 (portion of), 0720181967, 

0720075965, 0720092779 
Current Zoning: Wake County Residential-40W (R-40W) 
Proposed Zoning:  Planned Unit Development–Conditional Zoning (PUD-CZ) 
2045 Land Use Map:   Low Density Residential/Medium Density Residential 
Town Limits: Outside the ETJ 

ADJACENT ZONING & LAND USES: 
                     Zoning Land Use 

North: Wake County Residential-40W; Conservation Buffer (CB) 
Single-family residential & Vacant 

(future Town park); Humie Olive Rd 

South: 
Planned Unit Development-Conditional Zoning  

(PUD-CZ #16CZ01 & 19CZ17)  
Single-family residential(Woodbury 

Subdivision) 

East: 
Planned Unit Development-Conditional Zoning  

(PUD-CZ #18CZ02);  
Wake County Residential-40W; Conservation Buffer (CB) 

Single-family residential (future 
Friendship Station PUD); Protected 

Open Space (State of North Carolina) 

West: 
Wake County Residential-40W; 

Planned Unit Development-Conditional Zoning  
(PUD-CZ #18CZ34) 

Single-family residential; 
Single-family residential 

(future Olive Ridge Subdivision) 
 

EXISTING CONDITIONS: 

The site consists of five (5) parcels totaling +/- 141.732 acres.  The Heelan Property PUD is in the southwest region 
of Apex, south of Humie Olive Road, east of New Hill Olive Chapel Road, and west of Olive Farm Road. The 
Friendship Station PUD is under development east of the site and the Woodbury Subdivision is under 
development south of the site.   The lots are primarily vacant and wooded with a few cleared areas and several 
large streams throughout. The parcel comprising the southern half of the site is identified by Wake County as 
forest land, which means it is actively engaged in the commercial growing of trees under a management program. 
A portion of the southernmost property is located within a FEMA designated floodplain. This project is adjacent 
to the Little Beaver Creek conservation easement. 

NEIGHBORHOOD MEETING: 

The applicant conducted a neighborhood meeting on September 26, 2019. The meeting report is attached to the 
staff report.  

2045 LAND USE MAP: 

The 2045 Land Use Map designates the northwestern portion of the site as Low Density Residential and the 
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remaining area as Medium Density Residential. Density within the region designated as Low Density Residential 
on the 2045 Land Use Map shall not exceed 3 units per acre, with a maximum of 96 residential units in this area. 
As proposed, the overall gross density shall not exceed 3.7 units per acre. The proposed rezoning is consistent 
with the 2045 Land Use Map designations.  

PLANNED UNIT DEVELOPMENT PLAN: 

The applicant is proposing a Planned Unit Development with uses and development standards as follows: 

Proposed 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. 

• Accessory apartment 
• Single-family 
• Townhouse 
• Greenway 

• Recreation Facility, private 
• Park, active 
• Park, passive 
• Utility, minor 

Conditions: 
A. A maximum of 520 residential units shall be permitted upon the property, no more than 260 of which 

may be developed as townhomes. 
B. No covenant prohibiting the accessory apartment use shall encumber the property. 
C. Richardson Road Conservation Easement Mitigation: In concert with the Town’s request for release from 

the State of North Carolina, at the time of master subdivision approval, the developer shall dedicate or 
cause to be dedicated to the State of North Carolina a conservation easement area over and upon 
approximately 7.946 acres of land as shown on the attached Exhibit A and more particularly described 
therein.  

D. Energy Efficiency: 
a. All single-family detached dwellings constructed upon the property will be designed and 

constructed to include pre-configuration measures for future installation of roof-mounted solar 
panels.  

b. A minimum of two (2) model homes for single-family detached dwellings constructed upon the 
property shall include installation of solar panels and power system of at least 4 KW capacity.  

c. Solar PV systems shall be installed upon the primary amenity building constructed upon the 
property. The size of such PV systems shall have a capacity of not less than 0.75 KW/1,000 HSF 
of building floor area.  

d. Development of the property shall include the installation of a minimum of two (2) electric 
vehicle charging stations within the primary amenity area as designated on the Master 
Subdivision Plan.  

E. Affordable Housing: Prior to recording the plat containing the 200th lot upon the property, the developer 
shall record with the Wake County Register of Deeds an Option in favor of Habitat for Humanity of Wake 
County, Inc. (“Habitat Wake”) or other non-profit affordable housing provider, granting them an option 
to purchase a minimum of ten (10) finished townhome lots within the community, with the cost of such 
lots being the cost that the developer pays for such lots. 

F. Tree Canopy: To demonstrate the project’s commitment to preserving and re-establishing tree canopy in 
our region, the developer seeks to replant and restore existing tree canopy that is removed from those 
portions of the property that are anticipated to contain single family and townhome lots.  To that end, 
prior to recording the first subdivision plat for the property, the developer will provide a donation of 
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$19,200 to a local non-profit organization with a mission towards tree preservation and replacement.  In 
those portions of the site where trees are removed for single family or townhome lots, the developer 
anticipates it can offset such removal by preserving 33.7 acres of existing tree canopy in other places on 
the site, and replacing and replanting trees over 95.82 acres of the rest of the property.  As such, this 
$19,200 donation represents an assigned per-tree value in substitute canopy for the remainder of the 
property. 

Architectural Conditions: 

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 allowable with administrative approval at 
the staff level. Further details shall be provided at the time of Site Plan submittal. The following conditions shall 
apply: 

A. Vinyl siding is not permitted; however, vinyl windows, decorative elements, and trim are permitted. 
B. Residential areas will utilize brick, stone, and fiber cement plank siding. 
C. Windows that are not recessed shall be trimmed. Windows shall vary in size and/or type. 
D. At least four of the following decorative features shall be used on each building: decorative shake, board 

and batten siding, decorative porch rails and posts, shutters, decorative functional foundation and roof 
vents, recessed windows, decorative windows, decorative brick or stone, decorative gables, decorative 
cornices, or metal roofing. 

E. A varied color palette shall be utilized throughout the development to include a minimum of three-color 
families for siding and shall include varied trim, shutter, and accent colors complementing the siding color. 

F. The rear and side elevations of the units that can be seen from the right-of-way shall have trim around 
the windows. 

G. Garage doors shall have windows, decorative details or carriage-style adornments on them. 
H. The front façade of any front-loaded garage shall not protrude farther than one foot forward of (i) the 

front façade of the dwelling unit, or (ii) the front porch of the dwelling unit, whichever is closer to the 
right-of-way from which the dwelling unit is addressed. 

I. J-drives or courtyard driveways shall be exempt from condition G above but shall make up no more than 
30% of all single-family homes. There shall be no more than two (2) residences with a J-drive constructed 
in a row. Any lots eligible for a J-driveway home shall be identified on the Final Plat. 

J. Garages on the front façade of a single-family home that faces the street shall not exceed 40% of the total 
width of the house and garage together. 

K. Eaves shall project at least 12 inches from the wall of the structure. 
L. House entrances for units with front-facing single-car garages shall have a prominent covered porch/stoop 

area leading to the front door. 
M. Front porches shall be a minimum of 6 feet deep. 
N. The visible side of a home on a corner lot facing the public street shall contain at least 3 decorative 

elements such as, but not limited to, the following elements: 
1. Windows 
2. Bay window 
3. Recessed window 
4. Decorative window 
5. Trim around the windows 
6. Wrap around porch or side porch 
7. Two or more building materials 
8. Decorative brick/stone 
9. Decorative trim 

10. Decorative shake 
11. Decorative air vents on gable 
12. Decorative gable 
13. Decorative cornice 
14. Column 
15. Portico 
16. Balcony 
17. Dormer 
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O. Additionally, the following conditions shall apply to any Townhome building(s):  
1. The roof of each unit shall be horizontally and/or vertically distinct from any adjacent unit to avoid 

the appearance of a single mass. 

Proposed Design Controls: 
 

Overall Maximum Density: 3.7 units/acre 

Max in Low Density: 3 units/acre 

Max in Medium Density: 6 units/acre 

Maximum Residential Units: 520 

Max # in Low Density: 96 

Max # of Townhomes: 260 

Minimum Lot Width:  

Single-family: 40 ft 

Townhomes: 18 ft 

Maximum Building Height: 45 ft & 3 stories 

Maximum Built-Upon Area: 70% 

 

Building Setbacks: Single-Family: Townhomes: 

Front: 10 ft 10 ft 

Side: 5 ft 0 ft 

Rear: 20 ft 20 ft 

Corner: 5 ft 5 ft 

Building side to side: N/A 10 ft 

From Buffers/RCA:   

For buildings: 10 ft 10 ft 

For parking areas: 5 ft 5 ft 

 
Proposed RCA & Buffers: 

This application was submitted prior to the UDO change that required 30% of the site to be dedicated as RCA. As 
such, it complies with the UDO requirement in effect at the time of application to preserve or establish at least 
25% of the project as RCA.  Because the project is planned to be mass graded, the applicant is proposing an 
additional 5% RCA within the single-family detached areas as required per Section 7.2.5.B of the Town’s UDO. 

Buffers: UDO Requirement: Proposed: 

Humie Olive Road (Thoroughfare): 30-foot Type B 50-foot Type B 

North boundary: 20-foot Type B 20-foot Type B 

South boundary: 10-foot Type B 15-foot Type A 

East boundary   

Adjacent to Use Class 1: 20-foot Type B 20-foot Type B 

Adjacent to Other Use Classes: 15-foot Type A 15-foot Type A 

West boundary   

Adjacent to Use Class 1: 20-foot Type B 20-foot Type B 
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Adjacent to Other Use Classes: 15-foot Type A 15-foot Type A 

  
Public Facilities: 

The Heelan PUD will be served by Town of Apex water, sanitary sewer, and electrical systems. The utility design 
will be finalized at Master Subdivision Plan review. A conceptual Utility Plan is included in the PUD Plan for 
reference. There is a 35-foot Town of Apex Electric easement running north-south on the eastern portion of the 
property. Three (3) water connections have been identified on the Utility Plan Sheet: from the east on Olive Farm 
Road, from the west through the Olive Ridge subdivision, and from the south through the Woodbury subdivision. 
Sewer connections are provided to the south. The ultimate design for the utilities shall meet the current Town of 
Apex Master Water and Sewer Plans for approval. 

Apex Transportation Plan/Access and Circulation: 

Per the Apex Thoroughfare and Collector Street Plan map, Humie Olive Road is designated as an existing 2-lane 
thoroughfare and a future major collector is shown where Horton Ridge Boulevard connects from Woodbury. 
The developer will dedicate right-of-way along their property frontage on Humie Olive Road to meet the 
requirements shown in Advance Apex. The Apex Bicycle, Pedestrian and Equestrian Plan shows future sidepath 
along the north side of Horton Ridge Boulevard, a greenway connection to the Olive Ridge Subdivision, and a 
streetside greenway along Humie Olive Road. The project proposes a 50-foot buffer along Humie Olive Road, 
which will accommodate the streetside greenway. The PUD will provide sidewalks along both sides of all internal 
streets. 

Roadway improvements are subject to modification and final approval by the Town of Apex and NCDOT as part 
of the Master Subdivision Plan review and approval process. A Traffic Impact Analysis has been performed as part 
of this PUD rezoning consistent with the Town’s standards for the same. Based upon the Traffic Impact Analysis, 
the following traffic improvements are proposed for this development: 
 

1. Developer shall construct a westbound left turn lane on Humie Olive Road at the proposed Site Drive 
with minimum 75 feet of storage and appropriate deceleration length and taper. 

2. Developer shall restripe the existing westbound approach of Horton Ridge Boulevard at New Hill Olive 
Chapel Road to accommodate an exclusive right turn lane and a shared through-left lane at the 
intersection. 

3. An eastbound left turn lane shall be constructed on Humie Olive Road at Richardson Road with minimum 
of 200 feet of storage plus appropriate deceleration length and taper prior to the 200 platted lot. 

4. Developer shall construct an eastbound right turn lane on Humie Olive Road at the proposed Site Drive 
with minimum 75 feet of storage and appropriate deceleration length and taper. 

5. Consistent with the 2045 Advance Apex Thoroughfare and Collector Street Plan and State law, the 
Developer shall construct Horton Ridge Boulevard in accord with the Town’s design standards for a Major 
Collector. 

6. A westbound left turn lane with 50 feet of storage and appropriate deceleration length and taper shall 
be provided on Humie Olive Road at Olive Farm Road prior to platting access to Olive Farm Road. 

7. Developer shall improve Olive Farm Road based on a minimum 27’ back-to-back roadway section along 
the development frontage and avoid direct residential access. Where development is on one side of the 
road and the opposite side is unimproved, the opposite side shall be constructed based on a minimum 
22’ edge-to-edge typical section. 

8. Olive Farm Road shall be paved based on a minimum 22’ edge-to-edge typical section with minimum 30 
mph design speed from the development boundary to Humie Olive Road prior to platting access to Olive 
Farm Road. 
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9. Olive Farm Road shall meet Apex Minor Collector Street and NCDOT minimum requirements for 
secondary road pavement structure for all improved sections. 

10. A southbound left turn lane with 150 feet of full width storage and appropriate deceleration length and 
taper shall be constructed on New Hill Olive Chapel Road at Humie Olive Road prior to the 200th platted 
lot. 

11. The westbound left turn lane on Humie Olive Road at New Hill Olive Chapel Road shall be constructed to 
provide 200 feet of full width storage and appropriate deceleration length and taper prior to the 200th 
platted lot. 

12. Developer shall monitor the intersection of Richardson Road at Humie Olive Road for installation of a 
traffic signal and install when warranted. A warrant study shall be conducted following the 200th platted 
lot or as otherwise directed by Apex staff. If a traffic signal is not permitted by NCDOT prior to the 300th 
platted lot, the Developer shall construct a southbound left turn lane on Richardson Road at Humie Olive 
Road with 150 feet of storage and appropriate deceleration length and taper. Construction of the 
southbound left turn lane shall release the developer from the requirement to install a traffic signal. 

The Apex Thoroughfare and Collector Street Plan map includes a future four-lane thoroughfare, Richardson Road, 
east of the PUD. The planned corridor for Richardson Road crosses the Little Beaver Creek conservation 
easement. The area where the corridor passes through the conservation easement measures approximately 2.05 
acres. The Interagency Review Team (IRT) made up of state and federal environmental agencies must approve 
any release of land from the conservation easement prior to allowing the crossing of Richardson Road. In 2019, 
the IRT advised the mitigation land should be provided adjacent to and upstream or downstream of the 
conservation easement. The PUD is adjacent to the existing conservation easement. Detailed information about 
the conservation easement is available in Attachments #9a and #9b, and was presented to Town Council during 
a work session on January 7, 2020.  

The applicant is proposing a condition to dedicate 7.946 acres of land to the State of North Carolina in order to 
assist the Town on obtaining the release of land needed for Richardson Road. On August 17, 2020, Town staff 
met with the IRT and were advised that the proposed land has been evaluated and is acceptable to the IRT. The 
minutes of that meeting are provided as Attachment #9c. 

Parks, Recreation, and Cultural Resources Advisory Commission: 

Based on the Bike Apex and the Parks, Recreation, Greenways, and Open Space Master Plan maps, this project is 
required to both build a portion of one (1) greenway and one (1) streetside greenway and dedicate land for a 
future park.  

The Parks, Recreation, and Cultural Resources Advisory Commission reviewed the Heelan Assemblage Planned 
Unit Development at their January 29, 2020 meeting. The Advisory Commission unanimously recommended the 
following with the understanding that the final credits for greenway construction and acreage for dedication will 
be determined at the time of Master Subdivision Plan approval: 

1. The dedicated land will be contiguous and directly south of the Town of Apex property intended for the future 
Olive Farm Park (PIN #s  0720-19-6276; 0720-19-0665; 0720-19-7417), being a portion of Parcel ID # 0720-
18-1967 in Wake County. 

2. The dedicated land shall not be bisected by any road(s) providing access into the applicant’s property, nor by 
any public or private utilities corridors. 

3. In the event the applicant acquires agreed upon property located offsite, being Parcel ID #s 0720-19-7898 
and 0721-10-4045, as needed to meet dedication requirements, that property may be substituted for the 
property identified in section 1 above and may be dedicated in satisfaction of the requirements of the UDO 
and upon the confirmation of the dedication calculations identified in the UDO, at any time prior to 
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subdivision plan approval.  Subdivision plan approval shall not be granted until applicant confirms which of 
the above options is being offered in satisfaction of dedication requirements. 

The calculations for dedication are based on the proposed 520 units with no more than 260 single-family attached 
units.  That would result in a dedication of: 

260 single-family attached units  x .0223   = 5.8 acres 

260 single-family detached units  x .0333   = 8.7 acres 

The greenway construction is planned for an estimated .80 miles which should be calculated at $1.2M per mile 
or $960,000.  The cost of construction of .80 miles divided by the unit fee equals the number of units that the 
dedication requirement could be reduced. 

260 single-family detached units  x $3,446.98  = $896,214.80 (leaving $63,785.20) 

27.5 single-family attached units  x $2,321.54  = $63,842.35 (leaving 232.5 units for land 
  dedication) 

232.5 single-family attached units  x .0223   = 5.2 acres of dedication 

PLANNING STAFF RECOMMENDATION: 

Planning staff recommends approval of Rezoning #19CZ21 Heelan PUD as proposed.  

PLANNING BOARD RECOMMENDATION: 

Planning Board heard this petition at their September 14, 2020 Public Hearing. At the September 16, 2020 
meeting, Planning Board recommended approval with a vote of 6-0. One member abstained due to technical 
difficulties. The Tree Canopy condition was added after the Planning Board meeting.  

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 Low Density Residential and Medium Density Residential. 
Density within the region designated as Low Density on the 2045 Land Use Map shall not exceed 3 units 
per acre, with a maximum of 96 residential units in this area. The overall gross density shall not exceed 3.7 
units per acre. The proposed rezoning is consistent with the 2045 Land Use Map designations.  

The proposed rezoning is reasonable and in the public interest because it will permit a variety of energy 
efficient housing types and offer an affordable housing option. The proposed development is consistent 
with the approved residential developments to the east, south, and west. It will also provide mitigation 
land needed to release the future Richardson Road corridor from the conservation easement. The IRT 
expressed appreciation for the proposed mitigation as it provides ecological value. 

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 
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adopted land development regulations for routine developments.  

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 2045 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.  

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 
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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 two percent (2%) provided that: 

(i)  The PD Plan for PUD-CZ includes a non-residential component; or  

(ii)  The PD Plan for PUD-CZ has an overall density of 6 residential units per acre or more.  

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. 

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 



STAFF REPORT 
Rezoning #19CZ21 Heelan PUD  

October 6, 2020 Town Council Meeting 
 

 

Page 10 of 11  Prepared by: Shelly Mayo, Planner II 

 

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 2045 Land Use.  

k)  Complies with the UDO. The PD Plan for PUD-CZ demonstrates compliance with all other relevant 
portions of the UDO.  

Legislative Considerations  

The Town Council shall find the Planned Unit Development–Conditional Zoning (PUD-CZ) designation 
demonstrates compliance with the following standards. 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 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 
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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. 



 

PUBLIC WORKS & TRANSPORTATION - TRAFFIC 

 

TOWN OF APEX  
The Peak of Good Living 

PO Box 250 Apex, NC 27502  |  (919) 249-3400  |  www.apexnc.org 

 

 

November 20, 2019 
 
 
Joshua Reinke, P.E. 
Ramey Kemp & Associates, Inc. 
5808 Faringdon Place, Suite 100 
Raleigh, NC 27609 
 
Subject: Staff summary and comments for the Heelan Property TIA, 09/30/2019 
 
Mr. Reinke: 
 
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 development at the following four intersections:   
 

 Humie Olive Road and Site Drive 

 Humie Olive Road and Olive Farm Road 

 New Hill Olive Chapel Road and Olive Ridge Drive (via connection through the future 
Olive Ridge development) 

 New Hill Olive Chapel Road and Horton Ridge Boulevard (via connection through the 
Woodbury development) 

 
The following four intersections were also studied in the TIA: 
   

 Humie Olive Road and New Hill-Olive Chapel Road 

 Humie Olive Road and Richardson Road 

 Humie Olive Road and Evans Road 

 New Hill Olive Chapel Road / New Hill Holleman Road and Old US 1  
. 
 
Trip Generation 
 
The Heelan Property development is proposed to consist of 250 single family homes and 268 
townhomes. The development is anticipated to generate approximately 73 new trips entering 
and 231 new trips exiting the site during the weekday A.M. peak hour and 243 new trips 
entering and 144 new trips exiting the site during the weekday P.M. peak hour. The 
development is expected to add a total of 4,410 weekday trips to the adjacent roadway network. 
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Background traffic 
 
Background traffic consists of 2% annual background traffic growth compounded to build out 
year 2026, and the following approved developments: 
 

 Jordan Manors (60% of built-out development traffic) 

 Jordan Pointe (35% of built-out development traffic) 

 Woodbury (75% of built-out development traffic) 

 Friendship Station 

 Jordan Vistas (formally New Hill Assembly) 

 Olive Ridge 
 

Trip Distribution and Assignment 
 
Trip distribution to and from the development are as follows: 
 

 30% to/from the east via Humie Olive Road 

 30% to/from the north via Richardson Road  

 30% to/from the north via New Hill Olive Chapel Road 

 10% to/from the south via New Hill Olive Chapel 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 2019 - Existing year 2019 traffic. 

 No Build 2026 – Projected year (2026) with background growth, approved development 

traffic from others, and committed transportation improvements by others where 

applicable. 

 Build 2026 – Projected year (2026) with background traffic, background improvements, 

and site build-out including recommended improvements where applicable.  
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Humie Olive Road and Site Drive (Unsignalized) 

Table 1. A.M. / P.M. Unsignalized Peak Hour Levels of Service 

Humie Olive Road and Site Drive 

 Build  2026 

Overall NA 

Eastbound (Humie Olive Road) NA 

Westbound (Humie Olive Road) A / A1 

Northbound (Site Drive) B / B2 

1. Level of service for left turn movement on free-flowing approach 

2. Level of service for stop-controlled minor street approach. 

TIA recommendations: 

 The TIA recommends a stop-controlled single lane northbound approach with a single 

lane of ingress.  The TIA also recommends constructing a westbound left turn lane with 

minimum 75 feet of storage and appropriate deceleration length and taper on Humie 

Olive Road. 

Apex staff recommendations: 

 Apex staff concurs with the recommendations.  Short delays are expected on the minor 

street approach with LOS B in both peak hours and 95th percentile queues are not 

anticipated to be more than a vehicle in length. The 75 feet of storage should be 

provided in addition to 50 feet of full width deceleration length per NCDOT guidance. 
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Humie Olive Road and Olive Farm Road (unsignalized) 

Table 2. A.M. / P.M. Unsignalized Peak Hour Levels of Service 

Humie Olive Road and Olive Farm Road 

 
Existing 

2019 
No Build 

2026 
Build  2026 

Overall NA NA NA 

Eastbound (Humie Olive Road) NA NA NA 

Westbound (Humie Olive Road) A / A1 A / A1 A / A1 

Northbound (Olive Farm Road) A / A2 B / B2 B / B2 

1. Level of service for left turn movement on free-flowing approach 

2. Level of service for stop-controlled minor street approach. 

TIA recommendations: 

 The TIA recommends no improvements at this intersection, assuming that a westbound 

left turn lane with 50 feet of storage and appropriate deceleration length and taper is 

already constructed by the Friendship Station development. 

Apex staff recommendations: 

 Assuming the committed improvements are in place by others, Apex staff concurs with 

the TIA recommendations.  However, if the westbound left turn lane is not provided by 

Friendship Station prior to access being open to the Heelan Property, then staff 

recommends construction of the left turn lane by Heelan Property.  In addition, staff 

recommends that the existing Olive Farm Road be widened and paved based on a 

minimum 27’ back-to-back roadway section along the development frontage and 22’ 

edge-to-edge asphalt with shoulder section offsite from the development boundary to 

Humie Olive Road, including a pavement structure to meet Apex minor collector street 

standards and NCDOT secondary road requirements, subject to review and approval.  

Additionally, residential driveways should be avoided along Olive Farm Road.  Minimum 

design speed is recommended to be 30 mph.  Staff recommends a speed limit reduction 

from statutory 55 mph to 30 mph based on the function and alignment of this roadway. 
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New Hill Olive Chapel Road and Jordan Manors Drive/Olive Ridge Drive (unsignalized) 
 

Table 3. A.M. / P.M. Unsignalized Peak Hour Levels of Service 
New Hill Olive Chapel Road and Jordan Manors Drive/Olive Ridge Drive 

 No Build  2026 Build 2026 

Overall NA NA 

Eastbound (Jordan Manors Drive) D / E2 D / E2 

Westbound (Olive Ridge Drive) F / F2 F / F2 

Northbound (New Hill Olive Chapel Road) A / A1 A / A1 

Southbound (New Hill Olive Chapel Road) A / B1 A / B1 

1. Level of service for major street left turn movements 
2. Level of service for minor street stop controlled approaches 

TIA recommendations: 

 The TIA does not recommend any improvements at this intersection.  The existing 

intersection has three approach legs, and the Olive Ridge development is committed to 

building the fourth westbound approach leg with stop control and a single lane of ingress 

and egress. Additionally a left turn lane is committed in the southbound direction and a 

left turn lane has already been constructed in the northbound direction on New Hill Olive 

Chapel Road by the adjacent developments. The TIA analyzed this intersection for 

signal warrants, but based on the residential nature of the development, the intersection 

is not anticipated to meet the required warrants for a traffic signal to be permitted by 

NCDOT.  

Apex staff recommendations: 

 Apex staff concurs with the recommendation. The alignment of Olive Ridge Drive across 
from Jordan Manors Drive will create a 4-leg intersection with stop control on the minor 
street approaches.  The southbound left turn lane will help mitigate delays associated 
with turning movements on New Hill Olive Chapel Road.  With the addition of traffic from 
the development, the westbound approach is projected to operate at LOS F in the A.M. 
and P.M. peak hours. Average vehicle delays are projected to be over 2 minutes per 
vehicle in the P.M. peak hour. Operational failure is mainly due to a limited number of 
gaps in the traffic stream on New Hill Olive Chapel Road for left turn and through 
maneuvers from the minor street approach. Synchro analysis indicated that providing an 
additional right turn storage lane on the westbound approach will only marginally 
improve overall vehicle delays since the majority of the traffic is projected to turn left at 
that intersection.  
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New Hill Olive Chapel Road and Horton Ridge Boulevard (unsignalized) 

Table 4. A.M. / P.M. Unsignalized Peak Hour Levels of Service 

New Hill Olive Chapel Road and Horton Ridge Boulevard 

 
Existing 

2019 
No Build 

2026 
Build  2026 

Overall NA NA NA 

Eastbound (Horton Ridge 
Boulevard) 

C / C2 E / F2 F / F2 

Westbound (Horton Ridge 
Boulevard) 

C / C2 F / F2 F / F2 

Northbound (New Hill Olive 
Chapel Road) 

A / A1 A / A1 A / A1 

Southbound (New Hill Olive 
Chapel Road) 

A / A1 A / B1 A / B1 

1. Level of service for left turn movement on free-flowing approach 

2. Level of service for stop-controlled minor street approach. 

TIA recommendations: 

 The TIA recommends to restripe the existing westbound approach of the intersection to 

accommodate a right turn and a shared through-left turn at the intersection.  The TIA 

also analyzed this intersection for signal warrants, but based on the residential nature of 

the development in the area, the intersection is not anticipated to meet the required 

warrants for a traffic signal to be permitted by the NCDOT.  

 

Apex staff recommendations: 

 Apex staff concurs with the recommendation.  The striping of the westbound approach 
recommended in the TIA is a committed requirement of the Woodbury development.  
With the addition of traffic from the development, the westbound approach is projected to 
operate at LOS F in the A.M. and P.M. peak hours. Average vehicle delays are projected 
to be over 2 minutes per vehicle in the P.M. peak hour and 95th percentile queues are 
projected to be over 5 vehicles in length during both peak hours on the westbound 
approach. Operational failure is mainly due to a limited number of gaps in the traffic 
stream on New Hill Olive Chapel Road for left turning and through maneuvers from the 
minor street approaches.  The existing intersection geometry already provides left turn 
movements from New Hill Olive Chapel Road, as well as a right turn and a through-left 
movement from Horton Ridge Boulevard.  Additional improvements to mitigate delays on 
the minor street approaches would require installation of a traffic signal, which is not 
warranted based on traffic volume projections per the TIA.    

 

  



7 

Humie Olive Road and New Hill Olive Chapel Road (unsignalized) 

Table 5. A.M. / P.M. Unsignalized Peak Hour Levels of Service 

Humie Olive Road and New Hill Olive Chapel Road 

 
Existing 

2019 
No Build 

2026 
Build  2026 

Overall NA NA NA 

Westbound (Humie Olive Road) C / C2 D / F2 D / F2 

Northbound (New Hill Olive 
Chapel Road) 

NA NA NA 

Southbound (New Hill Olive 
Chapel Road) 

A / A1 A / B1 A / B1 

1. Level of service for left turn movement on free-flowing approach 

2. Level of service for stop-controlled minor street approach. 

TIA recommendations: 

 The TIA does not recommend any improvements at this intersection.  The Woodbury 

development has already constructed a westbound left turn lane with 100 feet of 

storage, and the Friendship Station development is committed to extending the 

westbound left turn lane to provide 250 feet of full width storage and appropriate 

deceleration length and taper. In addition the Friendship Station development is also 

committed to constructing a southbound left turn lane on New Hill Olive Chapel Road 

with 150 feet of full width storage and appropriate deceleration length and taper.  

Although the westbound approach is projected to fail in the P.M. peak hour during the 

Build condition, the 95th percentile westbound left turn queues were analyzed to be 8 

vehicles (200 feet) which would not surpass the storage capacity of the left turn lane.   

Apex staff recommendations: 

 Apex staff recommends Heelan Property construct the southbound left turn lane with 

150 feet of full width storage, as well as extend the westbound left turn lane to provide 

200 feet of full width storage and appropriate deceleration length and taper per NCDOT 

guidance, if these improvements are not provided by others. A traffic signal should also 

be installed if warranted, provided it is not already in the process of being designed and 

installed by others. 

 

The development will add more than 10% traffic to both the southbound approach and 

the westbound left turn movement in the P.M. peak hour.  The westbound left turn 

movement currently provides 100 feet of storage.  Projected queue lengths are 

anticipated to be 200 feet in the Build condition, requiring additional capacity if not built 

by other developments in the area, per the UDO. The westbound approach of this 

intersection is also anticipated to experience average delays of over 2 minutes per 

vehicle in the P.M. peak hour during Build conditions. 
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Humie Olive Road and Richardson Road (unsignalized) 

Table 6. A.M. / P.M. Unsignalized Peak Hour Levels of Service 
Humie Olive Road and Richardson Road 

 
Existing 

2019 
No Build 

2026 
Build  
2026 

Overall NA NA NA 

Eastbound (Humie Olive Road) A / A1 A / A1 A / A1 

Westbound (Humie Olive Road) A / A1 A / A1 A / A1 

Northbound (Richardson Road) B / A2 C / C2 D / D2 

Southbound (Richardson Road) B / A2 F / F2 F / F2 

1. Level of service for left turn movement on free-flowing approaches. 

2. Level of service for stop-controlled approaches. 

TIA recommendations: 

 The TIA recommends constructing an eastbound left turn lane with minimum of 200 feet 

of storage plus appropriate deceleration length and taper per NCDOT guidance.  

Apex staff recommendations: 

 In addition to the eastbound left turn lane improvement recommended in the TIA, Apex 

staff recommends monitoring the intersection for signalization and installing a signal if 

warranted and approved by NCDOT, provided it is not already in the process of being 

designed and installed by others.  If the signal is not warranted, Apex staff recommends 

constructing a southbound left turn lane with 150 feet of storage and appropriate 

deceleration length and taper per NCDOT guidance, to mitigate queues on the 

southbound approach. 

 

This intersection is projected to experience LOS F in the southbound direction during the 

Build condition, with average vehicle delays of over 5 minutes per vehicle and 95th 

percentile queues of over 700 feet during both peak hours.  The development is also 

anticipated to add more than 10% of traffic to the intersection, and more than 10% of 

traffic to the southbound approach during both peak hours. Per the UDO a traffic signal if 

warranted would improve operations in both peak hours to LOS C or better.  However if 

the signal is not warranted and approved by NCDOT, then per the UDO it’s 

recommended that the development mitigate delays and queuing on the southbound 

approach as much as possible, in this case by providing a southbound left turn lane.   
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Old US 1 and New Hill Olive Chapel Road/New Hill Holleman Road  

Table 7. A.M. / P.M. Peak Hour Levels of Service 

Old US 1 and New Hill Olive Chapel Road/New Hill Holleman Road 

 
Existing 

20191 

Signalized 

No Build 
2026 

Build  2026 

Overall D / D C / E D / E 

Eastbound ( Old US 1) B / D D / F E / F 

Westbound (Old US 1) C / C D / C D / C 

Northbound (New Hill Holleman 
Road) 

C / E B / D B / D 

Southbound (New Hill Olive 
Chapel Road) 

E / D D / D D / D 

1. Level of service for all-way stop controlled intersection and approaches 

TIA recommendations: 

 The TIA does not recommend any improvements at this intersection.   Although traffic 

analysis showed this intersection to perform over capacity in the future Build condition 

with and without a traffic signal, development traffic is anticipated to be between 2-3 

percent of the overall traffic volume.  

Apex staff recommendations: 

 Apex staff concurs with the recommendation for no turn lane additions as part of the 

development in accordance with the UDO based on the relatively low amount of 

additional traffic.  Jordan Pointe has provided a fee-in-lieu for the construction of a traffic 

signal at this intersection, and the Town of Apex plans to proceed with the installation of 

the signal once warranted by traffic volumes and approved by NCDOT.  In the future 

Build condition, this signalized intersection will experience operational failure in the P.M. 

peak hour with the eastbound approach experiencing the heaviest vehicular delays of 

over 2 minutes per vehicle, and 95th percentile queues of over 500 feet. Both the 

southbound and northbound approaches will be operating at LOS D in the P.M. peak 

hour with 95th percentile queues of over 590 feet.  This intersection will require turn lanes 

to meet future traffic demand.  The Gracewood development zoning conditions require 

construction of turn lanes at this intersection, but that has not yet moved forward with a 

subdivision plan following rezoning. If the Gracewood development moves forward in the 

foreseeable future, a revised TIA will likely be required to evaluate this intersection for a 

new build out year.  Overall vehicular traffic growth has increased by 35% at the 

intersection during the peak hours in the past two (2) years.  If not improved by others in 

the near future, the Town may want to consider a public project along with or shortly 

following installation of the traffic signal to construct left turn lanes on all four approaches 

to mitigate background growth.  There are potential right of way impacts including 
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impacts to historic property at this location as well as a railroad crossing to the south that 

would need to the considered in the design. 

 

Humie Olive Road and Evans Road (signalized) 

Table 8. A.M. / P.M. Signalized Peak Hour Levels of Service 
Humie Olive Road and Richardson Road 

 
Existing 

2019 
No Build 

2026 
Build  
2026 

Overall B / B B / B B / B 

Eastbound (Humie Olive Road) A / A B / A B / B 

Westbound (Humie Olive Road) A / A B / A B / A 

Northbound (School Drive) E / E E / E E / E 

Southbound (Evans Road) C / D C / D C / D 

 

TIA recommendations: 

 The TIA recommends no improvements at this intersection.  Overall level of service is 

projected to be LOS B during both peak hours in the future Build condition.   

Apex staff recommendations: 

 Apex staff concur with the recommendation. This signalized intersection will have 
enough capacity to meet future traffic demand.  Delays of over 60 seconds are projected 
on the northbound approach of the school driveway.  However traffic coming in and out 
of the school is limited during the A.M. and P.M. peak hours, and longer approach 
delays are attributed to signal timing priority on Humie Olive Road.  
 

  

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 
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Section 2: Vicinity Map 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
The Heelan Property PUD is in the southwest region of Apex, east of New Hill Olive Chapel 
Road, south of Humie Olive Road, west of Olive Farm Road, and north of Old US-1.  The 
Friendship Station PUD is being developed just east of the property.  The Woodbury 
Community is being developed south of the property and Jordan Manors is further west of 
the property.   
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Section 3: Project Data 

A. Name of Project: 
Heelan Property PUD 

 
B. Property Owners: 

Henry Steven Kastelberg 
Carol B Heelan Irrevocable Trust  
Lisa & Jerif Cicin 
Deborah N & Edward A Peart 
 

C. Prepared By: 
Jason Barron, Partner 
Morningstar Law Group 
421 Fayetteville St | Ste 530 
Raleigh, NC 27601 

 
D. Current Zoning Designation: 

Residential-40 Watershed (R-40W)  

 
E. Proposed Zoning Designation: 

Planned Unit Development – Conditional Zoning (PUD-CZ) 

 
F. Current 2045 Land Use Map Designation: 

Low Density Residential (≤3 units/acre) 
Medium Density Residential (3-7 units/acre) 

 
G. Proposed 2045 Land Use Map Designation: 

 Medium Density Residential 
 Low Density Residential 
 

H. Proposed Use 
Up to 520 dwelling units and associated open space, recreational amenities and 
infrastructure. 

 
I. Size of Project 

 

Wake County Tax Identification Number Acreage 

0710-98-6889 
0720-07-5965 
0720-09-2779 
0720-09-3139 
0720-18-1967 

142.42 
acres 
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Section 4: Purpose Statement 

The Heelan Property PUD development will be a single-family residential community with 
both detached and townhomes.  The maximum building height shall be forty-five feet (45’) 
measured to the top of any pitched roof.  A 20-ft Type B Buffer will be established along 
the majority of the project’s boundary, except for a 50-foot Type B Thoroughfare Buffer 
along Humie Olive Road, and a 15-ft Type A Landscape Buffer along the southern 
boundary and portions of the east and west boundaries.   Additionally, all the buildings 
shall be prewired for solar. 

This concept is consistent with the Town’s stated PUD goal to provide site specific, high 
quality neighborhoods that preserve natural features and exhibit compatibility with, and 
connectivity to, surrounding land uses.  More specifically, this plan will: 

 Allow uses that are compatible with Section 4.2.2, Use Table of the UDO 

 Provide for the preservation of existing open space areas. 
 Provide appropriate buffering and screening from the proposed use to the existing 

residential areas. 

 Demonstrate dimensional standards that are consistent with the UDO, and where 
variations occur, said variations will be included herein and subject to Council 
approval. 

 Provide a high-quality community that is linked by a network of connected 
streets and pedestrian sidewalks that promotes connectivity, walkability 
and healthy lifestyles. 

 Exhibit character and quality that is compatible with surrounding communities, 
which is expected to enhance the value of surrounding land uses. 

 Provide significant open space and walkable trails to promote pedestrian 
activity, while appropriately buffering adjacent residential areas. 

 Extend Horton Ridge Boulevard from its current terminus through and to the 
eastern edge of the property. 

 Construct and install a Town greenway addition through the property from the 
adjacent Olive Ridge PUD. 

 In an effort to facilitate the Town’s ability to extend Richardson Road in the 
future, dedication to the State of North Carolina of a conservation easement 
area of not less than 7.9 acres in order to facilitate release of other conservation 
easement area from the State of North Carolina.  

 Provide energy efficient amenities, including prewiring of all single-family 
detached dwellings for solar installation, installation of electric vehicle charging 
stations at the amenity, and active solar installations for several single family 
model homes along with the primary amenity building for the property. 

 In partnership with Habitat for Humanity or other non-profit affordable housing 
provider, provide for up to ten (10) affordable townhome dwellings on the 
property. 

All site-specific standards and conditions of this PUD Plan shall be consistent with all 
Conditional Zoning (CZ) District standards set forth in the UDO Section 2.3.3, Conditional 
Zoning Districts and UDO Section 2.3.4.F.1, Planned Unit Development (PUD-CZ) District. 
The proposed PUD will provide a development density that is consistent with principles 
found throughout the recently updated Advance Apex 2045. 
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Section 5: Permitted Uses:  

The development will only include residential and supporting uses. Specifically, the 
permitted uses include: 

 Accessory apartment 

 Single-family 

 Townhouse 

 Greenway 

 Recreation Facility, private 

 Park, active 
 Park, passive 

 Utility, minor 

Additionally, the following conditions shall also apply: 

A. A maximum of 520 residential units shall be permitted upon the property, no more than 
260 of which may be developed as townhomes. 

B. No covenant prohibiting the accessory apartment use shall encumber the property. 

C. Richardson Road Conservation Easement Mitigation: 

a. In concert with the Town’s request for release from the State of North Carolina, 
at the time of master subdivision approval the developer shall dedicate or cause 
to be dedicated to the State of North Carolina a conservation easement area 
over and upon approximately 7.946 acres of land as show on the attached 
Exhibit A and more particularly described therein. 

D. Energy Efficiency: 

a. All single-family detached dwellings constructed upon the property will be 
designed and constructed to include pre-configuration measures for future 
installation of roof-mounted solar panels.  

b. A minimum of two (2) model homes for single family detached dwellings 
constructed upon the property shall include installation of solar panels and 
power system of at least 4 KV capacity.  

c. Solar PV systems shall be installed upon the primary amenity building 
constructed upon the property. The size of such PV systems shall have a 
capacity of not less than .75 KW/1,000 HSF of building floor area. 

d. Development of the property shall include the installation of a minimum of two 
(2) electric vehicle charging stations within the primary amenity area as 
designated on the master subdivision plan. 

E. Affordable Housing: 

a. Prior to recording the plat containing the 200th lot upon the property, the 
developer shall record with the Wake County Register of Deeds an Option in 
favor of Habitat for Humanity of Wake County, Inc. (“Habitat Wake”) or other 
non-profit affordable housing provider granting them an option to purchase a 
minimum of ten (10) finished townhome lots within the community, with the cost 
of such lots being the cost that the developer pays for such lots. 
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F. Tree Canopy: 

a. To demonstrate the project’s commitment to preserving and re-establishing tree 
canopy in our region, the developer seeks to replant and restore existing tree 
canopy that is removed from those portions of the property that are anticipated 
to contain single family and townhome lots.  To that end, prior to recording the 
first subdivision plat for the property, the developer will provide a donation of 
$19,200 to a local non-profit organization with a mission towards tree 
preservation and replacement.  In those portions of the site where trees are 
removed for single family or townhome lots, the developer anticipates it can 
offset such removal by preserving 33.7 acres of existing tree canopy in other 
places on the site, and replacing and replanting trees over 95.82 acres of the 
rest of the property.  As such, this $19,200 donation represents an assigned 
per-tree value in substitute canopy for the remainder of the property. 

Section 6: Proposed Design Controls 

A. Maximum Non-Residential Design Controls  
This PUD does not provide for any non-residential land uses (see Section 5, Permitted 
Uses). 

B. Residential Densities and Design Controls 
Density - The overall gross density shall not exceed 3.7 units per acre.  Density within 
the region designated as Low Density on the 2045 Land Use Map shall not exceed 3 
units per acre, with a maximum of 96 residential units in this area.  A density of up to 
6 units per acre is allowed within areas designated as Medium Density on the 2045 
Land Use Map.     

Design Controls – At a minimum all residential uses shall comply with the following 
dimensional standards: 

Maximum Density:    3.7 Units/Acre 

(including RCA and rights-of-way) 

Maximum Number of Units:    520 
Within Low Density Residential:   96 

Maximum Built-Upon Area:  70% 
Minimum Lot Size: n/a 
Minimum Lot Width: 

Townhome Lots:     18’ 
Single-Family Lots:     40’   

Maximum Building Height: 45’ and 3 stories 

Minimum Setbacks Single-Family Townhome 

Front 10’ 10’ 

Rear 20’ 20’ 

Side 5’ 0’ 

Corner 5’ 5’ 

Building to Building NA 10’ 

From Buffer/RCA 10’ for Buildings 
5’ for Parking Areas 

10’ for Buildings 
5’ for Parking Areas 
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Note: Porches, patios, decks and other accessory structures may encroach into 
building setbacks as allowed by the Town of Apex UDO. 

C.  Buffers 
Perimeter Buffers 

North boundary:    20-foot Type B  
South boundary:    15-foot Type A 
West boundary:     

Adjacent to Use Class 1:   20-foot Type B 
Adjacent to Other Use Classes:  15-ft Type A 

East boundary:     
Adjacent to Use Class 1:   20-foot Type B 
Adjacent to Other Use Classes:  15-ft Type A 

Note: Where perimeter buffers coincide with stream buffers or 100-year floodplain, 
existing vegetation will be used to meet the buffer width and opacity. 

 
Thoroughfare Buffers 

As depicted on the PD Plan, a 50-ft Type B Buffer shall be established along 
Humie Olive Road.  Acreage within this buffer may be used to accommodate 
easements for other purposes including, but not limited to, greenways, public 
utilities, sidewalk, and the like. 

Section 7: Proposed Architectural Controls 

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 allowable with administrative approval at the staff level. 
Further details shall be provided at the time of Site Plan submittal.  The following conditions 
shall apply: 

A. Vinyl siding is not permitted; however, vinyl windows, decorative elements, and trim 
are permitted. 

B. Residential areas will utilize brick, stone, and fiber cement plank siding. 
C. Windows that are not recessed shall be trimmed. Windows shall vary in size and/or 

type. 
D. At least four of the following decorative features shall be used on each building: 

decorative shake, board and batten siding, decorative porch rails and posts, shutters, 
decorative functional foundation and roof vents, recessed windows, decorative 
windows, decorative brick or stone, decorative gables, decorative cornices, or metal 
roofing. 

E. A varied color palette shall be utilized throughout the development to include a 
minimum of three-color families for siding and shall include varied trim, shutter, and 
accent colors complementing the siding color. 

F. Garage doors shall have windows, decorative details or carriage-style adornments on 
them. 

G. The front façade of any front-loaded garage shall not protrude farther than one foot 
forward of (i) the front façade of the dwelling unit, or (ii) the front porch of the dwelling 
unit, whichever is closer to the right-of-way from which the dwelling unit is addressed.  
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H. J-drives or courtyard driveways shall be exempt from condition G above but shall make 
up no more than 30% of all single-family homes. There shall be no more than two (2) 
residences with a J-drive constructed in a row. Any lots eligible for a J-driveway home 
shall be identified on the Final Plat. 

I. Garages on the front façade of a single-family home that faces the street shall not 
exceed 40% of the total width of the house and garage together. 

J. Eaves shall project at least 12 inches from the wall of the structure. 
K. House entrances for units with front-facing single-car garages shall have a prominent 

covered porch/stoop area leading to the front door. 
L. The rear and side elevations of the units that can be seen from the right-of-way shall 

have trim around the windows. 
M. Front porches shall be a minimum of 6 feet deep. 
N. The visible side of a home on a corner lot facing the public street shall contain at least 

3 decorative elements such as, but not limited to, the following elements: 
1. Windows 
2. Bay window 
3. Recessed window 
4. Decorative window 
5. Trim around the windows 
6. Wrap around porch or side 

porch 
7. Two or more building materials 
8. Decorative brick/stone 

9. Decorative trim 
10. Decorative shake 
11. Decorative air vents on gable 
12. Decorative gable 
13. Decorative cornice 
14. Column 
15. Portico 
16. Balcony 
17. Dormer 

O. Additionally, the following conditions shall apply to any Townhome building(s): 
1. The roof of each unit shall be horizontally and/or vertically distinct from any 

adjacent unit to avoid the appearance of a single mass. 

Section 8: Parking and Loading 

Parking for the development shall be per Town of Apex UDO.  The requirements under 
Section 8.3 of the Town’s UDO will be met. 

Section 9: Signage 

All signage for this PUD shall comply with Section 8.7, Signs, of the Town of Apex UDO. 

Section 10: Natural Resource and Environmental Data 

A. River Basins and Watershed Protection Overlay Districts 
The project is located within the primary watershed within the Beaver Creek Basin.  
Portions of the subject property along the southern boundary lie within Zone AE flood 
hazard areas according to the FEMA Floodplain Maps #s 3720072000J and 
3720071000K. Based on review of the FEMA Floodplain Map #s 3720072000J and 
3720071000K the majority of the subject property is located in the Zone X (non-
shaded) area that is determined to be outside the 0.2% annual chance and future 
conditions 1% annual chance floodplain.   

B. Resource Conservation Areas (RCA) – Required and Provided 
This PUD will be subject to, and meet the requirements of Section 8.1.2 of the UDO, 
Resource Conservation Area and Section 2.3.4, Planned Development Districts.  

The Site is located on the west of the 540 corridor and therefore is required to 
preserve a minimum of 25% Resource Conservation Area (RCA).  Because the 
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project is planned to be mass graded, an additional 5% RCA is required per Section 
7.2.5(B) of the Town’s UDO.  Designated RCA areas will be consistent with the items 
listed in Section 8.1.2(B) of the Town’s UDO. Preserved streams, wetlands, and 
associated riparian buffers provide the primary RCA’s throughout the site. Additional 
RCA area provided may include stormwater management areas, perimeter buffers, 
and greenway trails within the walkable community. 

C. Any Historic Structures Present 
As confirmed by the North Carolina State Historic Preservation Office and Capital 
Area Preservation, Inc. there are no historic structures present within the project 
boundary.  

Section 11: Stormwater Management 

This PUD shall meet all stormwater management requirements for quality and quantity 

treatment in accordance with Sections 2.3.4.F.1.h & 6.1.7 of the UDO, such that post 

development peak runoff shall not exceed pre-development peak runoff conditions for the 
1 year, 10 year, and 25 year 24-hour storm events. 

Section 12: Parks and Recreation 

The Parks, Recreation, and Cultural Resources Advisory Commission reviewed the 
Heelan Assemblage Planned Unit Development at the January 29, 2020 Meeting.  The 
Advisory Commission unanimously recommended the following with the understanding 
that the final credits for greenway construction and acreage for dedication will be 
determined at the time of Master Subdivision approval: 

1. The dedicated land will be contiguous and directly south of the Town of Apex property 
intended for the future Olive Farm Park (PIN #s 0720-19-6276; 0720-19-0665; 0720-
19-7417), being a portion of Parcel ID # 0720-18-1967 in Wake County. 

2. The dedicated land shall not be bisected by any road(s) providing access into the 
applicant’s property, nor by any public or private utilities corridors. 

3. In the event the applicant acquires agreed upon property located offsite, being Parcel 
ID #s 0720-19-7898 and 0721-10-4045, as needed to meet dedication requirements, 
that property may be substituted for the property identified in Section 1 above and 
may be dedicated in satisfaction of the requirements of the UDO and upon the 
confirmation of the dedication calculations identified in the UDO, at any time prior to 
subdivision plan approval.  Subdivision plan approval shall not be granted until 
applicant confirms which of the above options is being offered in satisfaction of 
dedication requirements. 

Calculations for acreage dedication normally are based upon the total number of 
proposed units within a development.  While the Heelan PUD contemplates a total of 520 
units, no more than 260 of which would be Single Family Attached, the acreage 
dedication must be adjusted on account of credit the developer will receive for installation 
of a planned greenway. 

The greenway construction for the Heelan PUD is planned for an estimated 0.80 miles 
which should be calculated at $1.2M per mile or $960,000.  If the developer were not 
dedicating land for open space, the Recreation fee for the Heelan PUD would be: 

(260 Single Family Attached units X $2,321.54 per unit) + (260 Single Family 
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Detached units X $3,446.98 per unit) = $1,499,815.20 

Subtracting the greenway construction cost from the calculated Recreation fee shows a 
remaining value of $539,815.20 = $1,499,815.20 - $960,000.00. 

Dividing this remaining value by the per unit Recreation fee determines the number of 
units which should serve as the basis for the required acreage dedication: 

$539,815.20 / $2,321.54 per Single Family Attached unit ≈ 232.5 Single Family 
Attached units 

Therefore, the required acreage dedication can be calculated using the Town’s per unit 
acreage schedule: 

232.5 Single Family Attached units X 0.0223 acres per unit ≈ 5.2 acres 

Section 13: Public Facilities 

The proposed PUD shall meet all Public Facilities requirements as set forth in UDO 
Section 2.3.4(F)(1)(f) and be designed according to sound engineering standards and 
shall comply with Town of Apex Sewer and Water Master Plan and the Town of Apex 
Standards and Specifications. Specifically, road and utility infrastructure shall be as 
follows: 

A. General Roadway Infrastructure 
Developer shall provide minimum frontage widening based on ½ of a 2-lane 
thoroughfare in the rural context with public right-of-way dedication based on a 110-
foot right-of-way along Humie Olive Road. The road network will promote connectivity 
wherever possible to adjacent neighborhoods and undeveloped property. Further, cul-
de-sacs will be avoided except where environmental features make through streets 
unfeasible.  Sidewalks will be provided on both sides of streets internal to the site and 
along street frontage. 

Please refer to the concept plan of the PUD plan for proposed access points, stub 
streets and planned vehicular connectivity. All access and circulation are conceptual 
and will be finalized at the time of Development Plan review and approval. 

B. Transportation Improvements 
Roadway improvements are subject to modification and final approval by the Town of 
Apex and NCDOT as part of the site plan and construction plan approval process.  A 
traffic study has been performed as part of this PUD rezoning consistent with the 
Town’s standards for the same.  Based upon the traffic study, the following traffic 
improvements are proposed for this development: 

 Developer shall construct a westbound left turn lane on Humie Olive Road at the 
proposed Site Drive with minimum 75 feet of storage and appropriate deceleration 
length and taper. 

 Developer shall restripe the existing westbound approach of Horton Ridge 
Boulevard at New Hill Olive Chapel Road to accommodate an exclusive right turn 
lane and a shared through-left lane at the intersection. 

 An eastbound left turn lane shall be constructed on Humie Olive Road at 
Richardson Road with minimum of 200 feet of storage plus appropriate 
deceleration length and taper prior to the 200 platted lot. 

 Developer shall construct an eastbound right turn lane on Humie Olive Road at 
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the proposed Site Drive with minimum 75 feet of storage and appropriate 
deceleration length and taper. 

 Consistent with the 2045 Advance Apex Thoroughfare and Collector Street Plan 
and State law, the Developer shall construct Horton Ridge Boulevard in accord 
with the Town’s design standards for a Major Collector.  

C. Water and Sanitary Sewer 
All lots within the project will be served by the Town of Apex for water and sanitary 
sewer.  The utility design will be finalized at the time of Development Plan review and 
approval based upon available facilities adjacent to the site at that time. A conceptual 
utility plan is included in the PUD plan for reference.  The ultimate design for the 
utilities must meet the current Town of Apex master water and sewer plans for 
approval. 

D. Other Utilities 
Electricity will be provided by Apex Electric. Phone, cable and gas will be provided by 
the developer and shall meet the Town of Apex standards as outlined in the UDO. 

Section 14: Phasing Plan 

This development is expected to be phased.  The number and timing of the phases will 
depend on market conditions and other factors.  Construction is anticipated to begin in 
2022.  Project phasing will be planned to ensure the points of access are provided in 
accordance with the UDO. 

Section 15: Consistency with the 2045 Land Use Map 

The proposed land use is consistent with the 2045 Land Use Map. 

Section 16: Compliance with the UDO 

The development standards adopted for this PUD follow those set forth in the current 
version of the Town’s Unified Development Ordinance (UDO). Any deviations from UDO 
requirements have been specifically defined elsewhere within this document and/or 
below: 

Section 17: Compliance with Comprehensive Transportation Plan and Bicycle Plan 

Development plans for new development made pursuant to this amendment to the Official 
Zoning District Map shall comply with the adopted Comprehensive Transportation Plan in 
effect at the time the development plan is submitted as provided for in the Unified 
Development Ordinance.  Further, development of the Property shall be consistent with 
the Town’s adopted Bicycle Plan.  Pursuant to Bike Apex, new development on the 
property shall provide a 20’ easement generally along Humie Olive Road within which a 
10’ wide asphalt meandering trail shall be installed. 



WETLAND MITIGATION PARCEL 

 

Beginning at an existing Iron pipe on the eastern property line of the 

Heelan Property, said Iron pipe being South 46°59'52" West 30,771.52’ 

from NCGS survey monument "STALEY" having N.C. Grid Coordinates 

(NAD83/2011) of N=727,821.36, E=2,043,644.97,thence from said Beginning 

point along said eastern property line South 06°15'03" West 29.76' to a 

point on the northern line of the Town of Apex 40' Public Utility 

Easement recorded in Deed Book 17419, Page 2651, Wake County Registry, 

thence leaving said eastern property line with said northern easement 

line North 64°16'42" West 280.47' to a point, thence South 63°35'54" West 

174.31' to a point, thence leaving said easement North 18°40'10" East 

251.15' to a point, thence North 53°39'09" West 53.01' to a point, thence 

North 19°45'46" West 43.36' to a point, thence North 03°05'56" West 

187.40' to a point, thence North 08°03'50" East 210.66' to a point, 

thence North 36°31'13" East 24.99' to a point, thence North 65°42'05" 

East 77.21' to a point, thence North 43°26'33" East 86.71' to a point, 

thence North 38°14'05" East 92.04' to a point, thence North 57°58'37" 

East 87.98' to a point, thence North 74°34'56" East 93.13' to a point, 

thence South 60°16'07" East 28.36' to a point, thence North 67°21'25" 

East 49.85' to a point on the eastern property line of the Heelan 

Property, thence along said eastern property line South 03°55'05" West 

585.31' to an existing Iron pipe, thence continuing with said eastern 

property line and crossing Little Beaver Creek South 03°53'40" West 

401.10' to the point and place of Beginning containing 7.946 Acres more 

or less. 
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Single Family Elevations, Illustrative
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TRAFFIC IMPACT ANALYSIS 

HEELAN PROPERTY 

APEX, NORTH CAROLINA 

 

EXECUTIVE SUMMARY 

 

1.  Development Overview  

A Traffic Impact Analysis (TIA) was conducted for the proposed Heelan Property development in 

accordance with the Apex (Town) Unified Development Ordinance (UDO) and North Carolina 

Department of Transportation (NCDOT) capacity analysis guidelines. The proposed development 

is to be located in the southeast quadrant at the intersection of Humie Olive Road and New Hill 

Olive Chapel Road in Apex, North Carolina. The proposed development is expected to be a 

residential development and estimated to be built out in 2026. Site access will also be provided via 

one (1) full movement connection to Olive Farm Road to the east of the proposed site, one (1) 

connection to the Olive Ridge development to the west of the site, and via interconnectivity 

through Horton Ridge Boulevard. It should be noted that there is additionally a stubbed access at 

the northwestern quadrant of the site that may have future connectivity to New Hill Olive Chapel 

Road based on potential future development. 

 

The study analyzes traffic conditions during the weekday AM and PM peak hours for the 

following scenarios: 

 Existing (2019) Traffic Conditions 

 Background (2026) Traffic Conditions – without traffic signal at New Hill 

Holleman Road / New Hill Olive Chapel Road and Old US 1 

 Background (2026) Traffic Conditions – with traffic signal at New Hill Holleman 

Road / New Hill Olive Chapel Road and Old US 1 

 Combined (2026) Traffic Conditions – without traffic signal at New Hill Holleman 

Road / New Hill Olive Chapel Road and Old US 1 

 Combined (2026) Traffic Conditions – with traffic signal at New Hill Holleman 

Road / New Hill Olive Chapel Road and Old US 1 
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 Combined (2026) Traffic Conditions with Improvements – without traffic signal at 

New Hill Holleman Road / New Hill Olive Chapel Road and Old US 1 

 Combined (2026) Traffic Conditions with Improvements – with traffic signal at 

New Hill Holleman Road / New Hill Olive Chapel Road and Old US 1 

 

2.  Existing Traffic Conditions 

The study area for the TIA was determined through coordination with the Town and NCDOT and 

consists of the following existing intersections:  

 Evans Road and Humie Olive Road 

 Humie Olive Road and Richardson Road 

 Olive Farm Road (Site Access) and Humie Olive Road 

 Humie Olive Road and New Hill Olive Chapel Road 

 New Hill Holleman Road / New Hill Olive Chapel Road and Old US 1 

 Horton Ridge Boulevard (Site Access) and New Hill Chapel Road 

 New Hill Olive Chapel Road and Jordan Manors Drive / Olive Ridge Drive (Site 

Access) 

 Humie Olive Road and Site Drive 

 
Existing peak hour traffic volumes were determined based on traffic counts conducted at the study 

intersections listed below, in September of 2019 by RKA during typical weekday AM (7:00 AM – 

9:00 AM) and PM (4:00 PM – 6:00 PM) peak periods, while schools were in session: 

 Evans Road and Humie Olive Road 

 Olive Farm Road and Humie Olive Road  

 New Hill Holleman Road / New Hill Olive Chapel Road and Old US 1 

 

Traffic counts were collected at the following intersections in November of 2018 by RKA during 

typical weekday AM (7:00 AM – 9:00 AM) and PM (4:00 PM – 6:00 PM) peak periods, while 

schools were in session, and grown one year to 2019 utilizing a 2% growth rate: 

 Horton Ridge Boulevard and New Hill Chapel Road  

 Humie Olive Road and Richardson Road 

 Humie Olive Road and New Hill Olive Chapel Road 
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Volumes were balanced to account for any variance between intersections due to the different data 

collection dates. The intersection of New Hill Olive Chapel Road and Jordan Manors Drive / 

Olive Ridge Drive will be analyzed in all future conditions (background and combined 

conditions). Counts were not conducted at this study intersection because the Jordan Manors and 

Olive Ridge developments are currently under construction and trips from their respective TIA 

reports will be applied to the network, including this study intersection, in future conditions. 

 

3.  Site Trip Generation 

The proposed development is assumed to consist of a maximum of 250 single-family homes and 

268 townhomes. Average weekday daily, AM peak hour, and PM peak hour trips for the proposed 

development were estimated using methodology contained within the ITE Trip Generation 

Manual, 10th Edition.  Table E-1 provides a summary of the trip generation potential for the site.  

 
Table E-1: Site Trip Generation  

 
It is estimated that the proposed development will generate approximately 4,410 total site trips on 

the roadway network during a typical 24-hour weekday period. Of the daily traffic volume, it is 

anticipated that 304 trips (73 entering and 231 exiting) will occur during the weekday AM peak 

hour and 387 (243 entering and 144 exiting) will occur during the weekday PM peak hour.  

 
4.  Future Traffic Conditions 

Through coordination with the Town and NCDOT, it was determined that an annual growth rate 

of 2% would be used to generate projected (2026) weekday AM and PM peak hour traffic 

LAND USE 
(ITE Code) 

INTENSITY 
DAILY 
TRIPS 
(VPD) 

WEEKDAY AM 
PEAK HOUR 

(VPH) 

WEEKDAY PM 
PEAK HOUR 

(VPH) 

Enter Exit Enter Exit 

Single Family Detached Housing 
(210) 

250 dwellings 2,420 45 137 154 91 

Low-Rise Multi-Family Housing 
(220) 

268 dwellings 1,990 28 94 89 53 

Total Trips 4,410 73 231 243 144 



Traffic Impact Analysis                                  Heelan Property – Apex, North Carolina 

  
 

E-4

volumes. The following adjacent developments were identified to be considered under future 

conditions: 

 Jordan Manors 

 Jordan Pointe  

 Woodbury  

 Friendship Station PUD 

 New Hill Assembly 

 Olive Ridge 

 

Based on the driveway locations of the adjacent developments, future traffic volumes may not 

balance between study intersections. 

 

5.  Capacity Analysis Summary 

The analysis considered weekday AM and PM peak hour traffic for existing (2019), background 

(2026), and combined (2026) conditions. Refer to Section 7 of the report for the capacity analysis 

summary performed at each study intersection. 

 

6.  Recommendations 

Based on the findings of this study, specific geometric and traffic control improvements have been 

identified at study intersections. The improvements are summarized below and are illustrated in 

Figure E-1.  

 

Committed Improvements by Woodbury 

New Hill Olive Chapel Road and Humie Olive Road 

 Construct an exclusive westbound left-turn lane with a minimum of 100 feet of storage 

and appropriate deceleration and taper length. 
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Committed Improvements by Friendship Station 

Humie Olive Road and Olive Farm Road 

 Construct an exclusive westbound left-turn lane with a minimum of 50 feet of storage 

and appropriate deceleration and taper length. 

 

New Hill Olive Chapel Road and Humie Olive Road: 

 Extend the westbound left-turn lane to a minimum of 250 feet of storage and 

appropriate deceleration and taper length. 

 Construct an exclusive southbound left-turn lane with a minimum of 150 feet of 

storage and appropriate deceleration and taper length. 

 

Richardson Road and Humie Olive Road: 

 Monitor for signalization. 

 If warranted and required by NCDOT, install a traffic signal. 

 

Committed Improvements by Jordan Pointe 

New Hill Holleman Road / New Hill Olive Chapel Road and Old US 1 

 Monitor for signalization. 

 If warranted and required by NCDOT, install a traffic signal. 

 

Committed Improvements by Olive Ridge 

New Hill Olive Chapel Road and Jordan Manors Drive / Olive Ridge Drive  

 Construct the westbound approach (Olive Ridge Drive) with one (1) ingress lane 

and one (1) egress lane.  

 Provide stop control for the westbound approach (Olive Ridge Drive). 

 Provide an exclusive southbound left-turn lane with a minimum of 50 feet of 

storage and appropriate taper and deceleration length. 
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Recommended Improvements by Developer 

Humie Olive Road and Richardson Road 

 Construct an exclusive eastbound left-turn lane with a minimum of 200 feet of 

storage and appropriate deceleration and taper length. 

  

Horton Ridge Boulevard (Site Access) and New Hill Chapel Road  

 Restripe the existing westbound approach to include an exclusive westbound right-

turn lane and shared through/left-turn lane. It should be noted that pavement 

currently exists to accommodate this laneage.  

 

Humie Olive Road and Site Drive 

 Construct the northbound approach (Site Drive) with one (1) ingress and one (1) 

egress lane. 

 Provide stop control for the northbound approach (Site Drive). 

 Construct an exclusive westbound left-turn lane with a minimum of 75 feet of 

storage and appropriate deceleration and taper length.  
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TRAFFIC IMPACT ANALYSIS 

HEELAN PROPERTY 

APEX, NORTH CAROLINA 

 

1. INTRODUCTION 

The contents of this report present the findings of the Traffic Impact Analysis (TIA) conducted 

for the proposed Heelan Property development to be located in the southeast quadrant at the 

intersection of Humie Olive Road and New Hill Olive Chapel Road in Apex, North Carolina. 

The purpose of this study is to determine the potential impacts to the surrounding 

transportation system created by traffic generated by the proposed development, as well as 

recommend improvements to mitigate the impacts.  

 

The proposed development, anticipated to be completed in 2026, is assumed to consist of the 

following uses: 

 250 single-family detached homes 

 268 townhomes 

 

The study analyzes traffic conditions during the weekday AM and PM peak hours for the 

following scenarios: 

 Existing (2019) Traffic Conditions 

 Background (2026) Traffic Conditions – without traffic signal at New Hill 

Holleman Road / New Hill Olive Chapel Road and Old US 1 

 Background (2026) Traffic Conditions – with traffic signal at New Hill Holleman 

Road / New Hill Olive Chapel Road and Old US 1 

 Combined (2026) Traffic Conditions – without traffic signal at New Hill Holleman 

Road / New Hill Olive Chapel Road and Old US 1 

 Combined (2026) Traffic Conditions – with traffic signal at New Hill Holleman 

Road / New Hill Olive Chapel Road and Old US 1 

 Combined (2026) Traffic Conditions with Improvements – without traffic signal at 

New Hill Holleman Road / New Hill Olive Chapel Road and Old US 1 
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 Combined (2026) Traffic Conditions with Improvements – with traffic signal at 

New Hill Holleman Road / New Hill Olive Chapel Road and Old US 1 

 

1.1. Site Location and Study Area 

The development is proposed to be located in the southeast quadrant at the intersection of 

Humie Olive Road and New Hill Olive Chapel Road in Apex, North Carolina. Refer to Figure 

1 for the site location map. 

 

The study area for the TIA was determined through coordination with the North Carolina 

Department of Transportation (NCDOT) and the Town of Apex (Town) and consists of the 

following intersections: 

 Evans Road and Humie Olive Road 

 Humie Olive Road and Richardson Road 

 Olive Farm Road (Site Access) and Humie Olive Road 

 Humie Olive Road and New Hill Olive Chapel Road 

 New Hill Holleman Road / New Hill Olive Chapel Road and Old US 1 

 Horton Ridge Boulevard (Site Access) and New Hill Chapel Road 

 New Hill Olive Chapel Road and Jordan Manors Drive / Olive Ridge Drive (Site 

Access) 

 Humie Olive Road and Site Drive 

 

1.2. Proposed Land Use and Site Access 

The proposed development, anticipated to be completed in 2026, is assumed to consist of the 

following uses: 

 250 single-family detached homes 

 268 townhomes 

 

Site access will be provided via one (1) full movement site driveway along Humie Olive Road. 

Site access will also be provided via one (1) full movement connection to Olive Farm Road to 

the east of the proposed site, one (1) connection to the Olive Ridge development to the west of 

the site, and via interconnectivity through Horton Ridge Boulevard. It should be noted that, 
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additionally, there is a stubbed access at the northwestern quadrant of the site that may have 

future connectivity to New Hill Olive Chapel Road based on potential future development. 

Refer to Figure 2 for a copy of the preliminary site plan. 

 

1.3. Adjacent Land Uses 

The proposed development is located in an area consisting primarily of undeveloped land and 

residential development. Based on coordination with the Town and NCDOT, six (6) adjacent 

developments were identified to be included in the study. Refer to Section 3 of the report for 

more information. 

 

1.4. Existing Roadways 

Existing lane configurations (number of traffic lanes on each intersection approach), lane 

widths, storage capacities, and other intersection and roadway information was collected by 

Ramey Kemp & Associates, Inc. (RKA). Table 1 on the following page provides a summary 

of the field data collected. Refer to Figure 3 for an illustration of the existing lane 

configurations within the study area. 
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Table 1: Existing Roadway Inventory 

Road Name 
Route 

Number 

Typical 
Cross 

Section 
Speed Limit 

Maintained 
By 

AADT 
(vpd) 

Old US 1 SR 1011 
2-lane 

undivided 
35 mph NCDOT 3,0001 

Humie Olive 
Road 

SR 1142 
2-lane 

undivided 
45 mph NCDOT 7802 

Evans Road SR 1147 
2-lane 

undivided 
35 mph NCDOT 3,1003 

Richardson Road SR 1145 
2-lane 

undivided 
45 mph 

(assumed) 
NCDOT 7002 

Olive Farm Road SR 1178 
2-lane 

undivided 
25 mph 

(assumed) 
NCDOT 503 

New Hill Olive 
Chapel Road / 

New Hill 
Holleman Road 

SR 1141 
2-lane 

undivided 
45 mph NCDOT 3,7001 

Horton Ridge 
Boulevard 

N/A 
2-lane 

undivided 
35 mph 

(assumed) 
Town 5503 

1. NCDOT 2017 AADT Information 
2. NCDOT 2015 AADT Information 
3. ADT based on the traffic counts from 2019 and assuming the weekday PM peak hour volume is 10% of the 

average daily traffic.  
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2. EXISTING (2019) PEAK HOUR CONDITIONS 

2.1. Existing (2019) Peak Hour Traffic 

Existing peak hour traffic volumes were determined based on traffic counts conducted at the 

study intersections listed below, in September of 2019 by RKA during typical weekday AM 

(7:00 AM – 9:00 AM) and PM (4:00 PM – 6:00 PM) peak periods, while schools were in 

session: 

 Evans Road and Humie Olive Road 

 Olive Farm Road and Humie Olive Road  

 New Hill Holleman Road / New Hill Olive Chapel Road and Old US 1 

 

Traffic counts were collected at the following intersections in November of 2018 by RKA 

during typical weekday AM (7:00 AM – 9:00 AM) and PM (4:00 PM – 6:00 PM) peak 

periods, while schools were in session, and grown one year to 2019 utilizing a 2% growth rate: 

 Horton Ridge Boulevard and New Hill Chapel Road  

 Humie Olive Road and Richardson Road 

 Humie Olive Road and New Hill Olive Chapel Road 

 

Volumes were balanced to account for any variance between intersections due to the different 

data collection dates. The intersection of New Hill Olive Chapel Road and Jordan Manors 

Drive / Olive Ridge Drive will be analyzed in all future conditions (background and combined 

conditions). Counts were not conducted at this study intersection because the Jordan Manors 

and Olive Ridge developments are currently under construction and trips from their respective 

TIA reports will be applied to the network, including this study intersection, in future 

conditions. Refer to Figure 4 for existing (2019) weekday AM and PM peak hour traffic 

volumes. A copy of the count data is located in Appendix B of this report.  

 

2.2. Analysis of Existing (2019) Peak Hour Traffic 

The existing (2019) weekday AM and PM peak hour traffic volumes were analyzed to 

determine the current levels of service at the study intersections under existing roadway 

conditions. Signal information was obtained from NCDOT and is included in Appendix C. The 

results of the analysis are presented in Section 7 of this report. 
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3. BACKGROUND (2026) PEAK HOUR CONDITIONS 

In order to account for growth of traffic and subsequent traffic conditions at a future year, 

background traffic projections are needed. Background traffic is the component of traffic due 

to the growth of the community and surrounding area that is anticipated to occur regardless of 

whether or not the proposed development is constructed. Background traffic is comprised of 

existing traffic growth within the study area and additional traffic created as a result of 

adjacent approved developments. 

 

3.1. Ambient Traffic Growth 

Through coordination with the Town and NCDOT, it was determined that an annual growth 

rate of 2% would be used to generate projected (2026) weekday AM and PM peak hour traffic 

volumes. Refer to Figure 5 for projected (2026) peak hour traffic. 

 

3.2. Adjacent Development Traffic 

Through coordination with the NCDOT and Town, the following developments were 

identified to be included in future conditions: 

 Jordan Manors 

 Jordan Pointe  

 Woodbury  

 Friendship Station PUD 

 New Hill Assembly 

 Olive Ridge 

 

Table 2 on the following page provides a summary of the adjacent developments. Additional 

adjacent development information can be found in Appendix D. 
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Table 2: Adjacent Development Information 

Development 
Name 

Percent 
Built-Out 

Location 
Build-

Out Year 
Land Use / 
Intensity 

TIA 
Performed

Jordan Manors 40%  

West of New Hill 
Olive Chapel Road, 

adjacent to Olive 
Ridge

Prior to 
Heelan 

Property  

240 single-
family homes 

May of 
2015 by 

KHA 

Jordan Pointe 65% 
Along Old US 1, east 

of Horton Road 

Prior to 
Heelan 

Property  

240 single-
family homes 

October 
2013 by 

KHA 

Woodbury 25% 

Along Horton Ridge 
Boulevard, east of 

New Hill Holleman 
Road

Prior to 
Heelan 

Property  

311 single-
family homes 

and 89 
townhomes 

May of 
2016 by 

VHB 

Friendship 
Station PUD 

--* 

Along Honeycutt 
Road between Cass 

Holt Road and Piney 
Grove-Wilbon Road 

2021 

316 single-
family homes, 
185 apartment 

units, 337 
townhomes, and 
44,000 sq. ft. of 

retail space 

March of 
2017 by 

RKA 

New Hill 
Assembly 

--* 
West of New Hill 

Olive Chapel Road, 
north of Old US 1 

2022 
152 single-

family 
homes 

April of 
2018 by 

RKA 

Olive Ridge --* 
East of New Hill 

Chapel Road, across 
from Jordan Manors 

2022 
150 single-

family 
homes 

December 
of 2018 by 

RKA 

*None of the development has been constructed/occupied. 

 

It is assumed that a portion of the Jordan Manors, Jordan Pointe, and Woodbury developments 

are built-out and are expected to have been captured in counts; therefore, only the remaining 

percentage in trip generation potential for this site was applied to the proposed Heelan 

Property study network based on coordination with the Town and NCDOT.  

 

The intersection of New Hill Chapel Road and Jordan Manors Drive currently exists as a 

three-leg intersection with Jordan Manors Drive tying into New Hill Olive Chapel Road 

approximately a third of a mile north of the intersection of New Hill Olive Chapel Road and 
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Horton Ridge Boulevard; however, the intersection was not analyzed in existing (2019) 

conditions because Jordan Manors is only partially built and few homes are occupied. Based 

on the build-out of Jordan Manors, minimal turning vehicles are expected to currently occur at 

the study intersection. 100% of the trips associated with the Jordan Manors and Olive Ridge 

developments from their respective TIA reports were applied to the study intersection in future 

conditions. This methodology was approved as part of the MOU. 

 

The Jordan Pointe development is committed to a traffic signal at the intersection of New Hill 

Holleman Road / New Hill Olive Chapel Road and Old US 1. The study for the Heelan 

Property development includes analyzing this intersection both with and without a traffic 

signal at this study intersection under future analysis scenarios to determine the impacts of the 

proposed development on the intersection and to determine if the proposed development 

contributes to the need for a traffic signal.  

 

Overall, the adjacent developments are expected to account for much of the background 

growth within the vicinity of the site and a 2% annually compounded growth rate in addition 

to the adjacent development trips is expected to provide a conservative estimation of traffic 

volumes in background (2026) conditions.  

 

Based on the driveway locations of the adjacent developments, future traffic volumes may not 

balance between study intersections. Adjacent development trips are shown in Figure 6. 

Adjacent development information can be found in Appendix D. 

 

3.3. Future Roadway Improvements 

The Jordan Pointe development is committed to a traffic signal at the intersection of New Hill 

Holleman Road / New Hill Olive Chapel Road and Old US 1. The study for the Heelan 

Property development includes analysis of this intersection with and without a traffic signal 

under future analysis scenarios to determine the impacts of the proposed development on the 

intersection and to determine if the proposed development contributes to the need for a traffic 

signal. 
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The Woodbury development is committed to the following improvement at the intersection of 

New Hill Olive Chapel Road and Humie Olive Road: 

 A westbound left-turn lane with a minimum of 100 feet of storage. 

 

The Friendship Station development is committed to the following improvement at the 

intersection of Humie Olive Road and Olive Farm Road: 

 A westbound left-turn lane with a minimum of 50 feet of storage. 

 

The Friendship Station development is committed to the following improvements at the 

intersection of New Hill Olive Chapel Road and Humie Olive Road: 

 Extend the westbound left-turn lane to a minimum of 250 feet of storage. 

 A southbound left-turn lane with a minimum of 150 feet of storage. 

 

The Friendship Station development is committed to the following improvement at the 

intersection of Richardson Road and Humie Olive Road: 

 Monitor for signalization. 

 If warranted and required by NCDOT, install a traffic signal. 

 

The above roadway improvements were included in future traffic conditions. Refer to 

Appendix D for more information.  

 

3.4. Background (2026) Peak Hour Traffic Volumes 

The background (2026) traffic volumes were determined by projecting the existing (2019) 

peak hour traffic to the year 2026 and adding the adjacent development trips. Refer to Figure 7 

for an illustration of the background (2026) peak hour traffic volumes at the study 

intersections. 

 

3.5. Analysis of Background (2026) Peak Hour Traffic Conditions 

The background (2026) AM and PM peak hour traffic volumes at the study intersections were 

analyzed with future geometric roadway conditions and traffic control. The analysis results are 

presented in Section 7 of this report. 
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4. SITE TRIP GENERATION AND DISTRIBUTION 

4.1. Trip Generation 

The proposed development is assumed to consist of approximately 250 single-family homes 

and 268 townhomes. Average weekday daily, AM peak hour, and PM peak hour trips for the 

proposed development were estimated using methodology contained within the ITE Trip 

Generation Manual, 10th Edition. Table 3 provides a summary of the trip generation potential 

for the site.  

 

Table 3: Trip Generation Summary 

Land Use 
(ITE Code) 

Intensity 
Daily 

Traffic 
(vpd) 

AM Peak Hour 
Trips (vph) 

PM Peak Hour 
Trips (vph) 

Enter Exit Enter Exit 
Single Family Detached Housing 

(210) 
250 

dwellings 
2,420 45 137 154 91 

Low-Rise Multi-Family Housing 
(220) 

268 
dwellings 

1,990 28 94 89 53 

Total Trips 4,410 73 231 243 144 

 

It is estimated that the proposed development will generate approximately 4,410 total site trips 

on the roadway network during a typical 24-hour weekday period. Of the daily traffic volume, 

it is anticipated that 304 trips (73 entering and 231 exiting) will occur during the weekday AM 

peak hour and 387 (243 entering and 144 exiting) will occur during the weekday PM peak 

hour.  

 

4.2. Site Trip Distribution and Assignment 

Trip distribution percentages used in assigning site traffic for this development were estimated 

based on a combination of existing traffic patterns, population centers adjacent to the study 

area, and engineering judgment. Overall trip distributions were approved as part of the 

Memorandum of Understanding (MOU). It is estimated that trips will be distributed as 

follows: 

 30% to/from the north via New Hill Olive Chapel Road 

 10% to/from the south via New Hill Holleman Road 

 30% to/from the east via Humie Olive Road 
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 30% to/from the north via Richardson Road 

 

The site trip distribution is shown in Figure 8. Refer to Figure 9 for the site trip assignment. 

Refer to Appendix A for the approved MOU. 
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5. COMBINED (2026) TRAFFIC CONDITIONS 

5.1. Combined (2026) Peak Hour Traffic Volumes 

To estimate traffic conditions with the site fully built-out, the total site trips were added to the 

background (2026) traffic volumes to determine the combined (2026) traffic volumes. Refer to 

Figure 10 for an illustration of the combined (2026) peak hour traffic volumes with the 

proposed site fully developed.  

 

5.2. Analysis of Combined (2026) Peak Hour Traffic 

Study intersections were analyzed with the combined (2026) traffic volumes using the same 

methodology previously discussed for existing and background traffic conditions. Intersections 

were analyzed with improvements necessary to accommodate future traffic volumes. The 

results of the capacity analysis for each intersection are presented in Section 7 of this report. 
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6. TRAFFIC ANALYSIS PROCEDURE 

Study intersections were analyzed using the methodology outlined in the Highway Capacity 

Manual, 6th Edition (HCM) published by the Transportation Research Board. Capacity and 

level of service are the design criteria for this traffic study. A computer software package, 

Synchro (Version 10.3), was used to complete the analyses for most of the study area 

intersections. Please note that the unsignalized capacity analysis does not provide an overall 

level of service for an intersection; only delay for an approach with a conflicting movement.  

 

The HCM defines capacity as “the maximum hourly rate at which persons or vehicles can 

reasonably be expected to traverse a point or uniform section of a lane or roadway during a 

given time period under prevailing roadway, traffic, and control conditions.” Level of service 

(LOS) is a term used to represent different driving conditions and is defined as a “qualitative 

measure describing operational conditions within a traffic stream, and their perception by 

motorists and/or passengers.” Level of service varies from Level “A” representing free flow, to 

Level “F” where breakdown conditions are evident. Refer to Table 4 for HCM levels of 

service and related average control delay per vehicle for both signalized and unsignalized 

intersections. Control delay as defined by the HCM includes “initial deceleration delay, queue 

move-up time, stopped delay, and final acceleration delay”. An average control delay of 50 

seconds at a signalized intersection results in LOS “D” operation at the intersection. 

 

Table 4: Highway Capacity Manual – Levels-of-Service and Delay 

UNSIGNALIZED INTERSECTION SIGNALIZED INTERSECTION 

LEVEL OF 
SERVICE 

AVERAGE CONTROL 
DELAY PER VEHICLE 

(SECONDS) 

LEVEL OF 
SERVICE 

AVERAGE CONTROL 
DELAY PER VEHICLE 

(SECONDS) 
A 
B 
C 
D 
E 
F 

0-10 
10-15 
15-25 
25-35 
35-50 
>50 

A 
B 
C 
D 
E 
F

0-10 
10-20 
20-35 
35-55 
55-80 
>80 

 

6.1. Adjustments to Analysis Guidelines 

Capacity analysis at all study intersections was completed according to the NCDOT 

Congestions Management Guidelines. 

 



Traffic Impact Analysis Heelan Property – Apex, North Carolina 

 24

7. CAPACITY ANALYSIS 

7.1. Evans Road and Humie Olive Road 

The existing signalized intersection of Evans Road and Humie Olive Road was analyzed under 

existing (2019), background (2026), and combined (2026) traffic conditions with existing lane 

configurations and traffic control. Refer to Table 5 for a summary of the analysis results. Refer 

to Appendix E for the Synchro capacity analysis reports. 

 

Table 5: Analysis Summary of Evans Road and Humie Olive Road 

ANALYSIS 
SCENARIO 

A 
P 
P 
R 
O 
A 
C 
H 

LANE 
CONFIGURATIONS 

WEEKDAY AM 
PEAK HOUR 

LEVEL OF SERVICE 

WEEKDAY PM 
PEAK HOUR 

LEVEL OF SERVICE 

Approach 
Overall 

(seconds) 
Approach 

Overall 
(seconds) 

Existing (2019) 
Conditions 

EB 
WB 
NB 
SB 

1 LT, 1 TH, 1 RT 
1 LT, 1 TH-RT 

1 LT, 1 TH, 1 RT 
1 LT, 1 TH, 1 RT

A 
A 
E 
C

B 
(19) 

A 
A 
E 
D 

B 
(19) 

Background (2026) 
Conditions 

EB 
WB 
NB 
SB 

1 LT, 1 TH, 1 RT 
1 LT, 1 TH-RT 

1 LT, 1 TH, 1 RT 
1 LT, 1 TH, 1 RT

B 
B 
E 
C

B 
(20) 

A 
A 
E 
D 

B 
(18) 

Combined (2026) 
Conditions 

EB 
WB 
NB 
SB 

1 LT, 1 TH, 1 RT 
1 LT, 1 TH-RT 

1 LT, 1 TH, 1 RT 
1 LT, 1 TH, 1 RT

B 
B 
E 
C

B 
(20) 

B 
A 
E 
D 

B 
(18) 

 

Capacity analysis of existing (2019), background (2026), and combined (2026) traffic 

conditions indicates the intersection of Evans Road and Humie Olive Road is expected to 

operate at an overall LOS B during the weekday AM and PM peak hours.  

 

It should be noted that overall delay is expected to decrease between existing (2019) and 

background (2026) conditions during the weekday PM peak hour by one (1) second. This is 

expected due to the increase in the westbound right-turn volume, which operates free to the 

traffic signal and, therefore, experiences no delay. 
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7.2. Humie Olive Road and Richardson Road 

The existing unsignalized intersection of Humie Olive Road and Richardson Road was 

analyzed under existing (2019), background (2026), and combined (2026) traffic conditions 

with existing lane configurations and traffic control. It should be noted that the Friendship 

Station development is committed to monitor the study intersection for signalization and 

install a traffic signal once warranted. Refer to Table 6 for a summary of the analysis results. 

Refer to Appendix F for the Synchro capacity analysis reports. 

 

Table 6: Analysis Summary of Humie Olive Road and Richardson Road 

ANALYSIS 
SCENARIO 

A 
P 
P 
R 
O 
A 
C 
H 

LANE 
CONFIGURATIONS 

WEEKDAY AM 
PEAK HOUR 

LEVEL OF SERVICE 

WEEKDAY PM 
PEAK HOUR 

LEVEL OF SERVICE 

Approach 
Overall 

(seconds) 
Approach 

Overall 
(seconds) 

Existing (2019) 
Conditions 

EB 
WB 
NB 
SB 

1 LT-TH-RT  
1 LT-TH-RT 
1 LT-TH-RT  
1 LT-TH-RT

A1

A1 

B2 

B2 

N/A 

A1 

A1 

A2 

A2 

N/A 

Background (2026) 
Conditions 

EB 
WB 
NB 
SB 

1 LT-TH-RT  
1 LT-TH-RT 
1 LT-TH-RT  
1 LT-TH-RT

A1

A1 

B2 

C2

N/A 

A1 

A1 

B2 

B2 

N/A 

Combined (2026) 
Conditions 

EB 
WB 
NB 
SB 

1 LT-TH-RT  
1 LT-TH-RT 
1 LT-TH-RT  
1 LT-TH-RT

A1

A1 

C2 

E2

N/A 

A1 

A1 

C2 

C2 

N/A 

Combined (2026) 
Conditions – 

With Improvements 

EB 
WB 
NB 
SB 

1 LT, 1 TH-RT  
1 LT-TH-RT 
1 LT-TH-RT  
1 LT-TH-RT

A1

A1 

C2 

D2

N/A 

A1 

A1 

C2 

C2 

N/A 

1. Level of service for major-street left-turn movement. 
2. Level of service for minor-street approach. 
Improvements to lane configurations are shown in bold. 
 

Capacity analysis of existing (2019) and background (2026) traffic conditions indicates the 

minor-street approaches and major-street left-turn movements at the intersection of Humie 

Olive Road and Richardson Road are expected to operate at LOS C or better during the 

weekday AM and PM peak hours. Under combined (2026) traffic conditions, the southbound 

approach is expected to operate at LOS E during the weekday AM peak hour. All other 

approaches are expected to operate at LOS C or better during the weekday AM and PM peak 
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hours.  

 

A traffic signal was considered at this intersection, and combined traffic volumes were 

analyzed utilizing the criteria contained in the Manual on Uniform Traffic Control Devices 

(MUTCD). A traffic signal was not warranted during the weekday peak hours under combined 

traffic conditions, and due to the high volume of residential and school development, which 

typically generate trips during two peak hours each day, it is anticipated that a 4- or 8-hour 

signal warrant would not be met. It should be noted that the Friendship Station development is 

committed to monitor the study intersection for signalization and install a traffic signal once 

warranted. 

 

An exclusive eastbound left-turn lane was considered due to heavy southbound approach and 

eastbound left-turn volumes. With an exclusive eastbound left-turn lane, the minor-street 

approaches and major-street left-turn movements are expected to operate at acceptable levels-

of-service.  
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7.3. Olive Farm Road (Site Access) and Humie Olive Road 

The existing unsignalized intersection of Olive Farm Road (Site Access) and Humie Olive 

Road was analyzed under existing (2019), background (2026), and combined (2026) traffic 

conditions with existing lane configurations and traffic control. It should be noted that the 

proposed Heelan Property development is expected to tie into the existing Olive Farm Road 

and site related trips may utilize this road to enter/exit the proposed site. The Friendship 

Station development is committed to an exclusive westbound left-turn lane with a minimum of 

50 feet of full width storage. Refer to Table 7 for a summary of the analysis results. Refer to 

Appendix G for the Synchro capacity analysis reports. 

 

Table 7: Analysis Summary of Olive Farm Road (Site Access) and Humie Olive Road  

ANALYSIS 
SCENARIO 

A 
P 
P 
R 
O 
A 
C 
H 

LANE 
CONFIGURATIONS 

WEEKDAY AM 
PEAK HOUR 

LEVEL OF SERVICE 

WEEKDAY PM 
PEAK HOUR 

LEVEL OF SERVICE 

Approach 
Overall 

(seconds) 
Approach 

Overall 
(seconds) 

Existing (2019) 
Conditions 

EB 
WB 
NB 

1 TH-RT 
1 LT-TH 
1 LT-RT

--
A1 

A2 
N/A 

-- 

A1 

A2 
N/A 

Background (2026) 
Conditions 

EB 
WB 
NB 

1 TH-RT 
1 LT, 1 TH 

1 LT-RT

--
A1 

B2
N/A 

-- 

A1 

B2 
N/A 

Combined (2026) 
Conditions 

EB 
WB 
NB 

1 TH-RT 
1 LT, 1 TH 

1 LT-RT

--
A1 

B2
N/A 

-- 

A1 

B2 
N/A 

1. Level of service for major-street left-turn movement. 
2. Level of service for minor-street approach. 
Improvements by the Friendship Station development are included in green. 
 

Capacity analysis of existing (2019), background (2026), and combined (2026) traffic 

conditions indicates the minor-street approach and minor-street left-turn movement at the 

intersection of Olive Farm Road and Humie Olive Road are expected to operate at LOS B or 

better during the weekday AM and PM peak hours.  
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7.4. Humie Olive Road and New Hill Olive Chapel Road 

The existing unsignalized intersection of Humie Olive Road and New Hill Olive Chapel Road 

was analyzed under existing (2019), background (2026), and combined (2026) traffic 

conditions with existing lane configurations and traffic control. The Woodbury development is 

committed to an exclusive westbound left-turn lane with a minimum of 100 feet of full width 

storage. The Friendship Station development is committed to extending the westbound left-

turn lane to a minimum of 250 feet of full width storage and provide an exclusive southbound 

left-turn lane with a minimum of 150 feet of full width storage. Refer to Table 8 for a 

summary of the analysis results. Refer to Appendix H for the Synchro capacity analysis 

reports. Refer to Appendix M for SimTraffic queuing reports.  

 

Table 8: Analysis Summary of Humie Olive Road and New Hill Olive Chapel Road  

ANALYSIS 
SCENARIO 

A 
P 
P 
R 
O 
A 
C 
H 

LANE 
CONFIGURATIONS 

WEEKDAY AM 
PEAK HOUR 

LEVEL OF SERVICE 

WEEKDAY PM 
PEAK HOUR 

LEVEL OF SERVICE 

Approach 
Overall 

(seconds) 
Approach 

Overall 
(seconds) 

Existing (2019) 
Conditions 

WB 
NB 
SB 

1 LT-RT 
1 TH-RT 
1 LT-TH

C2

-- 

A1 
N/A 

C2 

-- 

A1 
N/A 

Background (2026) 
Conditions 

WB 
NB 
SB 

1 LT, 1 RT 
1 TH-RT 

1 LT, 1 TH

D2

-- 

A1
N/A 

F2 

-- 

B1 
N/A 

Combined (2026) 
Conditions 

WB 
NB 
SB 

1 LT, 1 RT 
1 TH-RT 

1 LT, 1 TH

D2

-- 

A1
N/A 

F2 

-- 

B1 
N/A 

Combined (2026) 
Conditions - Signalized 

WB 
NB 
SB 

1 LT, 1 RT 
1 TH-RT 

1 LT, 1 TH 

C 
C 
A

B 
(17) 

D 
C 
B 

C 
(22) 

1. Level of service for major-street left-turn movement. 
2. Level of service for minor-street approach. 
Improvements by the Woodbury development are included in purple. 
Improvements by the Friendship Station development are included in green. 
Improvements by the developer are included in bold. 
 

Capacity analysis of existing (2019) traffic conditions indicates that the minor-street approach 

at the intersection of Humie Olive Road and New Hill Olive Chapel Road currently operates at 

LOS C during the weekday AM and PM peak hours. Under background (2026) and combined 
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(2026) traffic conditions, the minor-street approach is expected to operate at LOS D during the 

weekday AM peak hour and at LOS F during the weekday PM peak hour. Under all analysis 

scenarios, the major-street left-turn movement is expected to operate at LOS B or better during 

the weekday AM and PM peak hours. 

 

A traffic signal was considered at this intersection, and combined traffic volumes were 

analyzed utilizing the criteria contained in the Manual on Uniform Traffic Control Devices 

(MUTCD). A traffic signal was warranted during the weekday PM peak hour under combined 

traffic conditions, but due to the high volume of residential and school development, which 

typically generate trips during two peak hours each day, it is anticipated that a 4- or 8-hour 

signal warrant would not be met.  

 

Although the weekday AM peak hour warrant and the 4- and 8- hour warrants are not expected 

to be met, improvements are required by the Town’s UDO to decrease the overall delay back 

to what is expected in background (2026) conditions for intersections projected to operate 

worse than LOS D under background (2026) conditions in which the proposed development is 

at least 10% of the projected peak hour traffic at the intersection. With a traffic signal, the 

intersection is expected to operate at an overall LOS B during the weekday AM peak hour and 

LOS C during the weekday PM peak hour. It should be noted that an exclusive northbound 

right-turn lane would be expected to have minimal impact on the level-of-service. 

 

Based on SimTraffic simulations, the turn lane storages as committed by the Woodbury and 

Friendship Station developments provide ample storage for turning vehicles. It should be noted 

that adjacent developments account for much of the background (2026) growth within the 

study area. The proposed development is only expected to account for 8% of the total traffic at 

this study intersection during the weekday AM peak hour and 9% of the total traffic at this 

study intersection during the weekday PM peak hour under background (2026) conditions. 

Due to the low contribution of traffic by the proposed Heelan Property development, the 

available turn bay storages, and the nature of residential development, no improvements are 

recommended by the developer at the study intersection. 
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7.5. New Hill Holleman Road / New Hill Olive Chapel Road and Old US 1 

The existing unsignalized intersection of New Hill Holleman Road / New Hill Olive Chapel 

Road and Old US 1 was analyzed under existing (2019), background (2026), and combined 

(2026) traffic conditions with existing lane configurations and traffic control. The Jordan 

Pointe development is committed to a traffic signal at the intersection of New Hill Holleman 

Road / New Hill Olive Chapel Road and Old US 1. This study analyzes this intersection both 

with and without a traffic signal under future analysis scenarios to determine the impacts of the 

proposed development on the intersection and to determine if the proposed development 

contributes to the need for a traffic signal. Refer to Table 9 for a summary of the analysis 

results. Refer to Appendix I for the Synchro capacity analysis reports. 

 

Table 9: Analysis Summary of New Hill Holleman Road / New Hill Olive Chapel Road and Old US 1  

ANALYSIS 
SCENARIO 

A 
P 
P 
R 
O 
A 
C 
H 

LANE 
CONFIGURATIONS 

WEEKDAY AM 
PEAK HOUR 

LEVEL OF SERVICE 

WEEKDAY PM 
PEAK HOUR 

LEVEL OF SERVICE 

Approach 
Overall 

(seconds) 
Approach 

Overall 
(seconds) 

Existing (2019) 
Conditions 

EB 
WB 
NB 
SB 

1 LT-TH-RT 
1 LT-TH-RT 
1 LT-TH-RT 
1 LT-TH-RT

B3

C3 

C3 

E3 

N/A 

D3 

C3 

E3 

D3 

N/A 

Background (2026) 
Conditions 

EB 
WB 
NB 
SB 

1 LT-TH-RT 
1 LT-TH-RT 
1 LT-TH-RT 
1 LT-TH-RT

D3

F3 

F3 

F3

N/A 

F3 

F3 

F3 

F3 

N/A 

Background (2026) 
Conditions – with 

Traffic Signal 

EB 
WB 
NB 
SB 

1 LT-TH-RT 
1 LT-TH-RT 
1 LT-TH-RT 
1 LT-TH-RT

D 
D 
B 
D

C 
(35) 

F 
C 
D 
D 

E 
(61) 

Combined (2026) 
Conditions 

EB 
WB 
NB 
SB 

1 LT-TH-RT 
1 LT-TH-RT 
1 LT-TH-RT 
1 LT-TH-RT

D3

F3 

F3 

F3

N/A 

F3 

F3 

F3 

F3 

N/A 

Combined (2026) 
Conditions – with 

Traffic Signal 

EB 
WB 
NB 
SB 

1 LT-TH-RT 
1 LT-TH-RT 
1 LT-TH-RT 
1 LT-TH-RT

E 
D 
B 
D

D 
(37) 

F 
C 
D 
D 

E 
(65) 

3. Level of service for stop-controlled approach. 
Improvements by the Jordan Pointe development are included in blue. 
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Capacity analysis of existing (2019) traffic conditions indicates that the approaches at the 

intersection of New Hill Holleman Road / New Hill Olive Chapel Road and Old US 1 

currently operates at LOS E or better during the weekday AM and PM peak hours. Under 

background (2026) and combined (2026) traffic conditions, the eastbound approach is 

expected to operate at LOS D during the weekday AM peak hour and LOS F during the 

weekday PM peak hour. The remaining approaches are expected to operate at LOS F during 

the weekday AM and PM peak hour. 

 

The Jordan Pointe development is committed to a traffic signal at the intersection of New Hill 

Holleman Road / New Hill Olive Chapel Road and Old US 1. With signalization, the 

intersection is expected to operate at an overall LOS D or better during the weekday AM peak 

hour and LOS E during the weekday PM peak hour under background (2026) and combined 

(2026) conditions. 

 

The proposed development is expected to account for approximately 2% of the total traffic 

during the weekday AM peak hour and 3% of the total traffic during the weekday PM peak 

hour of projected (2026) conditions. Based on SimTraffic simulations, heavy queuing is 

expected on the southbound approach that is expected to spill back through surrounding 

intersections within the roadway network. Sufficient time should be allotted for the 

southbound approach to allow southbound traffic to clear each intersection cycle. Based on the 

low site related traffic volumes and the committed signal by Jordan Pointe, no improvements 

are recommended by the developer at the study intersection.  
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7.6. Horton Ridge Boulevard (Site Access) and New Hill Chapel Road 

The existing unsignalized intersection of Horton Ridge Boulevard (Site Access) and New Hill 

Chapel Road was analyzed under existing (2019), background (2026), and combined (2026) 

traffic conditions with existing lane configurations and traffic control. Refer to Table 10 for a 

summary of the analysis results. Refer to Appendix J for the Synchro capacity analysis reports. 

 

Table 10: Analysis Summary of Horton Ridge Boulevard (Site Access) and New Hill Chapel Road 

ANALYSIS 
SCENARIO 

A 
P 
P 
R 
O 
A 
C 
H 

LANE 
CONFIGURATIONS 

WEEKDAY AM 
PEAK HOUR 

LEVEL OF SERVICE 

WEEKDAY PM 
PEAK HOUR 

LEVEL OF SERVICE 

Approach 
Overall 

(seconds) 
Approach 

Overall 
(seconds) 

Existing (2019) 
Conditions 

EB 
WB 
NB 
SB 

1 LT-TH-RT 
1 LT-TH-RT* 

1 LT, 1 TH, 1 RT 
1 LT, 1 TH-RT

C2

C2 

A1 

A1 

N/A 

C2 

C2 

A1 

A1 

N/A 

Background (2026) 
Conditions 

EB 
WB 
NB 
SB 

1 LT-TH-RT 
1 LT-TH-RT* 

1 LT, 1 TH, 1 RT 
1 LT, 1 TH-RT

E2

F2 

A1 

A1

N/A 

F2 

F2 

A1 

B1 

N/A 

Combined (2026) 
Conditions 

EB 
WB 
NB 
SB 

1 LT-TH-RT 
1 LT-TH-RT* 

1 LT, 1 TH, 1 RT 
1 LT, 1 TH-RT

F2

F2 

A1 

A1

N/A 

F2 

F2 

A1 

B1 

N/A 

1. Level of service for major-street left-turn movement. 
2. Level of service for minor-street approach. 
*Pavement exists to allow two (2) egress lanes although not striped out. 
 

Capacity analysis of existing (2019) traffic conditions indicates the minor-street approaches 

and major-street left-turn movements at the intersection of Horton Ridge Boulevard (Site 

Access) and New Hill Chapel Road are expected to operate at LOS C or better during the 

weekday AM and PM peak hours. Under background (2026) conditions, the eastbound minor-

street approach is expected to operate at LOS E during the weekday AM peak hour and LOS F 

during the weekday PM peak hour. The westbound minor-street approach is expected to 

operate at LOS F during both the weekday AM and PM peak hour. Under combined (2026) 

conditions, all of the minor-street approaches are expected to operate at LOS F during the 

weekday AM and PM peak hours. The major-street left-turn movements are expected to 

operate at LOS B or better under all analysis scenarios during the weekday AM and PM peak 
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hours. These levels-of-service are not uncommon for minor street approaches with heavy 

mainline volumes, especially when serving residential uses. 

 

A traffic signal was considered at this intersection, and combined traffic volumes were 

analyzed utilizing the criteria contained in the Manual on Uniform Traffic Control Devices 

(MUTCD). A traffic signal was not warranted during the weekday AM and PM peak hours 

under combined traffic conditions. Additionally, due to the high volume of residential 

development, which typically generate trips during two peak hours each day, it is anticipated 

that a 4- or 8-hour signal warrant would not be met.  

 

The proposed development is expected to account for approximately 5% of the total traffic 

during the weekday AM and PM peak hours of projected (2026) conditions. It should be noted 

that exclusive turn lanes are available for expected site-related traffic. Based on SimTraffic 

simulations, heavy queuing is expected on the westbound approach. It should be noted that 

current pavement exists to allow two (2) egress lanes. It is recommended that this approach be 

restriped to include an exclusive westbound right-turn lane and shared through/left-turn lane. 

No changes in level-of-service are expected with this restriping.  
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7.7. New Hill Olive Chapel Road and Jordan Manors Drive / Olive Ridge Drive (Site 

Access) 

The future unsignalized intersection of New Hill Olive Chapel Road and Jordan Manors Drive 

/ Olive Ridge Drive (Site Access) was analyzed under background (2026) and combined 

(2026) traffic conditions with the lane configurations and traffic control shown in Table 11.  

 

The intersection currently exists as a three-leg intersection with Jordan Manors Drive tying 

into New Hill Olive Chapel Road approximately a third of a mile north of the intersection of 

New Hill Olive Chapel Road and Horton Ridge Boulevard; however, the intersection was not 

analyzed in existing (2019) conditions because Jordan Manors is only partially built and few 

homes are occupied. Based on the build-out of Jordan Manors, minimal turning vehicles are 

expected to currently occur at the study intersection. Trips associated with the Jordan Manors 

and Olive Ridge developments from their respective TIA reports were applied to the network, 

including this study intersection, in future conditions.  

 

This methodology is expected to provide a conservative estimation of trips at all intersections 

in the study area, because the through volumes at this study intersection include a portion of 

the Jordan Manors trip potential, based on the multiple driveways, and 100% of the Jordan 

Manors site-related trips were applied at this study intersection. The proposed Heelan Property 

development is expected to tie into the future Olive Ridge development via Olive Ridge Drive 

and site related trips may utilize this road to enter/exit the proposed site. Refer to Table 11 on 

the following page for a summary of the analysis results. Refer to Appendix K for the Synchro 

capacity analysis reports. 
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Table 11: Analysis Summary of New Hill Olive Chapel Road and Jordan Manors Drive / Olive Ridge 

Drive (Site Access) 

ANALYSIS 
SCENARIO 

A 
P 
P 
R 
O 
A 
C 
H 

LANE 
CONFIGURATIONS 

WEEKDAY AM 
PEAK HOUR 

LEVEL OF SERVICE 

WEEKDAY PM 
PEAK HOUR 

LEVEL OF SERVICE 

Approach 
Overall 

(seconds) 
Approach 

Overall 
(seconds) 

Background (2026) 
Conditions 

EB 
WB 
NB 
SB 

1 LT-TH-RT 
1 LT-TH-RT 

1 LT, 1 TH-RT 
1 LT, 1 TH-RT

D2

F2 

A1 

A1

N/A 

E2 

F2 

A1 

B1 

N/A 

Combined (2026) 
Conditions 

EB 
WB 
NB 
SB 

1 LT-TH-RT 
1 LT-TH-RT 

1 LT, 1 TH-RT 
1 LT, 1 TH-RT

D2

F2 

A1 

A1

N/A 

E2 

F2 

A1 

B1 

N/A 

1. Level of service for major-street left-turn movement. 
2. Level of service for minor-street approach. 
 

Capacity analysis of background (2026) and combined (2026) traffic conditions indicates the 

major-street left-turn movements at the intersection of New Hill Olive Chapel Road and 

Jordan Manors Drive / Olive Ridge Drive (Site Access) are expected to operate at LOS B or 

better during both weekday AM and PM peak hours. The eastbound minor-street approach is 

expected to operate at LOS D during the weekday AM peak hour and LOS E during the 

weekday PM peak hour under both analysis scenarios. The westbound minor-street approach is 

expected to operate at LOS F during both the weekday AM and PM peak hour. 

 

A traffic signal was considered at this intersection, and combined traffic volumes were 

analyzed utilizing the criteria contained in the Manual on Uniform Traffic Control Devices 

(MUTCD). A traffic signal was not warranted during the weekday AM and PM peak hours 

under combined traffic conditions. Additionally, due to the high volume of residential 

development, which typically generate trips during two peak hours each day, it is anticipated 

that a 4- or 8-hour signal warrant would not be met.  

 

The proposed development is expected to account for approximately 4% of the total traffic 

during the weekday AM and PM peak hours of background (2026) conditions. Based on 

SimTraffic simulations, the turn lane storages as provided by the Jordan Manors and Olive 
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Ridge developments are expected to provide ample storage for future turning volumes. Due to 

the low amount of site related traffic and poor background (2026) conditions, no 

improvements are recommended by the proposed Heelan Property development. 
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7.8. Humie Olive Road and Site Drive 

The unsignalized intersection of Humie Olive Road and Site Drive was analyzed under 

combined (2026) traffic conditions with proposed lane configurations and traffic control. Refer 

to Table 12 for a summary of the analysis results. Refer to Appendix L for the Synchro 

capacity analysis reports. 

 

Table 12: Analysis Summary of Humie Olive Road and Site Drive 

ANALYSIS 
SCENARIO 

A 
P 
P 
R 
O 
A 
C 
H 

LANE 
CONFIGURATIONS 

WEEKDAY AM 
PEAK HOUR 

LEVEL OF SERVICE 

WEEKDAY PM 
PEAK HOUR 

LEVEL OF SERVICE 

Approach 
Overall 

(seconds) 
Approach 

Overall 
(seconds) 

Combined (2026) 
Conditions 

EB 
WB 
NB 

1 TH-RT 
1 LT, 1 TH 
1 LT-RT 

-- 
A1 

B2 
N/A 

-- 
A1 

B2 
N/A 

1. Level of service for major-street left-turn movement. 
2. Level of service for minor-street approach. 
Improvements to lane configurations are shown in bold. 
 

Capacity analysis of combined (2026) traffic conditions indicates the minor-street approach 

and major-street left-turn movement at the intersection of Humie Olive Road and Site Drive is 

expected to operate at LOS B or better during the weekday AM and PM peak hours.  

 

An exclusive left-turn lane was considered at this intersection based on the methodology 

outlined in the Policy on Street and Driveway Access to North Carolina Highways (published 

by the NCDOT). Based on the findings from the turn lane warrant analysis, the intersection 

meets the criteria to warrant an exclusive westbound left-turn lane with a minimum of 75 feet 

of storage and appropriate deceleration and taper length. 
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8. CONCLUSIONS 

This Traffic Impact Analysis was conducted to determine the potential traffic impacts of the 

proposed Heelan Property, located in the southeast quadrant at the intersection of Humie Olive 

Road and New Hill Olive Chapel Road in Apex, North Carolina. The proposed development is 

expected to be a residential development and be built out in 2026. Site access will be provided 

via one (1) full movement site driveway along Humie Olive Road. Site access will also be 

provided via one (1) full movement connection to Olive Farm Road to the east of the proposed 

site, one (1) connection to the Olive Ridge development to the west of the site, and via 

interconnectivity through Horton Ridge Boulevard. It should be noted that there is additionally 

a stubbed access at the northwestern quadrant of the site that may have future connectivity to 

New Hill Olive Chapel Road based on potential future development. 

 

The study analyzes traffic conditions during the weekday AM and PM peak hours for the 

following scenarios: 

 Existing (2019) Traffic Conditions 

 Background (2026) Traffic Conditions – without traffic signal at New Hill 

Holleman Road / New Hill Olive Chapel Road and Old US 1 

 Background (2026) Traffic Conditions – with traffic signal at New Hill Holleman 

Road / New Hill Olive Chapel Road and Old US 1 

 Combined (2026) Traffic Conditions – without traffic signal at New Hill Holleman 

Road / New Hill Olive Chapel Road and Old US 1 

 Combined (2026) Traffic Conditions – with traffic signal at New Hill Holleman 

Road / New Hill Olive Chapel Road and Old US 1 

 Combined (2026) Traffic Conditions with Improvements – without traffic signal at 

New Hill Holleman Road / New Hill Olive Chapel Road and Old US 1 

 Combined (2026) Traffic Conditions with Improvements – with traffic signal at 

New Hill Holleman Road / New Hill Olive Chapel Road and Old US 1 

 

Trip Generation 

It is estimated that the proposed development will generate approximately 4,410 total site trips 

on the roadway network during a typical 24-hour weekday period. Of the daily traffic volume, 
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it is anticipated that 304 trips (73 entering and 231 exiting) will occur during the weekday AM 

peak hour and 387 (243 entering and 144 exiting) will occur during the weekday PM peak 

hour.  

 

Adjustments to Analysis Guidelines 

Capacity analysis at all study intersections was completed according to the Town’s UDO and 

NCDOT Congestion Management Guidelines.  Refer to section 6.1 of this report for a detailed 

description of any adjustments to these guidelines made throughout the analysis. 

 

Intersection Capacity Analysis Summary 

All the study area intersections (including the proposed site driveways) are expected to operate 

at acceptable levels-of-service under existing and future year conditions with the exception of 

the intersections listed below.  A summary of the study area intersections that are expected to 

need improvements are as follows: 

 

Humie Olive Road and Richardson Road 

Under combined (2026) traffic conditions, the southbound approach is expected to operate at 

LOS E during the weekday AM peak hour. All other approaches are expected to operate at 

LOS C or better during the weekday AM and PM peak hours. A traffic signal was considered 

at this intersection, and combined traffic volumes were analyzed utilizing the criteria contained 

in the Manual on Uniform Traffic Control Devices (MUTCD). A traffic signal was not 

warranted during the weekday peak hours under combined traffic conditions, and due to the 

high volume of residential and school development, which typically generate trips during two 

peak hours each day, it is anticipated that a 4- or 8-hour signal warrant would not be met. It 

should be noted that the Friendship Station development is committed to monitor the study 

intersection for signalization and install a traffic signal once warranted. An exclusive 

eastbound left-turn lane was considered due to heavy southbound approach and eastbound left-

turn volumes. With an exclusive eastbound left-turn lane, the minor-street approaches and 

major-street left-turn movements are expected to operate at acceptable levels-of-service.  

 



Traffic Impact Analysis Heelan Property – Apex, North Carolina 

 40

Humie Olive Road and New Hill Olive Chapel Road 

Under background (2026) and combined (2026) traffic conditions, the minor-street approach is 

expected to operate at LOS D during the weekday AM peak hour and at LOS F during the 

weekday PM peak hour. Under all analysis scenarios, the major-street left-turn movement is 

expected to operate at LOS B or better during the weekday AM and PM peak hours. A traffic 

signal was considered at this intersection, and combined traffic volumes were analyzed 

utilizing the criteria contained in the Manual on Uniform Traffic Control Devices (MUTCD). 

A traffic signal was warranted during the weekday PM peak hour under combined traffic 

conditions, but due to the high volume of residential and school development, which typically 

generate trips during two peak hours each day, it is anticipated that a 4- or 8-hour signal 

warrant would not be met.  

 

Although the weekday AM peak hour warrant and the 4- and 8- hour warrants are not expected 

to be met, improvements are required by the Town’s UDO to decrease the overall delay back 

to what is expected in background (2026) conditions for intersections projected to operate 

worse than LOS D under background (2026) conditions in which the proposed development is 

at least 10% of the projected peak hour traffic at the intersection. With a traffic signal, the 

intersection is expected to operate at an overall LOS B during the weekday AM peak hour and 

LOS C during the weekday PM peak hour. It should be noted that an exclusive northbound 

right-turn lane was considered, but would be expected to have minimal impact on the level-of-

service. 

 

Based on SimTraffic simulations, the turn lane storages as committed by the Woodbury and 

Friendship Station developments provide adequate storage for turning vehicles. It should be 

noted that adjacent developments account for much of the background (2026) growth within 

the study area. The proposed development is only expected to account for 8% of the total 

traffic at this study intersection during the weekday AM peak hour and 9% of the total traffic 

at this study intersection during the weekday PM peak hour under background (2026) 

conditions. Due to the low contribution of traffic by the proposed Heelan Property 

development, the available turn bay storages, and the nature of residential development, no 

improvements are recommended by the developer at the study intersection. 
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New Hill Holleman Road / New Hill Olive Chapel Road and Old US 1 

Under background (2026) and combined (2026) traffic conditions, the eastbound approach is 

expected to operate at LOS D during the weekday AM peak hour and LOS F during the 

weekday PM peak hour. The remaining approaches are expected to operate at LOS F during 

the weekday AM and PM peak hour. The Jordan Pointe development is committed to a traffic 

signal at the intersection of New Hill Holleman Road / New Hill Olive Chapel Road and Old 

US 1. With signalization, the intersection is expected to operate at an overall LOS D or better 

during the weekday AM peak hour and LOS E during the weekday PM peak hour under 

background (2026) and combined (2026) conditions. 

 

The proposed development is expected to account for approximately 2% of the total traffic 

during the weekday AM peak hour and 3% of the total traffic during the weekday PM peak 

hour of projected (2026) conditions. Based on SimTraffic simulations, heavy queuing is 

expected on the southbound approach that is expected to spill back through surrounding 

intersections within the roadway network. Sufficient time should be allotted for the 

southbound approach to allow southbound traffic to clear each intersection cycle. Based on the 

low site related traffic volumes and the committed signal by Jordan Pointe, no improvements 

are recommended by the developer at the study intersection.  

 

Horton Ridge Boulevard (Site Access) and New Hill Chapel Road  

Under combined (2026) conditions, all of the minor-street approaches are expected to operate 

at LOS F during the weekday AM and PM peak hours. These levels-of-service are not 

uncommon for minor street approaches with heavy mainline volumes, especially when serving 

residential uses. A traffic signal was considered at this intersection, and combined traffic 

volumes were analyzed utilizing the criteria contained in the Manual on Uniform Traffic 

Control Devices (MUTCD). A traffic signal was not warranted during the weekday AM and 

PM peak hours under combined traffic conditions. Additionally, due to the high volume of 

residential development, which typically generate trips during two peak hours each day, it is 

anticipated that a 4- or 8-hour signal warrant would not be met.  

 

The proposed development is expected to account for approximately 5% of the total traffic 
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during the weekday AM and PM peak hours of projected (2026) conditions. It should be noted 

that exclusive turn lanes are available for expected site-related traffic. Based on SimTraffic 

simulations, heavy queuing is expected on the westbound approach. It should additionally be 

noted that current pavement exists to allow two (2) egress lanes. It is recommended that this 

approach be restriped to include an exclusive westbound right-turn lane and shared 

through/left-turn lane. No changes in level-of-service are expected with this restriping.  

 

New Hill Olive Chapel Road and Jordan Manors Drive / Olive Ridge Drive (Site Access)  

The eastbound minor-street approach is expected to operate at LOS D during the weekday AM 

peak hour and LOS E during the weekday PM peak hour under both analysis scenarios. The 

westbound minor-street approach is expected to operate at LOS F during both the weekday 

AM and PM peak hour. A traffic signal was considered at this intersection, and combined 

traffic volumes were analyzed utilizing the criteria contained in the Manual on Uniform Traffic 

Control Devices (MUTCD). A traffic signal was not warranted during the weekday AM and 

PM peak hours under combined traffic conditions. Additionally, due to the high volume of 

residential development, which typically generate trips during two peak hours each day, it is 

anticipated that a 4- or 8-hour signal warrant would not be met.  

 

The proposed development is expected to account for approximately 4% of the total traffic 

during the weekday AM and PM peak hours of background (2026) conditions. Based on 

SimTraffic simulations, the turn lane storages as provided by the Jordan Manors and Olive 

Ridge developments are expected to provide ample storage for future turning volumes. Due to 

the low amount of site related traffic and poor background (2026) conditions, no 

improvements are recommended by the proposed Heelan Property development. 
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9. RECOMMENDATIONS 

Based on the findings of this study, specific geometric improvements have been identified and 

are recommended to accommodate future traffic conditions. See a more detailed description of 

the recommended improvements below. Refer to Figure 11 for an illustration of the 

recommended lane configurations for the proposed development. 

 

Committed Improvements by Woodbury 

New Hill Olive Chapel Road and Humie Olive Road 

 Construct an exclusive westbound left-turn lane with a minimum of 100 feet of 

storage and appropriate deceleration and taper length. 

 

Committed Improvements by Friendship Station 

Humie Olive Road and Olive Farm Road 

 Construct an exclusive westbound left-turn lane with a minimum of 50 feet of 

storage and appropriate deceleration and taper length. 

 

New Hill Olive Chapel Road and Humie Olive Road: 

 Extend the westbound left-turn lane to a minimum of 250 feet of storage and 

appropriate deceleration and taper length. 

 Construct an exclusive southbound left-turn lane with a minimum of 150 feet of 

storage and appropriate deceleration and taper length. 

 

Richardson Road and Humie Olive Road: 

 Monitor for signalization. 

 If warranted and required by NCDOT, install a traffic signal. 

 

Committed Improvements by Jordan Pointe 

New Hill Holleman Road / New Hill Olive Chapel Road and Old US 1 

 Monitor for signalization. 

 If warranted and required by NCDOT, install a traffic signal. 
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Committed Improvements by Olive Ridge 

New Hill Olive Chapel Road and Jordan Manors Drive / Olive Ridge Drive  

 Construct the westbound approach (Olive Ridge Drive) with one (1) ingress lane 

and one (1) egress lane.  

 Provide stop control for the westbound approach (Olive Ridge Drive). 

 Provide an exclusive southbound left-turn lane with a minimum of 50 feet of 

storage and appropriate taper and deceleration length. 

 

Recommended Improvements by Developer 

Humie Olive Road and Richardson Road 

 Construct an exclusive eastbound left-turn lane with a minimum of 200 feet of 

storage and appropriate deceleration and taper length.  

 

Horton Ridge Boulevard (Site Access) and New Hill Chapel Road  

 Restripe the existing westbound approach to include an exclusive westbound right-

turn lane and shared through/left-turn lane. It should be noted that pavement 

currently exists to accommodate this laneage.  

 

Humie Olive Road and Site Drive 

 Construct the northbound approach (Site Drive) with one (1) ingress and one (1) 

egress lane. 

 Provide stop control for the northbound approach (Site Drive). 

 Construct an exclusive westbound left-turn lane with a minimum of 75 feet of 

storage and appropriate deceleration and taper length.  
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September 16, 2019 
 
Serge Grebenschikov, PE 
Public Works & Transportation 
73 Hunter Street, 3rd Fl 
Apex, NC 27607 
P (919) 372-7448 
 
Reference: Heelan Property 
 Apex, North Carolina 
 
Subject: Memorandum of Understanding for TIA Report 
 
Mr. Grebenschikov: 
 
The following is a Memorandum of Understanding (MOU) outlining the proposed scope of work and 
assumptions related to the Traffic Impact Analysis (TIA) for the proposed Heelan Property development, to be 
located in the southeast quadrant at the intersection of Humie Olive Road and New Hill Olive Chapel Road in 
Apex, North Carolina. Refer to the attached site location map.  
 
The proposed development is expected to consist of a maximum of 250 single-family homes and 268 
townhomes and is expected to be built-out in 2026. It should be noted that the current site plan shows 224 
single-family homes and 249 townhomes; therefore, the analysis is expected to provide a conservative 
estimation of future conditions with the site fully built.  
 
Site access will be provided via one (1) full movement site driveway along Humie Olive Road. Site access will 
also be provided via one (1) full movement connection to Olive Farm Road to the east of the proposed site, one 
(1) connection to the Olive Ridge development to the west of the site, and via interconnectivity through Horton 
Ridge Boulevard. The Woodbury / Bristol Assemblage, Jordan Pointe, Jordan Manors, and Friendship Station 
developments are committed to the construction of Horton Ridge Boulevard. The remaining section connecting 
Humie Olive Road and New Hill Olive Chapel Road includes the section of the proposed Heelan Property 
development. It should be noted that there is additionally a stubbed access at the northwestern quadrant of the 
site that may have future connectivity to New Hill Olive Chapel Road based on potential future development. 
Refer to the attached site plan. 
 
Study Area 
 
Based on coordination with the Town of Apex (Town) and the North Carolina Department of Transportation 
(NCDOT), the study area is proposed to consist of the following intersections: 

 Evans Road and Humie Olive Road 
 Humie Olive Road and Richardson Road 
 Olive Farm Road and Humie Olive Road (Site Access A) 
 Humie Olive Road and New Hill Olive Chapel Road 
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 New Hill Holleman Road / New Hill Olive Chapel Road and Old US 1 
 Horton Ridge Boulevard and New Hill Chapel Road (Site Access B) 
 New Hill Olive Chapel Road and Jordan Manors Drive / Olive Ridge Drive (Site Access C) 
 Humie Olive Road and Site Drive (Site Access D) 

 
The intersection of New Hill Olive Chapel Road and Jordan Manors Drive / Olive Ridge Drive will be analyzed 
in all future conditions (background and combined conditions). Counts were not conducted at this study 
intersection because the Jordan Manors and Olive Ridge developments are currently under construction and 
trips from their respective TIA reports will be applied to the network, including this study intersection, in future 
conditions. Site access point(s) will be analyzed under all future conditions with the site fully built (combined 
conditions). It should be noted that Horton Ridge Boulevard is internal to the site and the breakdown of site 
related trips may be diluted if considering internal access; therefore, site access points along Horton Ridge 
Boulevard are not proposed to be considered in the analysis.   
 
Existing Traffic Volumes  
 
Peak hour turning movement counts were conducted by Ramey Kemp & Associates, Inc. at the italicized 
existing study intersections above in November of 2018 during weekday AM (7:00 to 9:00) and weekday PM 
(4:00 to 6:00) peak hours, while schools were in session. These counts were grown one year to 2019 with a 2% 
growth rate.  
 
Peak hour turning movement counts were conducted by Ramey Kemp & Associates, Inc. at the remaining study 
intersections above in September of 2019 during weekday AM (7:00 to 9:00) and weekday PM (4:00 to 6:00) 
peak hours, while schools were in session. Volumes were balanced along New Hill Olive Chapel Road and 
Humie Olive Road, between Richardson Road and New Hill Olive Chapel Road, to account for any variance 
between intersections due to the discrepancy in data collection dates. Existing volumes were not balanced along 
Humie Olive Road between Evans Road and Richardson Road due to the Apex Friendship Middle and High 
School Campus. Signal information was obtained from the NCDOT. Refer to the attached existing (2019) 
traffic volumes figure. 
 
Trip Generation 
 
Average weekday daily, AM peak hour, and PM peak hour trips for the proposed development were estimated 
using methodology contained within the ITE Trip Generation Manual, 10th Edition. Refer to Table 1 on the 
following page for a detailed breakdown of the proposed site trip generation.  
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Table 1: Trip Generation Summary 

Land Use 
(ITE Code) 

Intensity 
Daily 

Traffic 
(vpd) 

Weekday AM 
Peak Hour 
Trips (vph) 

Weekday PM 
Peak Hour 
Trips (vph) 

Enter Exit Enter Exit 
Single-Family Detached Housing 

(210) 
250 

dwellings
2,420 45 137 154 91 

Low-Rise Multi-Family Housing 
(220) 

268 
dwellings

1,990 28 94 89 53 

Total 
518 

dwellings
4,410 73 231 243 144 

 
It is estimated that the proposed development will generate approximately 4,410 total site trips on the roadway 
network during a typical 24-hour weekday period. Of the daily traffic volume, it is anticipated that 304 trips (73 
entering and 231 exiting) will occur during the weekday AM peak hour and 387 trips (243 entering and 144 
exiting) will occur during the weekday PM peak hour. 

 
Trip Distribution and Assignment 
 
The primary site trips are distributed based on the locations of existing traffic patterns, previous studies within 
the vicinity of the site, population centers adjacent to the study area, and engineering judgment. A summary of 
the overall proposed distributions is below: 

 30% to/from the north via New Hill Olive Chapel Road 
 10% to/from the south via New Hill Holleman Road 
 30% to/from the east via Humie Olive Road 
 30% to/from the north via Richardson Road 

 
Refer to the attached Site Trip Distribution figure. 
 
Analysis Scenarios 
 
All capacity analyses will be performed utilizing Synchro (Version 10.3) and analyzed using the methodology 
outlined in the Highway Capacity Manual, 6th Edition (HCM) published by the Transportation Research Board. 
All study intersections will be analyzed during the weekday AM and PM peak hours under the following traffic 
scenarios: 

 Existing (2019) Traffic Conditions 
 Background (2026) Traffic Conditions – without traffic signal at New Hill Holleman Road / New Hill 

Olive Chapel Road and Old US 1 
 Background (2026) Traffic Conditions – with traffic signal at New Hill Holleman Road / New Hill Olive 

Chapel Road and Old US 1 
 Combined (2026) Traffic Conditions – without traffic signal at New Hill Holleman Road / New Hill 

Olive Chapel Road and Old US 1 
 Combined (2026) Traffic Conditions – with traffic signal at New Hill Holleman Road / New Hill Olive 

Chapel Road and Old US 1 
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 Combined (2026) Traffic Conditions with Improvements – without traffic signal at New Hill Holleman 
Road / New Hill Olive Chapel Road and Old US 1 

 Combined (2026) Traffic Conditions with Improvements – with traffic signal at New Hill Holleman 
Road / New Hill Olive Chapel Road and Old US 1 

 
Background Traffic Volumes 
 
Based on a review of traffic growth patterns and adjacent development information, background traffic volumes 
will be determined by projecting existing (2019) traffic volumes to the future analysis year using a proposed 2% 
annual growth rate and including any adjacent development traffic in the area.  
 
Through coordination with the NCDOT and Town, the following developments were identified to be included 
in future conditions: 

 Jordan Manors 
 Jordan Pointe  
 Woodbury / Bristol Assemblage  
 Peak Landing 
 Holleman Hills  
 Friendship Station PUD 
 New Hill Assembly 
 Olive Ridge 
 Gracewood PUD  

 
It is assumed that approximately half of the Gracewood development is built-out and is expected to have been 
captured in counts; therefore, only half of the trip generation potential for this site is proposed to be applied to 
the proposed Heelan Property study network. The development is responsible improvements at the intersection 
of Old US 1 and New Hill Olive Chapel Road that are proposed to be included in future analysis. These 
improvements consist of: 

 An eastbound left-turn lane with a minimum of 200 feet of storage. 
 A westbound left-turn lane with a minimum of 200 feet of storage. 
 A northbound left-turn lane with a minimum of 100 feet of storage. 
 A southbound left-turn lane with a minimum of 100 feet of storage. 
 A southbound right-turn lane with a minimum of 100 feet of storage. 

 
The Woodbury development is required to provide the following improvements at the intersection of New Hill 
Olive Chapel Road and Humie Olive Road that are proposed to be included in future analysis: 

 A westbound left-turn lane with a minimum of 250 feet of storage. 
 A southbound left-turn lane with a minimum of 150 feet of storage. 

 
The Jordan Pointe development is tied into a traffic signal at the intersection of New Hill Holleman Road / New 
Hill Olive Chapel Road and Old US 1. The proposed study for the Heelan Property development includes 
analyzing this intersection both with and without a traffic signal at this study intersection under future analysis 
scenarios to determine the impacts of the proposed development on the intersection and to determine if the 
proposed development contributes to the need for a traffic signal.  
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The Woodbury, Jordan Pointe, Jordan Manors, and Friendship Station developments are committed to the 
construction of Horton Ridge Boulevard. The remaining section between Humie Olive Road and New Hill 
Olive Chapel Road includes the proposed Heelan Property development. The roadway is expected to be a major 
collector street that is expected to add interconnectivity to neighborhoods within the vicinity of the site and 
ultimately connect to Richardson Road. Based on the anticipated connection, background traffic was diverted to 
utilize Horton Ridge Boulevard. Approximately 30% of the vehicles completing the eastbound left-turn 
movement at the intersection of Richardson Road and Humie Olive Road are expected to utilize the Horton 
Ridge Boulevard connection at New Hill Olive Chapel Road and approximately 10% of the vehicles completing 
the southbound left-turn movement at the intersection of New Hill Olive Chapel Road and Horton Ridge 
Boulevard are expected to utilize the Horton Ridge Boulevard connection at Humie Olive Road.  The diverted 
trips will be applied to combined (2026) conditions, as this section of Horton Ridge Boulevard is expected to be 
complete at the build-out of the proposed development. Refer to the attached diverted trips figure. 
 
Overall, the adjacent developments are expected to account for much of the background growth within the 
vicinity of the site and a 2% annually compounded growth rate (in addition to the adjacent development trips) is 
expected to provide a conservative estimation of traffic volumes in background (2026) conditions.  
 
Based on the driveway locations of the adjacent developments, future traffic volumes may not balance between 
study intersections. Refer to the attached adjacent development figure. 
 
Report 
 
The TIA report will be prepared based on the Town and NCDOT requirements. 
 
If you find this memorandum of understanding acceptable, please let me know so that we may include it in the 
TIA report.  If you have any questions or concerns, please do not hesitate to contact me. 
 
Sincerely, 
Ramey Kemp & Associates, Inc. 

 
Joshua Reinke, P.E. 
Transportation Engineer 
 
Attachments: Site Plan 

Site Location Map 
Existing (2019) Traffic Volumes Figure 
Site Trip Distribution Figure 
Adjacent Development Figure 
Adjacent Development Information 
Diverted Trips Figure 
 

cc:  Russell Dalton, Town of Apex 
  NCDOT  
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File Name : New Hill Olive Chapel Road and Horton Ridge Road
Site Code : 00111418
Start Date : 11/14/2018
Page No : 1

Groups Printed- Cars & Trucks
New Hill Olive Chapel Road

From North
Horton Ridge

From East
New Hill Olive Chapel Road

From South
Horton Ridge
From West

Start Time Right Thru Left Trucks App. Total Right Thru Left Trucks App. Total Right Thru Left Trucks App. Total Right Thru Left Trucks App. Total Int. Total

07:00 AM 2 20 1 1 24 0 0 0 0 0 1 92 6 0 99 2 1 3 0 6 129
07:15 AM 4 18 0 0 22 1 2 0 0 3 0 84 4 0 88 6 0 0 0 6 119
07:30 AM 4 36 1 0 41 0 2 1 0 3 0 62 1 0 63 2 0 2 0 4 111
07:45 AM 2 23 1 1 27 2 0 0 0 2 1 78 6 0 85 2 2 1 0 5 119

Total 12 97 3 2 114 3 4 1 0 8 2 316 17 0 335 12 3 6 0 21 478

08:00 AM 1 22 1 1 25 0 0 0 0 0 2 54 5 1 62 3 5 2 0 10 97
08:15 AM 3 24 1 1 29 0 3 0 0 3 1 54 5 1 61 2 1 2 0 5 98
08:30 AM 5 16 3 0 24 0 0 1 0 1 0 52 1 0 53 3 3 5 0 11 89
08:45 AM 1 4 1 0 6 1 0 1 0 2 1 23 5 3 32 0 1 0 0 1 41

Total 10 66 6 2 84 1 3 2 0 6 4 183 16 5 208 8 10 9 0 27 325

*** BREAK ***

04:00 PM 0 41 1 0 42 2 1 2 0 5 1 23 3 0 27 5 0 2 0 7 81
04:15 PM 2 52 3 0 57 3 3 3 0 9 0 25 6 1 32 2 1 1 0 4 102
04:30 PM 1 55 0 0 56 2 0 2 0 4 1 36 1 0 38 5 2 1 0 8 106
04:45 PM 3 69 0 0 72 2 0 0 0 2 0 33 2 0 35 4 1 3 2 10 119

Total 6 217 4 0 227 9 4 7 0 20 2 117 12 1 132 16 4 7 2 29 408

05:00 PM 2 77 1 2 82 0 1 2 0 3 0 30 2 0 32 3 0 4 0 7 124
05:15 PM 1 62 1 0 64 0 1 1 0 2 0 37 1 0 38 8 0 3 0 11 115
05:30 PM 2 72 0 1 75 2 0 0 0 2 0 32 4 0 36 5 0 5 0 10 123
05:45 PM 4 86 0 1 91 0 0 0 0 0 0 18 0 0 18 4 0 2 0 6 115

Total 9 297 2 4 312 2 2 3 0 7 0 117 7 0 124 20 0 14 0 34 477

Grand Total 37 677 15 8 737 15 13 13 0 41 8 733 52 6 799 56 17 36 2 111 1688
Apprch % 5 91.9 2 1.1  36.6 31.7 31.7 0  1 91.7 6.5 0.8  50.5 15.3 32.4 1.8   

Total % 2.2 40.1 0.9 0.5 43.7 0.9 0.8 0.8 0 2.4 0.5 43.4 3.1 0.4 47.3 3.3 1 2.1 0.1 6.6

5808 Faringdon Place, Suite 100
Raleigh, NC 27609
PH: 919 872-5115

     



File Name : New Hill Olive Chapel Road and Horton Ridge Road
Site Code : 00111418
Start Date : 11/14/2018
Page No : 2

New Hill Olive Chapel Road
From North

Horton Ridge
From East

New Hill Olive Chapel Road
From South

Horton Ridge
From West

Start
Time

Right Thru Left Trucks App. Total Right Thru Left Trucks App. Total Right Thru Left Trucks App. Total Right Thru Left Trucks App. Total Int. Total

Peak Hour Analysis From 7:00:00 AM to 11:45:00 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 7:00:00 AM

7:00:00 AM 2 20 1 1 24 0 0 0 0 0 1 92 6 0 99 2 1 3 0 6 129
7:15:00 AM 4 18 0 0 22 1 2 0 0 3 0 84 4 0 88 6 0 0 0 6 119
7:30:00 AM 4 36 1 0 41 0 2 1 0 3 0 62 1 0 63 2 0 2 0 4 111
7:45:00 AM 2 23 1 1 27 2 0 0 0 2 1 78 6 0 85 2 2 1 0 5 119
Total Volume 12 97 3 2 114 3 4 1 0 8 2 316 17 0 335 12 3 6 0 21 478
% App. Total 10.5 85.1 2.6 1.8  37.5 50 12.5 0  0.6 94.3 5.1 0  57.1 14.3 28.6 0   

PHF .750 .674 .750 .500 .695 .375 .500 .250 .000 .667 .500 .859 .708 .000 .846 .500 .375 .500 .000 .875 .926
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Peak Hour Begins at 07:00 AM
 
Cars & Trucks

Peak Hour Data

North

5808 Faringdon Place, Suite 100
Raleigh, NC 27609
PH: 919 872-5115

     



File Name : New Hill Olive Chapel Road and Horton Ridge Road
Site Code : 00111418
Start Date : 11/14/2018
Page No : 3

New Hill Olive Chapel Road
From North

Horton Ridge
From East

New Hill Olive Chapel Road
From South

Horton Ridge
From West

Start
Time

Right Thru Left Trucks App. Total Right Thru Left Trucks App. Total Right Thru Left Trucks App. Total Right Thru Left Trucks App. Total Int. Total

Peak Hour Analysis From 12:00:00 PM to 5:45:00 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 4:45:00 PM

4:45:00 PM 3 69 0 0 72 2 0 0 0 2 0 33 2 0 35 4 1 3 2 10 119
5:00:00 PM 2 77 1 2 82 0 1 2 0 3 0 30 2 0 32 3 0 4 0 7 124
5:15:00 PM 1 62 1 0 64 0 1 1 0 2 0 37 1 0 38 8 0 3 0 11 115
5:30:00 PM 2 72 0 1 75 2 0 0 0 2 0 32 4 0 36 5 0 5 0 10 123
Total Volume 8 280 2 3 293 4 2 3 0 9 0 132 9 0 141 20 1 15 2 38 481
% App. Total 2.7 95.6 0.7 1  44.4 22.2 33.3 0  0 93.6 6.4 0  52.6 2.6 39.5 5.3   

PHF .667 .909 .500 .375 .893 .500 .500 .375 .000 .750 .000 .892 .563 .000 .928 .625 .250 .750 .250 .864 .970
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Peak Hour Begins at 04:45 PM
 
Cars & Trucks

Peak Hour Data

North

5808 Faringdon Place, Suite 100
Raleigh, NC 27609
PH: 919 872-5115
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File Name : Humie Olive Chapel Road and Richardson Road
Site Code : 00111318
Start Date : 11/13/2018
Page No : 1

Groups Printed- Cars & Trucks
Richardson Road

From North
Humie Olive Chapel ROad

From East
Richardson Road

From South
Humie Olive Chapel ROad

From West
Start Time Right Thru Left Trucks App. Total Right Thru Left Trucks App. Total Right Thru Left Trucks App. Total Right Thru Left Trucks App. Total Int. Total

07:00 AM 4 1 34 0 39 14 8 1 1 24 0 0 0 0 0 0 56 7 0 63 126
07:15 AM 10 0 22 0 32 25 21 0 1 47 0 0 0 0 0 0 8 4 0 12 91
07:30 AM 8 0 29 1 38 6 3 0 0 9 0 0 0 0 0 0 9 5 0 14 61
07:45 AM 8 0 27 1 36 13 19 0 0 32 0 0 0 0 0 0 17 3 0 20 88

Total 30 1 112 2 145 58 51 1 2 112 0 0 0 0 0 0 90 19 0 109 366

08:00 AM 10 0 27 0 37 19 12 0 1 32 0 0 0 0 0 0 15 3 0 18 87
08:15 AM 4 0 28 0 32 16 17 0 0 33 0 1 0 0 1 0 6 2 0 8 74
08:30 AM 4 0 34 0 38 8 12 0 2 22 0 0 0 0 0 0 10 3 0 13 73
08:45 AM 2 0 17 0 19 5 8 0 0 13 0 0 0 0 0 0 7 2 0 9 41

Total 20 0 106 0 126 48 49 0 3 100 0 1 0 0 1 0 38 10 0 48 275

*** BREAK ***

04:00 PM 4 0 12 0 16 17 9 0 0 26 0 0 0 0 0 2 12 1 0 15 57
04:15 PM 5 0 13 1 19 16 8 0 0 24 0 0 0 0 0 0 7 2 0 9 52
04:30 PM 6 0 14 0 20 16 14 0 1 31 0 0 0 0 0 0 11 3 0 14 65
04:45 PM 3 1 16 0 20 12 10 0 0 22 0 0 0 0 0 0 9 3 0 12 54

Total 18 1 55 1 75 61 41 0 1 103 0 0 0 0 0 2 39 9 0 50 228

05:00 PM 1 0 11 0 12 21 10 0 0 31 0 0 0 0 0 0 3 3 0 6 49
05:15 PM 6 0 10 0 16 11 11 0 0 22 0 0 0 0 0 0 11 4 0 15 53
05:30 PM 2 0 3 0 5 11 7 0 2 20 0 0 0 0 0 0 6 1 0 7 32
05:45 PM 3 1 11 0 15 14 8 0 1 23 0 0 0 0 0 0 16 5 0 21 59

Total 12 1 35 0 48 57 36 0 3 96 0 0 0 0 0 0 36 13 0 49 193

Grand Total 80 3 308 3 394 224 177 1 9 411 0 1 0 0 1 2 203 51 0 256 1062
Apprch % 20.3 0.8 78.2 0.8  54.5 43.1 0.2 2.2  0 100 0 0  0.8 79.3 19.9 0   

Total % 7.5 0.3 29 0.3 37.1 21.1 16.7 0.1 0.8 38.7 0 0.1 0 0 0.1 0.2 19.1 4.8 0 24.1

5808 Faringdon Place, Suite 100
Raleigh, NC 27609
PH: 919 872-5115

     



File Name : Humie Olive Chapel Road and Richardson Road
Site Code : 00111318
Start Date : 11/13/2018
Page No : 2

Richardson Road
From North

Humie Olive Chapel ROad
From East

Richardson Road
From South

Humie Olive Chapel ROad
From West

Start
Time

Right Thru Left Trucks App. Total Right Thru Left Trucks App. Total Right Thru Left Trucks App. Total Right Thru Left Trucks App. Total Int. Total

Peak Hour Analysis From 7:00:00 AM to 11:45:00 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 7:00:00 AM

7:00:00 AM 4 1 34 0 39 14 8 1 1 24 0 0 0 0 0 0 56 7 0 63 126
7:15:00 AM 10 0 22 0 32 25 21 0 1 47 0 0 0 0 0 0 8 4 0 12 91
7:30:00 AM 8 0 29 1 38 6 3 0 0 9 0 0 0 0 0 0 9 5 0 14 61
7:45:00 AM 8 0 27 1 36 13 19 0 0 32 0 0 0 0 0 0 17 3 0 20 88
Total Volume 30 1 112 2 145 58 51 1 2 112 0 0 0 0 0 0 90 19 0 109 366
% App. Total 20.7 0.7 77.2 1.4  51.8 45.5 0.9 1.8  0 0 0 0  0 82.6 17.4 0   

PHF .750 .250 .824 .500 .929 .580 .607 .250 .500 .596 .000 .000 .000 .000 .000 .000 .402 .679 .000 .433 .726

 Richardson Road 
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Peak Hour Begins at 07:00 AM
 
Cars & Trucks

Peak Hour Data

North

5808 Faringdon Place, Suite 100
Raleigh, NC 27609
PH: 919 872-5115

     



File Name : Humie Olive Chapel Road and Richardson Road
Site Code : 00111318
Start Date : 11/13/2018
Page No : 3

Richardson Road
From North

Humie Olive Chapel ROad
From East

Richardson Road
From South

Humie Olive Chapel ROad
From West

Start
Time

Right Thru Left Trucks App. Total Right Thru Left Trucks App. Total Right Thru Left Trucks App. Total Right Thru Left Trucks App. Total Int. Total

Peak Hour Analysis From 12:00:00 PM to 5:45:00 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 4:00:00 PM

4:00:00 PM 4 0 12 0 16 17 9 0 0 26 0 0 0 0 0 2 12 1 0 15 57
4:15:00 PM 5 0 13 1 19 16 8 0 0 24 0 0 0 0 0 0 7 2 0 9 52
4:30:00 PM 6 0 14 0 20 16 14 0 1 31 0 0 0 0 0 0 11 3 0 14 65
4:45:00 PM 3 1 16 0 20 12 10 0 0 22 0 0 0 0 0 0 9 3 0 12 54
Total Volume 18 1 55 1 75 61 41 0 1 103 0 0 0 0 0 2 39 9 0 50 228
% App. Total 24 1.3 73.3 1.3  59.2 39.8 0 1  0 0 0 0  4 78 18 0   

PHF .750 .250 .859 .250 .938 .897 .732 .000 .250 .831 .000 .000 .000 .000 .000 .250 .813 .750 .000 .833 .877

 Richardson Road 

 H
u

m
ie

 O
liv

e
 C

h
a

p
e

l 
R

O
a

d
 

 H
u

m
ie

 O
liv

e
 C

h
a

p
e

l R
O

a
d

 

 Richardson Road 

Right
18 

Thru
1 

Left
55 

Trucks
1 

InOut Total
70 75 145 

R
ig

h
t

6
1

 
T

h
ru 4

1
 

L
e

ft 0
 
T

ru
c
k
s 1
 

O
u

t
T

o
ta

l
In

9
4

 
1

0
3

 
1

9
7

 

Left
0 

Thru
0 

Right
0 

Trucks
0 

Out TotalIn
3 0 3 

L
e

ft
9

 
T

h
ru3

9
 

R
ig

h
t2
 

T
ru

c
k
s0
 

T
o

ta
l

O
u

t
In

5
9

 
5

0
 

1
0

9
 

Peak Hour Begins at 04:00 PM
 
Cars & Trucks

Peak Hour Data

North

5808 Faringdon Place, Suite 100
Raleigh, NC 27609
PH: 919 872-5115

     



5808 Faringdon Place, Suite 100
Raleigh, NC 27609
PH: 919 872-5115

     



File Name : Humie Olive Chapel Road and New Hill Olive Chapel Road
Site Code : 00111418
Start Date : 11/14/2018
Page No : 1

Groups Printed- Cars & Trucks
New Hill Olive Chapel Road

From North
Humie Olive Chapel Road

From East
New Hill Olive Chapel Road

From South
Driveway

From West
Start Time Right Thru Left Trucks App. Total Right Thru Left Trucks App. Total Right Thru Left Trucks App. Total Right Thru Left Trucks App. Total Int. Total

07:00 AM 0 19 13 1 33 5 0 2 0 7 30 68 1 0 99 0 0 0 0 0 139
07:15 AM 0 16 3 0 19 6 0 9 0 15 8 66 0 0 74 0 0 0 0 0 108
07:30 AM 0 34 10 0 44 9 0 5 0 14 4 60 0 0 64 0 0 0 0 0 122
07:45 AM 0 24 5 1 30 7 0 2 0 9 7 77 0 0 84 0 0 0 0 0 123

Total 0 93 31 2 126 27 0 18 0 45 49 271 1 0 321 0 0 0 0 0 492

08:00 AM 0 21 3 1 25 6 0 3 0 9 4 73 0 0 77 0 0 0 0 0 111
08:15 AM 0 27 3 1 31 5 0 0 0 5 3 54 0 1 58 0 0 0 0 0 94
08:30 AM 0 20 1 1 22 5 0 3 1 9 3 51 0 0 54 0 0 0 0 0 85
08:45 AM 0 8 4 0 12 5 0 0 0 5 1 26 0 1 28 0 0 0 0 0 45

Total 0 76 11 3 90 21 0 6 1 28 11 204 0 2 217 0 0 0 0 0 335

*** BREAK ***

04:00 PM 0 39 6 0 45 9 0 1 0 10 2 22 0 0 24 0 0 0 0 0 79
04:15 PM 0 38 13 0 51 8 0 7 0 15 2 26 0 0 28 0 0 0 0 0 94
04:30 PM 0 60 3 0 63 8 0 0 1 9 1 32 0 0 33 0 0 0 0 0 105
04:45 PM 0 73 2 0 75 2 0 3 0 5 2 34 0 0 36 0 0 0 0 0 116

Total 0 210 24 0 234 27 0 11 1 39 7 114 0 0 121 0 0 0 0 0 394

05:00 PM 0 74 4 1 79 4 0 4 1 9 2 36 0 2 40 0 0 0 0 0 128
05:15 PM 0 54 3 0 57 3 0 2 0 5 4 36 0 0 40 0 0 0 0 0 102
05:30 PM 0 63 6 1 70 11 0 8 0 19 5 36 0 0 41 0 0 0 0 0 130
05:45 PM 0 87 10 1 98 1 0 4 1 6 3 20 0 1 24 0 0 0 0 0 128

Total 0 278 23 3 304 19 0 18 2 39 14 128 0 3 145 0 0 0 0 0 488

Grand Total 0 657 89 8 754 94 0 53 4 151 81 717 1 5 804 0 0 0 0 0 1709
Apprch % 0 87.1 11.8 1.1  62.3 0 35.1 2.6  10.1 89.2 0.1 0.6  0 0 0 0   

Total % 0 38.4 5.2 0.5 44.1 5.5 0 3.1 0.2 8.8 4.7 42 0.1 0.3 47 0 0 0 0 0

5808 Faringdon Place, Suite 100
Raleigh, NC 27609
PH: 919 872-5115

     



File Name : Humie Olive Chapel Road and New Hill Olive Chapel Road
Site Code : 00111418
Start Date : 11/14/2018
Page No : 2

New Hill Olive Chapel Road
From North

Humie Olive Chapel Road
From East

New Hill Olive Chapel Road
From South

Driveway
From West

Start
Time

Right Thru Left Trucks App. Total Right Thru Left Trucks App. Total Right Thru Left Trucks App. Total Right Thru Left Trucks App. Total Int. Total

Peak Hour Analysis From 7:00:00 AM to 11:45:00 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 7:00:00 AM

7:00:00 AM 0 19 13 1 33 5 0 2 0 7 30 68 1 0 99 0 0 0 0 0 139
7:15:00 AM 0 16 3 0 19 6 0 9 0 15 8 66 0 0 74 0 0 0 0 0 108
7:30:00 AM 0 34 10 0 44 9 0 5 0 14 4 60 0 0 64 0 0 0 0 0 122
7:45:00 AM 0 24 5 1 30 7 0 2 0 9 7 77 0 0 84 0 0 0 0 0 123
Total Volume 0 93 31 2 126 27 0 18 0 45 49 271 1 0 321 0 0 0 0 0 492
% App. Total 0 73.8 24.6 1.6  60 0 40 0  15.3 84.4 0.3 0  0 0 0 0   

PHF .000 .684 .596 .500 .716 .750 .000 .500 .000 .750 .408 .880 .250 .000 .811 .000 .000 .000 .000 .000 .885
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Peak Hour Begins at 07:00 AM
 
Cars & Trucks

Peak Hour Data

North

5808 Faringdon Place, Suite 100
Raleigh, NC 27609
PH: 919 872-5115

     



File Name : Humie Olive Chapel Road and New Hill Olive Chapel Road
Site Code : 00111418
Start Date : 11/14/2018
Page No : 3

New Hill Olive Chapel Road
From North

Humie Olive Chapel Road
From East

New Hill Olive Chapel Road
From South

Driveway
From West

Start
Time

Right Thru Left Trucks App. Total Right Thru Left Trucks App. Total Right Thru Left Trucks App. Total Right Thru Left Trucks App. Total Int. Total

Peak Hour Analysis From 12:00:00 PM to 5:45:00 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 5:00:00 PM

5:00:00 PM 0 74 4 1 79 4 0 4 1 9 2 36 0 2 40 0 0 0 0 0 128
5:15:00 PM 0 54 3 0 57 3 0 2 0 5 4 36 0 0 40 0 0 0 0 0 102
5:30:00 PM 0 63 6 1 70 11 0 8 0 19 5 36 0 0 41 0 0 0 0 0 130
5:45:00 PM 0 87 10 1 98 1 0 4 1 6 3 20 0 1 24 0 0 0 0 0 128
Total Volume 0 278 23 3 304 19 0 18 2 39 14 128 0 3 145 0 0 0 0 0 488
% App. Total 0 91.4 7.6 1  48.7 0 46.2 5.1  9.7 88.3 0 2.1  0 0 0 0   

PHF .000 .799 .575 .750 .776 .432 .000 .563 .500 .513 .700 .889 .000 .375 .884 .000 .000 .000 .000 .000 .938
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Peak Hour Begins at 05:00 PM
 
Cars & Trucks

Peak Hour Data

North

5808 Faringdon Place, Suite 100
Raleigh, NC 27609
PH: 919 872-5115

     



5808 Faringdon Place, Suite 100
Raleigh, NC 27609
PH: 919 872-5115

     



File Name : Apex(New Hill Hollerman and Old US 1)PM
Site Code : 
Start Date : 9/11/2019
Page No : 1

Groups Printed- Cars + - Trucks
New Hill Hollerman Road

Southbound
Old US 1

Westbound
New Hill Olive Chapel Road

Northbound
Old US 1

Eastbound
Start Time Right Thru Left App. Total Right Thru Left App. Total Right Thru Left App. Total Right Thru Left App. Total Int. Total

04:00 PM 15 25 12 52 6 14 6 26 11 57 8 76 16 26 13 55 209
04:15 PM 12 34 12 58 9 20 6 35 10 65 6 81 8 27 20 55 229
04:30 PM 20 34 11 65 8 35 11 54 10 65 5 80 6 31 18 55 254
04:45 PM 17 35 17 69 11 20 7 38 7 58 3 68 6 36 29 71 246

Total 64 128 52 244 34 89 30 153 38 245 22 305 36 120 80 236 938

05:00 PM 14 32 9 55 12 19 8 39 7 71 6 84 4 25 29 58 236
05:15 PM 17 50 9 76 9 24 13 46 8 98 6 112 6 44 43 93 327
05:30 PM 15 50 13 78 16 33 9 58 3 85 7 95 9 32 51 92 323
05:45 PM 16 42 12 70 8 25 5 38 7 93 4 104 7 28 36 71 283

Total 62 174 43 279 45 101 35 181 25 347 23 395 26 129 159 314 1169

Grand Total 126 302 95 523 79 190 65 334 63 592 45 700 62 249 239 550 2107
Apprch % 24.1 57.7 18.2  23.7 56.9 19.5  9 84.6 6.4  11.3 45.3 43.5   

Total % 6 14.3 4.5 24.8 3.7 9 3.1 15.9 3 28.1 2.1 33.2 2.9 11.8 11.3 26.1
Cars + 124 297 92 513 74 185 62 321 55 577 45 677 61 248 237 546 2057

% Cars + 98.4 98.3 96.8 98.1 93.7 97.4 95.4 96.1 87.3 97.5 100 96.7 98.4 99.6 99.2 99.3 97.6
Trucks 2 5 3 10 5 5 3 13 8 15 0 23 1 1 2 4 50

% Trucks 1.6 1.7 3.2 1.9 6.3 2.6 4.6 3.9 12.7 2.5 0 3.3 1.6 0.4 0.8 0.7 2.4



File Name : Apex(New Hill Hollerman and Old US 1)PM
Site Code : 
Start Date : 9/11/2019
Page No : 2

New Hill Hollerman Road
Southbound

Old US 1
Westbound

New Hill Olive Chapel Road
Northbound

Old US 1
Eastbound

Start Time Right Thru Left App. Total Right Thru Left App. Total Right Thru Left App. Total Right Thru Left App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 05:00 PM

05:00 PM 14 32 9 55 12 19 8 39 7 71 6 84 4 25 29 58 236
05:15 PM 17 50 9 76 9 24 13 46 8 98 6 112 6 44 43 93 327
05:30 PM 15 50 13 78 16 33 9 58 3 85 7 95 9 32 51 92 323
05:45 PM 16 42 12 70 8 25 5 38 7 93 4 104 7 28 36 71 283

Total Volume 62 174 43 279 45 101 35 181 25 347 23 395 26 129 159 314 1169
% App. Total 22.2 62.4 15.4  24.9 55.8 19.3  6.3 87.8 5.8  8.3 41.1 50.6   

PHF .912 .870 .827 .894 .703 .765 .673 .780 .781 .885 .821 .882 .722 .733 .779 .844 .894
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Peak Hour Begins at 05:00 PM
 
Cars +
Trucks

Peak Hour Data

North



File Name : Apex(New Hill Hollerman and Old US 1)AM
Site Code : 
Start Date : 9/11/2019
Page No : 1

Groups Printed- Cars + - Trucks
New Hill Hollerman Road

Southbound
Old US 1

Westbound
New Hill Olive Chapel Road

Northbound
Old US 1

Eastbound
Start Time Right Thru Left App. Total Right Thru Left App. Total Right Thru Left App. Total Right Thru Left App. Total Int. Total

07:00 AM 21 85 8 114 14 30 22 66 3 21 10 34 6 7 12 25 239
07:15 AM 18 74 7 99 17 44 13 74 4 38 8 50 4 9 12 25 248
07:30 AM 26 90 8 124 9 57 11 77 4 38 6 48 6 13 9 28 277
07:45 AM 23 81 13 117 7 39 10 56 5 30 7 42 8 18 11 37 252

Total 88 330 36 454 47 170 56 273 16 127 31 174 24 47 44 115 1016

08:00 AM 21 71 8 100 8 35 8 51 5 35 7 47 6 13 8 27 225
08:15 AM 24 81 19 124 17 35 9 61 7 37 8 52 2 15 10 27 264
08:30 AM 17 64 10 91 6 44 4 54 8 19 10 37 3 10 17 30 212
08:45 AM 26 35 12 73 11 38 6 55 3 21 5 29 10 15 9 34 191

Total 88 251 49 388 42 152 27 221 23 112 30 165 21 53 44 118 892

Grand Total 176 581 85 842 89 322 83 494 39 239 61 339 45 100 88 233 1908
Apprch % 20.9 69 10.1  18 65.2 16.8  11.5 70.5 18  19.3 42.9 37.8   

Total % 9.2 30.5 4.5 44.1 4.7 16.9 4.4 25.9 2 12.5 3.2 17.8 2.4 5.2 4.6 12.2
Cars + 170 567 78 815 86 320 80 486 39 226 61 326 45 95 81 221 1848

% Cars + 96.6 97.6 91.8 96.8 96.6 99.4 96.4 98.4 100 94.6 100 96.2 100 95 92 94.8 96.9
Trucks 6 14 7 27 3 2 3 8 0 13 0 13 0 5 7 12 60

% Trucks 3.4 2.4 8.2 3.2 3.4 0.6 3.6 1.6 0 5.4 0 3.8 0 5 8 5.2 3.1



File Name : Apex(New Hill Hollerman and Old US 1)AM
Site Code : 
Start Date : 9/11/2019
Page No : 2

New Hill Hollerman Road
Southbound

Old US 1
Westbound

New Hill Olive Chapel Road
Northbound

Old US 1
Eastbound

Start Time Right Thru Left App. Total Right Thru Left App. Total Right Thru Left App. Total Right Thru Left App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30 AM

07:30 AM 26 90 8 124 9 57 11 77 4 38 6 48 6 13 9 28 277
07:45 AM 23 81 13 117 7 39 10 56 5 30 7 42 8 18 11 37 252
08:00 AM 21 71 8 100 8 35 8 51 5 35 7 47 6 13 8 27 225
08:15 AM 24 81 19 124 17 35 9 61 7 37 8 52 2 15 10 27 264

Total Volume 94 323 48 465 41 166 38 245 21 140 28 189 22 59 38 119 1018
% App. Total 20.2 69.5 10.3  16.7 67.8 15.5  11.1 74.1 14.8  18.5 49.6 31.9   

PHF .904 .897 .632 .938 .603 .728 .864 .795 .750 .921 .875 .909 .688 .819 .864 .804 .919
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Peak Hour Begins at 07:30 AM
 
Cars +
Trucks

Peak Hour Data

North



File Name : Apex(Humie Olive and Olive Farm)PM
Site Code : 
Start Date : 9/11/2019
Page No : 1

Groups Printed- Cars + - Trucks
Humie Olive Road

Westbound
Olive Farm Road

Northbound
Humie Olive Road

Eastbound
Start Time Thru Left App. Total Right Left App. Total Right Thru App. Total Int. Total
04:00 PM 8 1 9 0 0 0 0 5 5 14
04:15 PM 8 0 8 1 0 1 0 13 13 22
04:30 PM 19 1 20 1 0 1 0 14 14 35
04:45 PM 3 0 3 0 0 0 0 19 19 22

Total 38 2 40 2 0 2 0 51 51 93

05:00 PM 4 0 4 0 0 0 0 6 6 10
05:15 PM 12 0 12 0 1 1 0 12 12 25
05:30 PM 12 1 13 0 0 0 2 13 15 28
05:45 PM 13 0 13 0 0 0 0 17 17 30

Total 41 1 42 0 1 1 2 48 50 93

Grand Total 79 3 82 2 1 3 2 99 101 186
Apprch % 96.3 3.7  66.7 33.3  2 98   

Total % 42.5 1.6 44.1 1.1 0.5 1.6 1.1 53.2 54.3
Cars + 74 3 77 2 1 3 2 97 99 179

% Cars + 93.7 100 93.9 100 100 100 100 98 98 96.2
Trucks 5 0 5 0 0 0 0 2 2 7

% Trucks 6.3 0 6.1 0 0 0 0 2 2 3.8



File Name : Apex(Humie Olive and Olive Farm)PM
Site Code : 
Start Date : 9/11/2019
Page No : 2

Humie Olive Road
Westbound

Olive Farm Road
Northbound

Humie Olive Road
Eastbound

Start Time Thru Left App. Total Right Left App. Total Right Thru App. Total Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:00 PM

04:00 PM 8 1 9 0 0 0 0 5 5 14
04:15 PM 8 0 8 1 0 1 0 13 13 22
04:30 PM 19 1 20 1 0 1 0 14 14 35
04:45 PM 3 0 3 0 0 0 0 19 19 22

Total Volume 38 2 40 2 0 2 0 51 51 93
% App. Total 95 5  100 0  0 100   

PHF .500 .500 .500 .500 .000 .500 .000 .671 .671 .664
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Peak Hour Begins at 04:00 PM
 
Cars +
Trucks

Peak Hour Data

North



File Name : Apex(Humie Olive and Olive Farm)AM
Site Code : 
Start Date : 9/11/2019
Page No : 1

Groups Printed- Cars + - Trucks
Humie Olive Road

Westbound
Olive Farm Road

Northbound
Humie Olive Road

Eastbound
Start Time Thru Left App. Total Right Left App. Total Right Thru App. Total Int. Total
07:00 AM 17 0 17 0 0 0 1 33 34 51
07:15 AM 21 0 21 0 2 2 0 11 11 34
07:30 AM 9 0 9 0 1 1 0 15 15 25
07:45 AM 13 0 13 0 0 0 0 22 22 35

Total 60 0 60 0 3 3 1 81 82 145

08:00 AM 25 0 25 0 0 0 0 9 9 34
08:15 AM 7 0 7 0 0 0 0 8 8 15
08:30 AM 7 0 7 0 0 0 0 15 15 22
08:45 AM 8 0 8 0 0 0 0 4 4 12

Total 47 0 47 0 0 0 0 36 36 83

Grand Total 107 0 107 0 3 3 1 117 118 228
Apprch % 100 0  0 100  0.8 99.2   

Total % 46.9 0 46.9 0 1.3 1.3 0.4 51.3 51.8
Cars + 99 0 99 0 3 3 1 112 113 215

% Cars + 92.5 0 92.5 0 100 100 100 95.7 95.8 94.3
Trucks 8 0 8 0 0 0 0 5 5 13

% Trucks 7.5 0 7.5 0 0 0 0 4.3 4.2 5.7



File Name : Apex(Humie Olive and Olive Farm)AM
Site Code : 
Start Date : 9/11/2019
Page No : 2

Humie Olive Road
Westbound

Olive Farm Road
Northbound

Humie Olive Road
Eastbound

Start Time Thru Left App. Total Right Left App. Total Right Thru App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:00 AM

07:00 AM 17 0 17 0 0 0 1 33 34 51
07:15 AM 21 0 21 0 2 2 0 11 11 34
07:30 AM 9 0 9 0 1 1 0 15 15 25
07:45 AM 13 0 13 0 0 0 0 22 22 35

Total Volume 60 0 60 0 3 3 1 81 82 145
% App. Total 100 0  0 100  1.2 98.8   

PHF .714 .000 .714 .000 .375 .375 .250 .614 .603 .711
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Peak Hour Begins at 07:00 AM
 
Cars +
Trucks

Peak Hour Data

North



File Name : Apex(Evans and Humie Olive )PM
Site Code : 
Start Date : 9/11/2019
Page No : 1

Groups Printed- Cars + - Trucks
Evans Road
Southbound

Humie Olive Road
Westbound

School Access
Northbound

Humie Olive Road
Eastbound

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

04:00 PM 13 2 7 0 22 11 48 7 0 66 6 3 3 0 12 3 48 11 0 62 162
04:15 PM 31 6 11 0 48 14 54 13 0 81 3 5 6 0 14 2 48 8 0 58 201
04:30 PM 22 9 12 0 43 15 66 28 0 109 16 10 7 0 33 8 78 24 0 110 295
04:45 PM 10 18 11 0 39 15 52 21 0 88 19 7 10 0 36 15 46 12 1 74 237

Total 76 35 41 0 152 55 220 69 0 344 44 25 26 0 95 28 220 55 1 304 895

05:00 PM 18 3 10 0 31 21 45 6 0 72 4 4 4 0 12 0 47 11 0 58 173
05:15 PM 16 1 8 0 25 18 51 3 0 72 1 0 1 0 2 0 43 8 0 51 150
05:30 PM 15 0 6 0 21 20 86 1 0 107 20 18 8 0 46 2 42 15 2 61 235
05:45 PM 15 2 4 0 21 11 68 5 0 84 4 5 2 0 11 3 79 28 0 110 226

Total 64 6 28 0 98 70 250 15 0 335 29 27 15 0 71 5 211 62 2 280 784

Grand Total 140 41 69 0 250 125 470 84 0 679 73 52 41 0 166 33 431 117 3 584 1679
Apprch % 56 16.4 27.6 0  18.4 69.2 12.4 0  44 31.3 24.7 0  5.7 73.8 20 0.5   

Total % 8.3 2.4 4.1 0 14.9 7.4 28 5 0 40.4 4.3 3.1 2.4 0 9.9 2 25.7 7 0.2 34.8
Cars + 140 41 69 0 250 125 462 84 0 671 73 52 41 0 166 33 425 117 3 578 1665

% Cars + 100 100 100 0 100 100 98.3 100 0 98.8 100 100 100 0 100 100 98.6 100 100 99 99.2
Trucks 0 0 0 0 0 0 8 0 0 8 0 0 0 0 0 0 6 0 0 6 14

% Trucks 0 0 0 0 0 0 1.7 0 0 1.2 0 0 0 0 0 0 1.4 0 0 1 0.8



File Name : Apex(Evans and Humie Olive )PM
Site Code : 
Start Date : 9/11/2019
Page No : 2

Evans Road
Southbound

Humie Olive Road
Westbound

School Access
Northbound

Humie Olive Road
Eastbound

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:15 PM

04:15 PM 31 6 11 0 48 14 54 13 0 81 3 5 6 0 14 2 48 8 0 58 201
04:30 PM 22 9 12 0 43 15 66 28 0 109 16 10 7 0 33 8 78 24 0 110 295
04:45 PM 10 18 11 0 39 15 52 21 0 88 19 7 10 0 36 15 46 12 1 74 237
05:00 PM 18 3 10 0 31 21 45 6 0 72 4 4 4 0 12 0 47 11 0 58 173

Total Volume 81 36 44 0 161 65 217 68 0 350 42 26 27 0 95 25 219 55 1 300 906
% App. Total 50.3 22.4 27.3 0  18.6 62 19.4 0  44.2 27.4 28.4 0  8.3 73 18.3 0.3   

PHF .653 .500 .917 .000 .839 .774 .822 .607 .000 .803 .553 .650 .675 .000 .660 .417 .702 .573 .250 .682 .768
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File Name : Apex(Evans and Humie Olive )AM
Site Code : 
Start Date : 9/11/2019
Page No : 1

Groups Printed- Cars + - Trucks
Evans Road
Southbound

Humie Olive Road
Westbound

School Access
Northbound

Humie Olive Road
Eastbound

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

07:00 AM 149 3 12 0 164 2 175 5 0 182 1 2 1 0 4 1 90 34 4 129 479
07:15 AM 20 1 16 0 37 5 49 4 0 58 1 0 0 0 1 7 109 37 1 154 250
07:30 AM 19 14 20 0 53 6 49 18 0 73 1 0 1 1 3 13 32 8 2 55 184
07:45 AM 8 37 9 0 54 4 46 56 0 106 70 36 18 0 124 30 40 3 12 85 369

Total 196 55 57 0 308 17 319 83 0 419 73 38 20 1 132 51 271 82 19 423 1282

08:00 AM 9 14 14 0 37 4 29 26 0 59 41 18 25 0 84 15 48 4 1 68 248
08:15 AM 4 3 7 0 14 6 33 1 0 40 5 2 1 0 8 2 44 9 1 56 118
08:30 AM 11 2 14 0 27 5 30 6 0 41 3 2 0 2 7 0 52 6 3 61 136
08:45 AM 13 0 19 0 32 5 42 2 0 49 5 4 0 1 10 1 63 9 0 73 164

Total 37 19 54 0 110 20 134 35 0 189 54 26 26 3 109 18 207 28 5 258 666

Grand Total 233 74 111 0 418 37 453 118 0 608 127 64 46 4 241 69 478 110 24 681 1948
Apprch % 55.7 17.7 26.6 0  6.1 74.5 19.4 0  52.7 26.6 19.1 1.7  10.1 70.2 16.2 3.5   

Total % 12 3.8 5.7 0 21.5 1.9 23.3 6.1 0 31.2 6.5 3.3 2.4 0.2 12.4 3.5 24.5 5.6 1.2 35
Cars + 233 74 111 0 418 37 439 118 0 594 127 64 46 4 241 69 468 110 24 671 1924

% Cars + 100 100 100 0 100 100 96.9 100 0 97.7 100 100 100 100 100 100 97.9 100 100 98.5 98.8
Trucks 0 0 0 0 0 0 14 0 0 14 0 0 0 0 0 0 10 0 0 10 24

% Trucks 0 0 0 0 0 0 3.1 0 0 2.3 0 0 0 0 0 0 2.1 0 0 1.5 1.2



File Name : Apex(Evans and Humie Olive )AM
Site Code : 
Start Date : 9/11/2019
Page No : 2

Evans Road
Southbound

Humie Olive Road
Westbound

School Access
Northbound

Humie Olive Road
Eastbound

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:00 AM

07:00 AM 149 3 12 0 164 2 175 5 0 182 1 2 1 0 4 1 90 34 4 129 479
07:15 AM 20 1 16 0 37 5 49 4 0 58 1 0 0 0 1 7 109 37 1 154 250
07:30 AM 19 14 20 0 53 6 49 18 0 73 1 0 1 1 3 13 32 8 2 55 184
07:45 AM 8 37 9 0 54 4 46 56 0 106 70 36 18 0 124 30 40 3 12 85 369

Total Volume 196 55 57 0 308 17 319 83 0 419 73 38 20 1 132 51 271 82 19 423 1282
% App. Total 63.6 17.9 18.5 0  4.1 76.1 19.8 0  55.3 28.8 15.2 0.8  12.1 64.1 19.4 4.5   

PHF .329 .372 .713 .000 .470 .708 .456 .371 .000 .576 .261 .264 .278 .250 .266 .425 .622 .554 .396 .687 .669
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SIGNAL INFORMATION 



                     

                     

                     

SHEET NO.PROJECT REFERENCE NO.

SEAL

PREPARED BY:

SIG. INVENTORY NO.

SCALE REVISIONS

RKA PROJ. NO:

INIT. DATE

REVIEWED BY:

DATESIGNATURE

PLAN DATE:
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750 N. Greenfield Pkwy, Garner, NC 27529

Prepared for:
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* These values may be field adjusted.  Do not adjust Min Green and Extension times for phases 2 and 6 lower than what is shown.  Min Green for all 

Min Green 1 *

Extension 1 *

Max Green 1 *

Yellow Clearance

Red Clearance

Walk 1 *

Don't Walk 1
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Prepared in the offices of:
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Apex Friendship M.S. Driveway
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SR 1147 (Evans Road)/

at 

SR 1142 (Humie Olive Road)
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    P1-P3 for pushbutton location details.

11. Shown locations of pedestrian signals are conceptual only.  See sheets

10. Closed loop system data: Master Asset #10518, Controller Asset #1332.

    Coordinated signal system timing values supersede these values.

9.  Maximum times shown in timing chart are for free-run operation only.

8.  Program pedestrian heads to countdown the flashing "DON'T WALK" time only.

7.  Omit "WALK" and flashing "DON'T WALK" with no pedestrian calls.

    turning right on red.

6.  Locate new cabinet so as not to obstruct sight distance of vehicles

5.  Set all detector units to presence mode.

4.  Phase 3 and/or 7 may be lagged.

3.  Phase 1 and/or 5 may be lagged.

    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 2012, and

1.  Refer to "Roadway Standard Drawings NCDOT" dated January 2012,
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SHEET NO.PROJECT REFERENCE NO.

RAMEY KEMP

Transportation Engineers
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919-872-5115 Tel. 919-878-5416 Fax.

Raleigh, North Carolina 27609

5808 Faringdon Place, Suite 100

ASSOCIATES, INC.
&

Prepared in the offices of:

'1' (VEHICLE OVERLAP SETTINGS).

FROM MAIN MENU PRESS '8' (OVERLAPS), THEN

 PHASE:          12345678910111213141516

 PAGE 1: VEHICLE OVERLAP 'A' SETTINGS

VEH OVL PARENTS:

VEH OVL NOT VEH:

VEH OVL NOT PED:

VEH OVL GRN EXT:

STARTUP COLOR: _ RED  _ YELLOW  _ GREEN

SELECT VEHICLE OVERLAP OPTIONS:   (Y/N)

GREEN EXTENSION (0-255 SEC).........0

YELLOW CLEAR (0=PARENT,3-25.5 SEC)..0.0

RED CLEAR (0=PARENT,0.1-25.5 SEC)...0.0

OUTPUT AS PHASE # (0=NONE, 1-16)....0

FLASH COLORS:  _ RED  _ YELLOW  X GREEN

 PHASE:          12345678910111213141516

VEH OVL PARENTS:

VEH OVL NOT VEH:

VEH OVL NOT PED:

VEH OVL GRN EXT:

STARTUP COLOR: _ RED  _ YELLOW  _ GREEN

SELECT VEHICLE OVERLAP OPTIONS:   (Y/N)

GREEN EXTENSION (0-255 SEC).........0

YELLOW CLEAR (0=PARENT,3-25.5 SEC)..0.0

RED CLEAR (0=PARENT,0.1-25.5 SEC)...0.0

OUTPUT AS PHASE # (0=NONE, 1-16)....0

XX

FLASH COLORS:  _ RED  _ YELLOW  X GREEN

OVERLAP PROGRAMMING COMPLETE

SEAL

PREPARED BY:

REVISIONS INIT. DATE

REVIEWED BY:
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PLAN DATE:
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XX

(program controller as shown below)

LOGICAL I/O PROCESSOR PROGRAMMING DETAIL

   PROCESSOR).

2. FROM MAIN MENU PRESS '6' (OUTPUTS), THEN '3' (LOGICAL I/O

1. FROM MAIN MENU PRESS '2' (PHASE CONTROL), THEN '1' (PHASE

   CONTROL FUNCTIONS). SCROLL TO THE BOTTOM OF THE MENU AND

TO PRODUCE SPECIAL FYA-PPLT SIGNAL SEQUENCE

  Sheet 2 of 2

Electrical Detail

SCROLL DOWN ~

  LOGICAL I/O COMMAND #1  (+/-COMMAND#)

THEN:~ ~~
PRESS '+'

SCROLL DOWN ~

  LOGICAL I/O COMMAND #2  (+/-COMMAND#)

THEN:~ ~~
PRESS '+'

NOTE:  LOGIC FOR

CLEAR WHEN

TRANSITIONING

NOTE:  LOGIC FOR

SWITCHING

FLASHING YELLOW

ARROW "OFF"

SCROLL DOWN ~

  LOGICAL I/O COMMAND #3  (+/-COMMAND#)

THEN:~ ~~
PRESS '+'

NOTE:  LOGIC FOR

YELLOW

ARROW

CLEARANCE

~
THEN:~ ~~SCROLL DOWN 

~
THEN:~ ~~SCROLL DOWN 

PRESS '+'

NOTE:  LOGIC FOR

CLEAR WHEN

TRANSITIONING

NOTE:  LOGIC FOR

SWITCHING

FLASHING YELLOW

ARROW "OFF"

~
THEN:~ ~~SCROLL DOWN 

PRESS '+'

NOTE:  LOGIC FOR

YELLOW

ARROW

CLEARANCE

LOGIC I/O PROCESSOR PROGRAMMING COMPLETE

IF  ACTIVE PHASE       #1  IS ON

AND RED CLEAR ON PHASE #1  IS ON

IF  ACTIVE PHASE       #1  IS ON

SET OUTPUT  ASSIGNMENT #50 ON

SET OUTPUT  ASSIGNMENT #51 OFF

SET OUTPUT  ASSIGNMENT #52 OFF

SET OUTPUT  ASSIGNMENT #51 ON

PHASE 1 RED

FROM PHASE 1

TO PHASE 2

(HEAD 11).

DURING PHASE 1

(HEAD 11).

FROM PHASE 1

(HEAD 11).

IF  YELLOW ON PHASE    #1  IS ON

IF  ACTIVE PHASE       #3  IS ON

AND RED CLEAR ON PHASE #3  IS ON PHASE 3 RED

FROM PHASE 3

TO PHASE 4

(HEAD 31).

DURING PHASE 3

(HEAD 31).

FROM PHASE 3

(HEAD 31).

SET OUTPUT  ASSIGNMENT #47 ON

SET OUTPUT  ASSIGNMENT #48 OFF

IF  ACTIVE PHASE       #3  IS ON

SET OUTPUT  ASSIGNMENT #49 OFF

IF  YELLOW ON PHASE    #3  IS ON

SET OUTPUT  ASSIGNMENT #48 ON

 PAGE 1: VEHICLE OVERLAP 'B' SETTINGS

OUTPUT 39 = Overlap D Red

OUTPUT 40 = Overlap D Yellow

OUTPUT 41 = Overlap D Green

PRESS '+' 

OUTPUT 42 = Overlap C Red

OUTPUT 43 = Overlap C Yellow

OUTPUT 44 = Overlap C Green

Countdown Ped Signals are required to display timing only during 

Ped Clearance Interval.  Consult Ped Signal Module user's manual 

COUNTDOWN PEDESTRIAN SIGNAL OPERATION

for instructions on selecting this feature.

New Installation

   ENABLE ACT LOGIC COMMANDS 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11 AND 12.

SCROLL DOWN ~
THEN:~ ~~

PRESS '+'

SCROLL DOWN ~
THEN:~ ~~

PRESS '+'

NOTE:  LOGIC FOR

CLEAR WHEN

NOTE:  LOGIC FOR

SWITCHING

FLASHING YELLOW

ARROW "OFF"

SCROLL DOWN ~
THEN:~ ~~

PRESS '+'

NOTE:  LOGIC FOR

YELLOW

ARROW

CLEARANCE

IF  ACTIVE PHASE       #5  IS ON

AND RED CLEAR ON PHASE #5  IS ON

IF  ACTIVE PHASE       #5  IS ON

SET OUTPUT  ASSIGNMENT #42 ON

SET OUTPUT  ASSIGNMENT #43 OFF

SET OUTPUT  ASSIGNMENT #44 OFF

SET OUTPUT  ASSIGNMENT #43 ON

PHASE 5 RED

FROM PHASE 5

TO PHASE 6

(HEAD 51).

DURING PHASE 5

(HEAD 51).

FROM PHASE 5

(HEAD 51).

IF  YELLOW ON PHASE    #5  IS ON

~
THEN:~ ~~SCROLL DOWN 

~
THEN:~ ~~SCROLL DOWN 

PRESS '+'

NOTE:  LOGIC FOR

CLEAR WHEN

TRANSITIONING

NOTE:  LOGIC FOR

SWITCHING

FLASHING YELLOW

ARROW "OFF"

~
THEN:~ ~~SCROLL DOWN 

PRESS '+'

NOTE:  LOGIC FOR

YELLOW

ARROW

CLEARANCE

IF  ACTIVE PHASE       #7  IS ON

AND RED CLEAR ON PHASE #7  IS ON PHASE 7 RED

FROM PHASE 7

TO PHASE 8

(HEAD 71).

DURING PHASE 7

(HEAD 71).

FROM PHASE 7

(HEAD 71).

SET OUTPUT  ASSIGNMENT #39 ON

SET OUTPUT  ASSIGNMENT #40 OFF

IF  ACTIVE PHASE       #7  IS ON

SET OUTPUT  ASSIGNMENT #41 OFF

IF  YELLOW ON PHASE    #7  IS ON

SET OUTPUT  ASSIGNMENT #40 ON

 PHASE:          12345678910111213141516

VEH OVL PARENTS:

VEH OVL NOT VEH:

VEH OVL NOT PED:

VEH OVL GRN EXT:

STARTUP COLOR: _ RED  _ YELLOW  _ GREEN

SELECT VEHICLE OVERLAP OPTIONS:   (Y/N)

GREEN EXTENSION (0-255 SEC).........0

YELLOW CLEAR (0=PARENT,3-25.5 SEC)..0.0

RED CLEAR (0=PARENT,0.1-25.5 SEC)...0.0

OUTPUT AS PHASE # (0=NONE, 1-16)....0

FLASH COLORS:  _ RED  _ YELLOW  X GREEN

 PHASE:          12345678910111213141516

VEH OVL PARENTS:

VEH OVL NOT VEH:

VEH OVL NOT PED:

VEH OVL GRN EXT:

STARTUP COLOR: _ RED  _ YELLOW  _ GREEN

SELECT VEHICLE OVERLAP OPTIONS:   (Y/N)

GREEN EXTENSION (0-255 SEC).........0

YELLOW CLEAR (0=PARENT,3-25.5 SEC)..0.0

RED CLEAR (0=PARENT,0.1-25.5 SEC)...0.0

OUTPUT AS PHASE # (0=NONE, 1-16)....0

FLASH COLORS:  _ RED  _ YELLOW  X GREEN

FLASH YELLOW IN CONTROLLER FLASH?...Y

FLASH YELLOW IN CONTROLLER FLASH?...N

 PAGE 1: VEHICLE OVERLAP 'D' SETTINGS

PRESS '+' 

 PAGE 1: VEHICLE OVERLAP 'C' SETTINGS

  LOGICAL I/O COMMAND #7  (+/-COMMAND#)

  LOGICAL I/O COMMAND #8  (+/-COMMAND#)

  LOGICAL I/O COMMAND #9  (+/-COMMAND#)

  LOGICAL I/O COMMAND #10  (+/-COMMAND#)

  LOGICAL I/O COMMAND #11  (+/-COMMAND#)

  LOGICAL I/O COMMAND #12  (+/-COMMAND#)

  LOGICAL I/O COMMAND #4  (+/-COMMAND#)

TRANSITIONING

  LOGICAL I/O COMMAND #5  (+/-COMMAND#)

  LOGICAL I/O COMMAND #6  (+/-COMMAND#)

  XX

    XX

(program controller as shown below)

OVERLAP PROGRAMMING DETAIL

SAME APPROUACH, MAKE THE FOLLOWING FLASHER CIRCUIT CHANGES:

IN ORDER TO INSURE THAT SIGNALS FLASH CONCURRENTLY ON THE

FLASHER CIRCUIT MODIFICATION DETAIL

THE CHANGES LISTED ABOVE TIES ALL PHASES AND OVERLAPS TO FLASHER UNIT 1.

3. REMOVE FLASHER UNIT 2.

2. ON REAR OF PDA - REMOVE WIRE FROM TERM. T2-5 AND TERMINATE ON T2-3.

1. ON REAR OF PDA - REMOVE WIRE FROM TERM. T2-4 AND TERMINATE ON T2-2.

OUTPUT 47 = Overlap B Red

OUTPUT 48 = Overlap B Yellow

OUTPUT 49 = Overlap B Green

OUTPUT 50 = Overlap A Red

OUTPUT 51 = Overlap A Yellow

OUTPUT 52 = Overlap A Green

Sig-336249.3588

PRESS '+'

PRESS '+' 
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OUTPUT REFERENCE SCHEDULE

USE TO INTERPRET LOGIC PROCESSOR

NOTICE

GREEN

FLASH

NOTICE

GREEN

FLASH

NOTICE

GREEN

FLASH

NOTICE

GREEN

FLASH

05-1332

Apex Friendship M.S. Driveway

SR 1147 (Evans Road)/

at 

SR 1142 (Humie Olive Road)

signed and sealed on 07-20-16.

This plan supersedes the plan

August 2016
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FS = FLASH SENSE

ST = STOP TIME

EX. :  1A, 2A, ETC. = LOOP NO.'S
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ST
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DC

ISOLATOR

DC
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750 Greenfield Parkway, Garner, NC 27529

NOTES

   heads flash in accordance with the Signal Plans.

   the output file.  The installer shall verify that signal 

   program blocks for all unused vehicle load switches in 

1. To prevent "flash-conflict" problems, insert red flash 

1

1A

USED

NOT

USED

NOT

3

USED

NOT

8

8A

7

7A

3A

EQUIPMENT INFORMATION

CABINET MOUNT...........BASE

SOFTWARE................ECONOLITE OASIS

PED

ISOLATOR

DC

S
L
O
T
 
E
M
P
T
Y

OUTPUT FILE POSITIONS...18 WITH AUX. OUTPUT FILE

OVERLAP "B".............3+4

OVERLAP "A".............1+2

PHASE

SIGNAL

HEAD NO.

YELLOW

RED

ARROW

YELLOW

ARROW

GREEN

ARROW

32 5 74 6 8
2

PED

4

PED

6

PED

8

PED

S2
LOAD

SWITCH NO.

129

1

S1

RED

GREEN

128

130

SIGNAL HEAD HOOK-UP CHART

135

134

136

102

101

103

OLA OLB SPARE OLC OLD SPARE

NU

ARROW

YELLOW
FLASHING

NU = Not Used

108

107

109

31

118

*

A121

A122

A123

Denotes see pictorial of head wiring in detail below.*

11

*

A124

A125

A126

*3121,22 * 61,62

*

11*

127

NU22

133

41,42

124118

117

*Denotes install load resistor.  See load resistor installation detail this sheet.

(wire signal heads as shown)

R

Y

Y

F

OLA RED (A121)

 OLA YELLOW (A122)

OLA GREEN (A123)

01 GREEN (127)

11

R

Y

Y

F

 OLC YELLOW (A115)

OLC GREEN (A116)

05 GREEN (133)

51

NOTE

TERMINAL

TERMINAL

INSTALLATION DETAIL

LOAD RESISTOR

AC-

AC-

VALUE (ohms) WATTAGE

1.5K - 1.9K

2.0K - 3.0K

25W (min)

10W (min)

ACCEPTABLE VALUES

(116)

PHASE 3 RED FIELD

INPUT FILE CONNECTION & PROGRAMMING CHART

1
Add jumper from I1-W to J4-W, on rear of input file.

2
Add jumper from I5-W to J8-W, on rear of input file.

INPUT FILE POSITION LEGEND:   J2L

FILE J

SLOT 2

LOWER

FYA SIGNAL WIRING DETAIL

  

I
REENGN

E

FESIOS

SEAL

P
RO

NA
L

NO
RT

H CAROLINA

32396

NOTLIMAH .J MAIL
LI

W

   1 and 2 as WAG Overlaps.

7. Program phases 2 and 6 for Yellow Flash and overlaps

R

Y

Y

F

OLB RED (A124)

 OLB YELLOW (A125)

OLB GREEN (A126)

03 GREEN (118)

31

R

Y

Y

F

OLD RED (A101)

 OLD YELLOW (A102)

OLD GREEN (A103)

07 GREEN (124)

71

OVERLAP "C".............5+6

OVERLAP "D".............7+8

51* 71*

*

51 71* *

A114

A115

A116

A101

A102

A103

TERMINAL

AC-

TERMINAL

AC-

PHASE 5 YELLOW FIELD

(132)

New Installation

5

5A

USED

NOT

USED

NOT

USED

NOT

S
L
O
T
 
E
M
P
T
Y

W
I
R
E
D
 
I
N
P
U
T

W
I
R
E
D
 
I
N
P
U
T

USED

NOT

S
L
O
T
 
E
M
P
T
Y

3

3
Add jumper from J1-W to I4-W, on rear of input file.

4
Add jumper from J5-W to I8-W, on rear of input file.

  Sheet 1 of 2

Electrical Detail

Wired Input - Do not populate slot with detector card

 Sig-2 

1

2

4

5

6

9

10

11

12

=  DENOTES POSITION

OF SWITCH

7

8

15

16

13

14

NOTES:

   of any jumper allows its channels to run concurrently.

1. Card is provided with all diode jumpers in place.  Removal

FYA 1-9

FYA 3-10

FYA 5-11

FYA 7-12

RF 2010

RP DISABLE

FYA COMPACT

RF SSM

LEDguard

SF#1 POLARITY

GY ENABLE

WD 1.0 SEC

ON

F
Y

A
O

P
T
I

O
N

S

ON

ON

S
S

M
S

S
M

3

17

18

(remove jumpers and set switches as shown)

PROGRAMMING DETAIL

   

3. Ensure that Red Enable is active at all times during normal operation.

YELLOW DISABLE

10

11

12

13

14

15

16

17

18

1

2

3

4

5

6

7

8

9

EDI MODEL 2018ECL-NC CONFLICT MONITOR

2. Ensure jumpers SEL2-SEL5 and SEL9 are present on the monitor board.

IN
T
E
R
N

A
L 

D
IP
 
S

W
IT

C
H

E
S

REMOVE JUMPERS AS SHOWN

1
2
-
1
6

1
2
-
1
5

1
2
-
1
4

1
2
-
1
3

1
3
-
1
6

1
3
-
1
5

1
3
-
1
4

1
4
-
1
6

1
4
-
1
5

1
5
-
1
6

1
-
1
6

1
-
1
5

1
-
1
4

1
-
1
3

1
-
1
2

1
-
1
1

1
-
1
O

1
-
9

1
-
8

1
-
7

1
-
6

1
-
5

1
-
4

1
-
3

1
-
2

2
-
1
6

2
-
1
5

2
-
1
4

2
-
1
3

2
-
1
2

2
-
1
1

2
-
1
O

2
-
9

2
-
8

2
-
7

2
-
6

2
-
5

2
-
4

2
-
3

3
-
1
6

3
-
1
5

3
-
1
4

3
-
1
3

3
-
1
2

3
-
1
1

3
-
1
O

3
-
9

3
-
8

3
-
7

3
-
6

3
-
5

3
-
4

4
-
1
6

4
-
1
5

4
-
1
4

4
-
1
3

4
-
1
2

4
-
1
1

4
-
1
O

4
-
9

4
-
8

4
-
7

4
-
6

4
-
5

5
-
1
6

5
-
1
5

5
-
1
4

5
-
1
3

5
-
1
2

5
-
1
1

5
-
1
O

5
-
9

5
-
8

5
-
7

5
-
6

6
-
1
6

6
-
1
5

6
-
1
4

6
-
1
3

7
-
1
4

6
-
1
2

6
-
1
1

6
-
1
O

6
-
9

6
-
8

6
-
7

7
-
1
6

7
-
1
5

7
-
1
3

7
-
1
2

7
-
1
1

7
-
1
O

7
-
9

7
-
8

8
-
1
8

8
-
1
7

8
-
1
6

8
-
1
5

8
-
1
4

8
-
1
3

8
-
1
2

8
-
1
1

8
-
1
O

8
-
9

COMPONENT SIDE

1
2
-
1
8

1
2
-
1
7

1
3
-
1
8

1
3
-
1
7

1
4
-
1
8

1
4
-
1
7

1
5
-
1
8

1
5
-
1
7

1
6
-
1
8

1
6
-
1
7

1
7
-
1
8

1
-
1
8

1
-
1
7

2
-
1
8

9
-
1
8

9
-
1
7

9
-
1
6

9
-
1
5

9
-
1
4

9
-
1
3

9
-
1
2

9
-
1
1

9
-
1
0

FF

A

2
-
1
7

3
-
1
7

3
-
1
8

4
-
1
7

4
-
1
8

5
-
1
7

5
-
1
8

6
-
1
7

6
-
1
8

7
-
1
7

7
-
1
8

1
1
-
1
2

1
1
-
1
3

1
1
-
1
4

1
1
-
1
5

1
1
-
1
6

1
1
-
1
7

1
1
-
1
8

1
0
-
1
1

1
0
-
1
2

1
0
-
1
3

1
0
-
1
4

1
0
-
1
5

1
0
-
1
6

1
0
-
1
7

1
0
-
1
8

18
 

C
H

A
N

N
E
L 

P
R
O

G
R
A

M
 

C
A

R
D

ON OFF

SW2

WD ENABLE

   controller.  Ensure conflict monitor communicates with 2070.

4. Connect serial cable from conflict monitor to comm. port 1 of 2070

CMU
CHANNEL

NO.
1 2 13 3 4 14 5 6 15 7 8 16 9 10 11 1217 18

S1

AUX

S2

AUX

S3

AUX

S4

AUX

S5

AUX

S6

AUX
S3 S4 S5 S6 S7 S8 S9 S10 S11 S12

3. Enable Simultaneous Gap-Out for all phases.

   Reduction.

4. Program phases 2 and 6 for Variable Initial and Gap

5. Program phases 2 and 6 for Start Up In Green.

05-1332

Wake CountyDivision 5

TS Popelka
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1

1B

USED

NOT

2

2A

2 S
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6

6A

USED

NOT

NOTE:

 -

 

67I12U 29P21,P22 PED 2 2 PEDTB8-4,6

10

113

115

NU NU
P22

P21,
83

127

126

*

83

81,82,

(125)

(123)

PHASE 1 RED FIELD

PHASE 7 YELLOW FIELD

CONTROLLER..............2070

CABINET.................332 /W/ AUX

8A 42 8J6U 84 Y Y       TB5-9,10

4A 41 4I6U 43 Y Y     TB4-9,10

PED PUSH

BUTTONS

56I1U

48J4U

2A 63 32I3UTB2-9,10 225 Y Y       

6A 40 6J2U 62 Y Y       TB3-5,6

1A
1

PIN

NO.

INPUT

FILE POS.

LOOP

TERMINAL
LOOP NO.

DETECTOR

NO.

NEMA

PHASE

INPUT

ASSIGNMENT

NO.

CALL

DELAY

TIME

FULL

EXTEND
STRETCH

TIME

DELAY

TIME

TB2-1,2 118

2610

1 Y Y

6 Y Y

    15

     

1B 39 2I2U 11 Y Y       TB2-5,6

5A
55 5J1U 517 Y Y     15TB3-1,2

47 22I4U 29 Y Y      -

Y

Y

   programming.  See sheet 2 of 2 for programming instructions.

1. The sequence display for these signal heads requires special 

2. Program phases 4 and 8 for Dual Entry.

   Road CLS.

8. The cabinet and controller are part of the Humie Olive

I12.

IN INPUT FILE SLOT

INSTALL DC ISOLATORS

3A
58 3I5U 320 Y Y     15TB4-5,6

50 28J8U 812 Y Y    3-

2

7A
57 7J5U 719 Y Y     15TB5-5,6

49 24I8U 411 Y Y    3-

4

W
I
R
E
D
 
I
N
P
U
T

W
I
R
E
D
 
I
N
P
U
T

Apex Friendship M.S. Driveway

SR 1147 (Evans Road)/

at 

SR 1142 (Humie Olive Road)

OLC RED (A114)

signed and sealed on 07-20-16.

This plan supersedes the plan

August 2016

   7-12,7-14,8-10,8-12,8-14,9-11,9-13,10-12,10-14,11-13, AND 12-14.

   4-7,4-8,4-10,4-12,4-14,5-9,5-11,5-13,6-9,6-11,6-13,7-10,

REMOVE DIODE JUMPERS 1-5,1-6,1-9,1-11,2-5,2-6,2-9,2-11,2-13,3-7,3-8,3-10,3-12,

ISOLATOR

DC

PED4

69I12L 31P41,P42 PED 4 4 PEDTB8-5,6

104

106

P42

P41,

6. Program phases 2 and 4 for 'STARTUP PED CALL'.

AUXS1,AUXS2,AUXS4,AUXS5

LOAD SWITCHES USED......S1,S2,S3,S4,S5,S6,S7,S8,S10,S11,

PHASES USED.............1,2,2PED,3,4,4PED,5,6,7,8

DocuSign Envelope ID: F1580601-CAF2-4ACA-BDEA-9AB9EF0A19D2

8/3/2016

8/8/2016

8/3/2016
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ADJACENT DEVELOPMENT  

INFORMATION 
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Horton Ridge Boulevard
(Site Drive 3) 

LEGEND
Unsignalized Intersection

Existing Lane

X' Storage (In Feet)

Improvement by Developer

Background Improvement

Recommended Lane 

Configurations

Figure  11

1
5
0
'

1
5
0
'

2
0
0
'

150'

250' *

1
5
0
'

50' 100'

5
0
'

100'

* Note: Bristol Assemblage is committed to a 
westbound left-turn lane with a minimum of 100 feet 
of storage and appropriate deceleration and taper 
length. Friendship Station is recommended to extend 
this westbound left-turn lane to a minimum of 250 
feet of storage and appropriate deceleration and taper 
length.  
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c/o Randy King 
1225 Crescent Green Drive 
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XX

(98) (XX)

28

7 (24)

90 22

(55) (14)

-(122) (12) (110)

-35 3 32 101 (62)

67 (41)

11 21

(7) (73)

(41) (12)

67 3 11 (7)

45 (28)

21 13

(73) (49)

(3) (25) (41) 21 (73)

4 41 67

(5) 1

12

(44)

(4) (21) 10 (37)

7 34

2

(7)

(21)

34

(7) 2

LEGEND

Turning Movement

Existing Roadway

Future Roadway

Existing Stop Controlled Approach

Future Signalized Intersection

AM Peak Hour Site Trips

PM Peak Hour Site Trips

Proposed�Development

Future Stop Controlled Approach

Townhomes���up�to�120

Figure 7
AM and PM Peak Hour Site Trips

Bristol Property
Apex, NC

Single�Family�Homes���up�to�320

Access�#1

Old
US�Hwy 1

US�1�SB
Off�Ramp

US�1�NB
On�Ramp

US�1�SB
On�Ramp

US�1�NB
Off�Ramp

New�Hill
Holleman Road

New�Hill
Olive�Chapel�Road

Access�#2

Old
US�hwy�1

Humie�Olive�Road

!"$

!"$
!"$



TRAFFIC ANALYSIS REPORT 

 

 

 

Goodwin-MacNair 
Property 
Apex, NC 

PREPARED FOR 
Benchmark Communities 
c/o Kirby LaForce 
5580 Centerview Drive 
Suite 115 
Raleigh, NC  27606 
 

PREPARED BY 

 

VHB Engineering NC, PC (C-3705) 
4000 WestChase Boulevard, Suite 530 
Raleigh, NC  27607 
919.829.0328 

June 26, 2015 
 



(20)

1 (1) 6 6 (20)

16 (51)

(12) 19

(30) 9 (0) 0 (12) 19 3

29 48 (6) 10 (10)

(18) (30)

(0) 0

0 (0)

(24) -1 -(1) (48) (6)

(10) (71) 0 (1) 38 76 10

3 22 67 (42) 114 (71) 10 (6)

95 (60)

(41) 13 (81) 25 (10) 3

10 32 (122) 38 (10) 3

(6) (102) (10) 3 10 (30) 9 29

(0) 0 (6) (18)

(0) 0 -(1) -1

0 (0) in out

am 63 190

pm (203) (119)

(60) (10)

95 3 10 (6)

19 (12) in out

am 62 192

32 6 pm (202) (120)

(102) (20)

(0) 1 in out

1 (1) am 61 192

pm (201) (120)

(18) (54)

29 86 28 (91)

0 (0)

(30) 9

(0) 0

(6) (48)

10 76

25 (81)

(10) 3

XX

(XX)

Future Signalized Intersection

Existing Stop Controlled Approach

Proposed Site

Proposed Site

LEGEND

trip gen

Turning Movement

Existing Roadway

Future Roadway

Existing Signalized Intersection

internal

external

Future Stop Controlled Approach

AM Peak Hour Turning Movement Volume

PM Peak Hour Turning Movement Volume

Figure 7
AM and PM Peak Hour Site Trips

Goodwin-MacNair Property
Apex, NC

not to scale

N
!"$

!"$

!"$ !"$

!"$

Olive�Chapel
Road

Richardson
Road

Olive�Chapel
Road

Kelly�Road

Kelly�Road

Access�#2

Access�#2Access�#1

Access�#1

Access�#4

Humie�Olive
Road

Old�US�1 Old�US�1

Milano Avenue
Extension

Access�#3

Driveway



Future Stop Controlled Approach

Figure 9
Future (2020) Lane Configurations and Traffic Control

Goodwin-MacNair Property
Apex, NC

Improvements by the Town of Apex (U-5118AF)

Recommended Improvements

Existing Stop Controlled Approach

Improvements by Apex Friendship High School

Turning Movement

Existing Roadway

Future Roadway

Existing Signalized Intersection

Signal Modification by the Town of Apex (U-5118AF)

LEGEND

Proposed Site

Proposed Site

not to scale

N

!"$

!"$

!"$ !"$

!"$

Olive�Chapel
Road

Richardson
Road

Olive�Chapel
Road

Kelly�Road

Kelly�Road

Milano Avenue
Extension

Access�#2

Access�#2Access�#1

Access�#1

Access�#4

Humie�Olive
Road

Old�US�1 Old�US�1

Access�#3

Approximately 1.8 miles

Ap
pr

ox
im

at
ely

 1
.0

7 
m

ile
s

Ap
pr

ox
im

at
ely

 1
,2

50
 fe

et
Ap

pr
ox

im
at

ely
 2

,4
00

 fe
et

Approximately 1.07 miles

Approximately 650 feetApproximately 175 feet Approximately 1,000 feet

TWLTL

125'

TWLTL

325'cont.
150'

125'

Driveway

50'

SPEED
LIMIT

45

SPEED
LIMIT

45

100'

100'

100'

cont.
cont.



KIMLEY-HORN AND ASSOCIATES, INC
NC License #F-0102

kimley-horn.com 3001 Weston Parkway , Cary, NC  27513 919 677 2000

May 29, 2015

Mr. Colen Davidson
Milestone Developments, LLC.
140 Towerview Ct.
Cary, NC 27513

RE: Finkle and Haus Assemblage – Traffic Impact Analysis

Dear Mr. Davidson:

Kimley-Horn and Associates, Inc. has revised the Traffic Impact Analysis (originally dated February
27, 2015) for the proposed residential development located on the west side of New Hill Olive Chapel
Road in Apex, NC. The proposed development will consist of approximately 240 single-family homes
split between 2 parcels (approximately 160 units in the northern parcel and 80 units in the southern
parcel) and is expected to be completed (built-out) by the year 2018. The northern parcel is proposed
to be accessed by two full-movement driveways on New Hill Olive Chapel Road, and the southern
parcel is proposed to be access by two full-movement driveways on the Proposed Collector Road that
will tie to New Hill Olive Chapel Road along the south end of the site. Figure 1 shows the site location,
and Figure 2 shows the proposed site plan.

This report presents trip generation, distribution, traffic analyses, and recommendations for
transportation improvements required to meet anticipated traffic demands in conjunction with the
development. The three traffic conditions studied include the existing (2015) traffic condition, the
projected (2018) background traffic condition, and the projected (2018) build-out traffic condition.
Analyses were performed for the weekday AM and PM peak hours.  The study area consists of the
following intersections:

� New Hill Olive Chapel Road & Old US Hwy 1
� New Hill Olive Chapel Road & Humie Olive Road
� New Hill Olive Chapel Road & Proposed Site Access 1
� New Hill Olive Chapel Road & Proposed Site Access 2
� New Hill Olive Chapel Road & Proposed Collector Road (to connect with Site Access 3, 4)

Background Traffic

AM and PM peak hour traffic counts were performed at the following intersections on January 22,
2015:

� New Hill Olive Chapel Road & Old US Hwy 1
� New Hill Olive Chapel Road & Humie Olive Road

The existing AM and PM peak hour turning movement volumes are shown on Figures 3 and 4,
respectively.  A 3% annual growth factor was applied to the existing volumes to account for ambient
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Scale: Not to Scale

New Hill Assembly
Apex, NC

Old US Hwy 1

N

Humie Olive
 Road

N
ew

 H
ill

 O
liv

e
C

ha
pe

l R
oa

d
N

ew
 H

ill
-

H
ol

le
m

an
 R

oa
d

Horton Ridge 
Boulevard

Site 
Drive #1

Si
te

 
D

riv
e 

#2

Si
te

 
D

riv
e 

#3

SITE

Tu
rn

er
 P

in
es

D
riv

e

B
ro

ad
w

el
l G

ra
nt

D
riv

e

Figure 9

Site
Trip Assignment

LEGEND

Signalized Intersection

Unsignalized Intersection

X / Y AM / PM Peak Hour Site Trips

16

N
ew

 H
ill

-
H

ol
le

m
an

 R
oa

d

4/
3

43
/2

8
9/

6 3/10

15
/4

8

1/5

25
/1

6
4/

3

1/59/
28

4/
14

6/
19

9/
29

17
/1

1

12/8

26/17

6/19

17
/1

1

6/19
7/24

21
/1

4

6/
19

26
/1

7

10
/3

4
9/

29

17/11
30/20

17/11



Scale: Not to Scale

New Hill Assembly
Apex, NC

Old US Hwy 1

N

Humie Olive
 Road

N
ew

 H
ill

 O
liv

e
C

ha
pe

l R
oa

d
N

ew
 H

ill
-

H
ol

le
m

an
 R

oa
d

Horton Ridge 
Boulevard

Site 
Drive #1

Si
te

 
D

riv
e 

#2

Si
te

 
D

riv
e 

#3

SITE

Tu
rn

er
 P

in
es

D
riv

e

B
ro

ad
w

el
l G

ra
nt

D
riv

e

Figure 11

Recommended
Lane Configurations

LEGEND

Signalized Intersection

Unsignalized Intersection

Existing Lane

X' Storage (In Feet)

Improvement by Developer

33

Improvements by Others

10
0'

100'

15
0'

100'

10
0'

10
0'

200'

10
0'

200'

10
0'

15
0'

250'



Scale: Not to Scale

Olive Ridge Residential
Apex, NC

Old US Hwy 1

N

Humie Olive
 Road

N
ew

 H
il

l O
li

ve
C

ha
pe

l R
oa

d
N

ew
 H

il
l-

H
ol

le
m

an
 R

oa
d

Hahn Ridge
Drive

Jordan Manors
Drive

Site
Drive 1

Site
Drive 2

SITE

Figure 9

Site
Trip Assignment

LEGEND

Unsignalized Intersection

X / Y Weekday AM / PM Peak 
Hour Site Trips

18

5/
3

47
/3

1
9/

6 3/11

15
/5

3

2/5

28
/1

9
5/

3

2/59/
32

3/
11

8/
26

8/
27

12
/4

2
9/

6
8/

27

9/6

37/24

24
/1

6
3/

11

24/16

24/16



 

 

APPENDIX E 

 
CAPACITY ANALYSIS CALCULATIONS 

EVANS ROAD 

& 

HUMIE OLIVE ROAD 



Lanes, Volumes, Timings Existing (2019) AM
1: Apex Friendship Middle School Campus Driveway/Evans Road & Humie Olive Road 09/20/2019

Heelan Property Synchro 10 Report
RKA Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 82 271 51 83 319 17 20 38 73 57 55 196
Future Volume (vph) 82 271 51 83 319 17 20 38 73 57 55 196
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 100 150 275 0 350 225 125 150
Storage Lanes 1 1 1 0 1 1 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 0.850 0.992 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1770 1863 1583 1770 1848 0 1770 1863 1583 1770 1863 1583
Flt Permitted 0.508 0.547 0.700 0.730
Satd. Flow (perm) 946 1863 1583 1019 1848 0 1304 1863 1583 1360 1863 1583
Right Turn on Red No No No No
Satd. Flow (RTOR)
Link Speed (mph) 45 45 10 35
Link Distance (ft) 888 1819 705 1540
Travel Time (s) 13.5 27.6 48.1 30.0
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) 91 301 57 92 354 19 22 42 81 63 61 218
Shared Lane Traffic (%)
Lane Group Flow (vph) 91 301 57 92 373 0 22 42 81 63 61 218
Turn Type D.P+P NA pm+ov D.P+P NA D.P+P NA pm+ov D.P+P NA Free
Protected Phases 5 2 3 1 6 3 8 1 7 4
Permitted Phases 6 2 2 4 8 8 Free
Detector Phase 5 2 3 1 6 3 8 1 7 4
Switch Phase
Minimum Initial (s) 7.0 12.0 7.0 7.0 12.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 11.9 17.8 12.6 12.6 17.8 12.6 13.3 12.6 12.3 13.3
Total Split (s) 20.0 90.0 20.0 20.0 90.0 20.0 30.0 20.0 20.0 30.0
Total Split (%) 12.5% 56.3% 12.5% 12.5% 56.3% 12.5% 18.8% 12.5% 12.5% 18.8%
Maximum Green (s) 15.1 84.2 14.4 14.4 84.2 14.4 23.7 14.4 14.7 23.7
Yellow Time (s) 3.0 4.5 3.0 3.0 4.5 3.0 3.8 3.0 3.0 3.8
All-Red Time (s) 1.9 1.3 2.6 2.6 1.3 2.6 2.5 2.6 2.3 2.5
Lost Time Adjust (s) 0.1 -0.8 -0.6 -0.6 -0.8 -0.6 -1.3 -0.6 -0.3 -1.3
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 Lead Lag Lag Lag Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 6.0 3.0 3.0 6.0 3.0 3.0 3.0 3.0 3.0
Minimum Gap (s) 3.0 3.2 3.0 3.0 3.2 3.0 3.0 3.0 3.0 3.0
Time Before Reduce (s) 0.0 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 40.0 0.0 0.0 40.0 0.0 0.0 0.0 0.0 0.0
Recall Mode None C-Max None None C-Max None None None None None
Act Effct Green (s) 125.2 110.2 120.7 125.2 117.6 18.4 10.6 27.9 18.3 12.0 160.0
Actuated g/C Ratio 0.78 0.69 0.75 0.78 0.74 0.12 0.07 0.17 0.11 0.08 1.00
v/c Ratio 0.12 0.23 0.05 0.11 0.27 0.13 0.34 0.29 0.35 0.44 0.14
Control Delay 4.6 11.4 6.2 4.8 9.2 58.1 78.4 58.5 65.0 79.9 0.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 4.6 11.4 6.2 4.8 9.2 58.1 78.4 58.5 65.0 79.9 0.2



Lanes, Volumes, Timings Existing (2019) AM
1: Apex Friendship Middle School Campus Driveway/Evans Road & Humie Olive Road 09/20/2019

Heelan Property Synchro 10 Report
RKA Page 2

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
LOS A B A A A E E E E E A
Approach Delay 9.4 8.3 64.2 26.3
Approach LOS A A E C
Queue Length 50th (ft) 19 121 15 19 132 20 43 73 59 62 0
Queue Length 95th (ft) 39 187 31 39 212 47 86 124 104 112 0
Internal Link Dist (ft) 808 1739 625 1460
Turn Bay Length (ft) 100 150 275 350 225 125 150
Base Capacity (vph) 846 1282 1193 867 1358 249 291 275 241 291 1583
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.11 0.23 0.05 0.11 0.27 0.09 0.14 0.29 0.26 0.21 0.14

Intersection Summary
Area Type: Other
Cycle Length: 160
Actuated Cycle Length: 160
Offset: 0 (0%), Referenced to phase 2:EBWB and 6:EBWB, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.44
Intersection Signal Delay: 18.8 Intersection LOS: B
Intersection Capacity Utilization 46.0% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     1: Apex Friendship Middle School Campus Driveway/Evans Road & Humie Olive Road



Lanes, Volumes, Timings Existing (2019) PM
1: Apex Friendship Middle School Campus Driveway/Evans Road & Humie Olive Road 09/20/2019

Heelan Property Synchro 10 Report
RKA Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 55 219 25 68 217 65 27 26 42 44 36 81
Future Volume (vph) 55 219 25 68 217 65 27 26 42 44 36 81
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 100 150 275 0 350 225 125 150
Storage Lanes 1 1 1 0 1 1 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 0.850 0.965 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1770 1863 1583 1770 1798 0 1770 1863 1583 1770 1863 1583
Flt Permitted 0.553 0.591 0.731 0.738
Satd. Flow (perm) 1030 1863 1583 1101 1798 0 1362 1863 1583 1375 1863 1583
Right Turn on Red No No No No
Satd. Flow (RTOR)
Link Speed (mph) 45 45 10 35
Link Distance (ft) 911 1819 705 1540
Travel Time (s) 13.8 27.6 48.1 30.0
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) 61 243 28 76 241 72 30 29 47 49 40 90
Shared Lane Traffic (%)
Lane Group Flow (vph) 61 243 28 76 313 0 30 29 47 49 40 90
Turn Type D.P+P NA pm+ov D.P+P NA D.P+P NA pm+ov D.P+P NA Free
Protected Phases 5 2 3 1 6 3 8 1 7 4
Permitted Phases 6 2 2 4 8 8 Free
Detector Phase 5 2 3 1 6 3 8 1 7 4
Switch Phase
Minimum Initial (s) 7.0 12.0 7.0 7.0 12.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 11.9 17.8 12.6 12.6 17.8 12.6 13.3 12.6 12.3 13.3
Total Split (s) 20.0 90.0 20.0 20.0 90.0 20.0 30.0 20.0 20.0 30.0
Total Split (%) 12.5% 56.3% 12.5% 12.5% 56.3% 12.5% 18.8% 12.5% 12.5% 18.8%
Maximum Green (s) 15.1 84.2 14.4 14.4 84.2 14.4 23.7 14.4 14.7 23.7
Yellow Time (s) 3.0 4.5 3.0 3.0 4.5 3.0 3.8 3.0 3.0 3.8
All-Red Time (s) 1.9 1.3 2.6 2.6 1.3 2.6 2.5 2.6 2.3 2.5
Lost Time Adjust (s) 0.1 -0.8 -0.6 -0.6 -0.8 -0.6 -1.3 -0.6 -0.3 -1.3
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 Lead Lag Lag Lag Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 6.0 3.0 3.0 6.0 3.0 3.0 3.0 3.0 3.0
Minimum Gap (s) 3.0 3.2 3.0 3.0 3.2 3.0 3.0 3.0 3.0 3.0
Time Before Reduce (s) 0.0 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 40.0 0.0 0.0 40.0 0.0 0.0 0.0 0.0 0.0
Recall Mode None C-Max None None C-Max None None None None None
Act Effct Green (s) 128.1 112.1 122.3 127.1 123.4 16.4 9.6 27.0 16.3 10.4 160.0
Actuated g/C Ratio 0.80 0.70 0.76 0.79 0.77 0.10 0.06 0.17 0.10 0.06 1.00
v/c Ratio 0.07 0.19 0.02 0.08 0.23 0.19 0.26 0.18 0.31 0.33 0.06
Control Delay 3.9 10.0 5.6 4.0 7.6 62.2 77.0 56.4 65.9 78.3 0.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 3.9 10.0 5.6 4.0 7.6 62.2 77.0 56.4 65.9 78.3 0.1



Lanes, Volumes, Timings Existing (2019) PM
1: Apex Friendship Middle School Campus Driveway/Evans Road & Humie Olive Road 09/20/2019

Heelan Property Synchro 10 Report
RKA Page 2

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
LOS A A A A A E E E E E A
Approach Delay 8.5 6.9 63.7 35.6
Approach LOS A A E D
Queue Length 50th (ft) 12 91 7 15 102 28 30 42 46 41 0
Queue Length 95th (ft) 25 139 17 29 156 61 65 81 88 82 0
Internal Link Dist (ft) 831 1739 625 1460
Turn Bay Length (ft) 100 150 275 350 225 125 150
Base Capacity (vph) 919 1305 1209 937 1387 240 291 266 234 291 1583
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.07 0.19 0.02 0.08 0.23 0.13 0.10 0.18 0.21 0.14 0.06

Intersection Summary
Area Type: Other
Cycle Length: 160
Actuated Cycle Length: 160
Offset: 0 (0%), Referenced to phase 2:EBWB and 6:EBWB, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.33
Intersection Signal Delay: 18.5 Intersection LOS: B
Intersection Capacity Utilization 42.8% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     1: Apex Friendship Middle School Campus Driveway/Evans Road & Humie Olive Road



Lanes, Volumes, Timings Background (2026) AM
1: Apex Friendship Middle School Campus Driveway/Evans Road & Humie Olive Road 09/20/2019

Heelan Property Synchro 10 Report
RKA Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 94 409 59 95 398 20 23 44 84 65 63 225
Future Volume (vph) 94 409 59 95 398 20 23 44 84 65 63 225
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 100 150 275 0 350 225 125 150
Storage Lanes 1 1 1 0 1 1 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 0.850 0.993 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1770 1863 1583 1770 1850 0 1770 1863 1583 1770 1863 1583
Flt Permitted 0.440 0.431 0.654 0.725
Satd. Flow (perm) 820 1863 1583 803 1850 0 1218 1863 1583 1350 1863 1583
Right Turn on Red No No No No
Satd. Flow (RTOR)
Link Speed (mph) 45 45 10 35
Link Distance (ft) 888 1819 705 1540
Travel Time (s) 13.5 27.6 48.1 30.0
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) 104 454 66 106 442 22 26 49 93 72 70 250
Shared Lane Traffic (%)
Lane Group Flow (vph) 104 454 66 106 464 0 26 49 93 72 70 250
Turn Type D.P+P NA pm+ov D.P+P NA D.P+P NA pm+ov D.P+P NA Free
Protected Phases 5 2 3 1 6 3 8 1 7 4
Permitted Phases 6 2 2 4 8 8 Free
Detector Phase 5 2 3 1 6 3 8 1 7 4
Switch Phase
Minimum Initial (s) 7.0 12.0 7.0 7.0 12.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 11.9 17.8 12.6 12.6 17.8 12.6 13.3 12.6 12.3 13.3
Total Split (s) 20.0 90.0 20.0 20.0 90.0 20.0 30.0 20.0 20.0 30.0
Total Split (%) 12.5% 56.3% 12.5% 12.5% 56.3% 12.5% 18.8% 12.5% 12.5% 18.8%
Maximum Green (s) 15.1 84.2 14.4 14.4 84.2 14.4 23.7 14.4 14.7 23.7
Yellow Time (s) 3.0 4.5 3.0 3.0 4.5 3.0 3.8 3.0 3.0 3.8
All-Red Time (s) 1.9 1.3 2.6 2.6 1.3 2.6 2.5 2.6 2.3 2.5
Lost Time Adjust (s) 0.1 -0.8 -0.6 -0.6 -0.8 -0.6 -1.3 -0.6 -0.3 -1.3
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 Lead Lag Lag Lag Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 6.0 3.0 3.0 6.0 3.0 3.0 3.0 3.0 3.0
Minimum Gap (s) 3.0 3.2 3.0 3.0 3.2 3.0 3.0 3.0 3.0 3.0
Time Before Reduce (s) 0.0 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 40.0 0.0 0.0 40.0 0.0 0.0 0.0 0.0 0.0
Recall Mode None C-Max None None C-Max None None None None None
Act Effct Green (s) 119.0 104.0 117.3 119.0 111.2 21.0 11.1 28.4 22.0 12.7 160.0
Actuated g/C Ratio 0.74 0.65 0.73 0.74 0.70 0.13 0.07 0.18 0.14 0.08 1.00
v/c Ratio 0.16 0.37 0.06 0.15 0.36 0.14 0.38 0.33 0.33 0.48 0.16
Control Delay 5.4 14.5 6.6 5.9 11.5 57.4 79.0 59.0 62.6 80.4 0.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 5.4 14.5 6.6 5.9 11.5 57.4 79.0 59.0 62.6 80.4 0.2



Lanes, Volumes, Timings Background (2026) AM
1: Apex Friendship Middle School Campus Driveway/Evans Road & Humie Olive Road 09/20/2019

Heelan Property Synchro 10 Report
RKA Page 2

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
LOS A B A A B E E E E F A
Approach Delay 12.2 10.4 64.6 26.0
Approach LOS B B E C
Queue Length 50th (ft) 23 207 18 23 182 24 50 84 67 71 0
Queue Length 95th (ft) 46 308 36 46 288 52 96 139 113 124 0
Internal Link Dist (ft) 808 1739 625 1460
Turn Bay Length (ft) 100 150 275 350 225 125 150
Base Capacity (vph) 724 1211 1160 687 1285 262 291 281 258 291 1583
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.14 0.37 0.06 0.15 0.36 0.10 0.17 0.33 0.28 0.24 0.16

Intersection Summary
Area Type: Other
Cycle Length: 160
Actuated Cycle Length: 160
Offset: 0 (0%), Referenced to phase 2:EBWB and 6:EBWB, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.48
Intersection Signal Delay: 19.7 Intersection LOS: B
Intersection Capacity Utilization 50.8% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     1: Apex Friendship Middle School Campus Driveway/Evans Road & Humie Olive Road



Lanes, Volumes, Timings Background (2026) PM
1: Apex Friendship Middle School Campus Driveway/Evans Road & Humie Olive Road 09/20/2019

Heelan Property Synchro 10 Report
RKA Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 63 316 29 78 356 75 31 30 48 51 41 93
Future Volume (vph) 63 316 29 78 356 75 31 30 48 51 41 93
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 100 150 275 0 350 225 125 150
Storage Lanes 1 1 1 0 1 1 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 0.850 0.974 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1770 1863 1583 1770 1814 0 1770 1863 1583 1770 1863 1583
Flt Permitted 0.445 0.514 0.727 0.736
Satd. Flow (perm) 829 1863 1583 957 1814 0 1354 1863 1583 1371 1863 1583
Right Turn on Red No No No No
Satd. Flow (RTOR)
Link Speed (mph) 45 45 10 35
Link Distance (ft) 888 1819 705 1540
Travel Time (s) 13.5 27.6 48.1 30.0
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) 70 351 32 87 396 83 34 33 53 57 46 103
Shared Lane Traffic (%)
Lane Group Flow (vph) 70 351 32 87 479 0 34 33 53 57 46 103
Turn Type D.P+P NA pm+ov D.P+P NA D.P+P NA pm+ov D.P+P NA Free
Protected Phases 5 2 3 1 6 3 8 1 7 4
Permitted Phases 6 2 2 4 8 8 Free
Detector Phase 5 2 3 1 6 3 8 1 7 4
Switch Phase
Minimum Initial (s) 7.0 12.0 7.0 7.0 12.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 11.9 17.8 12.6 12.6 17.8 12.6 13.3 12.6 12.3 13.3
Total Split (s) 20.0 90.0 20.0 20.0 90.0 20.0 30.0 20.0 20.0 30.0
Total Split (%) 12.5% 56.3% 12.5% 12.5% 56.3% 12.5% 18.8% 12.5% 12.5% 18.8%
Maximum Green (s) 15.1 84.2 14.4 14.4 84.2 14.4 23.7 14.4 14.7 23.7
Yellow Time (s) 3.0 4.5 3.0 3.0 4.5 3.0 3.8 3.0 3.0 3.8
All-Red Time (s) 1.9 1.3 2.6 2.6 1.3 2.6 2.5 2.6 2.3 2.5
Lost Time Adjust (s) 0.1 -0.8 -0.6 -0.6 -0.8 -0.6 -1.3 -0.6 -0.3 -1.3
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 Lead Lag Lag Lag Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 6.0 3.0 3.0 6.0 3.0 3.0 3.0 3.0 3.0
Minimum Gap (s) 3.0 3.2 3.0 3.0 3.2 3.0 3.0 3.0 3.0 3.0
Time Before Reduce (s) 0.0 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 40.0 0.0 0.0 40.0 0.0 0.0 0.0 0.0 0.0
Recall Mode None C-Max None None C-Max None None None None None
Act Effct Green (s) 126.6 111.6 121.8 126.6 119.4 16.9 9.9 27.2 16.8 10.9 160.0
Actuated g/C Ratio 0.79 0.70 0.76 0.79 0.75 0.11 0.06 0.17 0.10 0.07 1.00
v/c Ratio 0.10 0.27 0.03 0.10 0.35 0.21 0.29 0.20 0.35 0.37 0.07
Control Delay 4.2 11.0 5.8 4.3 9.2 62.1 77.6 56.6 66.6 78.7 0.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 4.2 11.0 5.8 4.3 9.2 62.1 77.6 56.6 66.6 78.7 0.1



Lanes, Volumes, Timings Background (2026) PM
1: Apex Friendship Middle School Campus Driveway/Evans Road & Humie Olive Road 09/20/2019

Heelan Property Synchro 10 Report
RKA Page 2

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
LOS A B A A A E E E E E A
Approach Delay 9.6 8.4 63.9 36.1
Approach LOS A A E D
Queue Length 50th (ft) 14 142 8 17 177 32 34 47 53 47 0
Queue Length 95th (ft) 28 209 19 34 265 65 71 89 97 91 0
Internal Link Dist (ft) 808 1739 625 1460
Turn Bay Length (ft) 100 150 275 350 225 125 150
Base Capacity (vph) 770 1299 1205 833 1354 243 291 269 236 291 1583
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.09 0.27 0.03 0.10 0.35 0.14 0.11 0.20 0.24 0.16 0.07

Intersection Summary
Area Type: Other
Cycle Length: 160
Actuated Cycle Length: 160
Offset: 0 (0%), Referenced to phase 2:EBWB and 6:EBWB, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.37
Intersection Signal Delay: 18.0 Intersection LOS: B
Intersection Capacity Utilization 51.1% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     1: Apex Friendship Middle School Campus Driveway/Evans Road & Humie Olive Road



Lanes, Volumes, Timings Combined (2026) AM
1: Apex Friendship Middle School Campus Driveway/Evans Road & Humie Olive Road 09/20/2019

Heelan Property Synchro 10 Report
RKA Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 94 478 59 95 420 20 23 44 84 65 63 225
Future Volume (vph) 94 478 59 95 420 20 23 44 84 65 63 225
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 100 150 275 0 350 225 125 150
Storage Lanes 1 1 1 0 1 1 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 0.850 0.993 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1770 1863 1583 1770 1850 0 1770 1863 1583 1770 1863 1583
Flt Permitted 0.424 0.380 0.654 0.725
Satd. Flow (perm) 790 1863 1583 708 1850 0 1218 1863 1583 1350 1863 1583
Right Turn on Red No No No No
Satd. Flow (RTOR)
Link Speed (mph) 45 45 10 35
Link Distance (ft) 888 1819 705 1540
Travel Time (s) 13.5 27.6 48.1 30.0
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) 104 531 66 106 467 22 26 49 93 72 70 250
Shared Lane Traffic (%)
Lane Group Flow (vph) 104 531 66 106 489 0 26 49 93 72 70 250
Turn Type D.P+P NA pm+ov D.P+P NA D.P+P NA pm+ov D.P+P NA Free
Protected Phases 5 2 3 1 6 3 8 1 7 4
Permitted Phases 6 2 2 4 8 8 Free
Detector Phase 5 2 3 1 6 3 8 1 7 4
Switch Phase
Minimum Initial (s) 7.0 12.0 7.0 7.0 12.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 11.9 17.8 12.6 12.6 17.8 12.6 13.3 12.6 12.3 13.3
Total Split (s) 20.0 90.0 20.0 20.0 90.0 20.0 30.0 20.0 20.0 30.0
Total Split (%) 12.5% 56.3% 12.5% 12.5% 56.3% 12.5% 18.8% 12.5% 12.5% 18.8%
Maximum Green (s) 15.1 84.2 14.4 14.4 84.2 14.4 23.7 14.4 14.7 23.7
Yellow Time (s) 3.0 4.5 3.0 3.0 4.5 3.0 3.8 3.0 3.0 3.8
All-Red Time (s) 1.9 1.3 2.6 2.6 1.3 2.6 2.5 2.6 2.3 2.5
Lost Time Adjust (s) 0.1 -0.8 -0.6 -0.6 -0.8 -0.6 -1.3 -0.6 -0.3 -1.3
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 Lead Lag Lag Lag Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 6.0 3.0 3.0 6.0 3.0 3.0 3.0 3.0 3.0
Minimum Gap (s) 3.0 3.2 3.0 3.0 3.2 3.0 3.0 3.0 3.0 3.0
Time Before Reduce (s) 0.0 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 40.0 0.0 0.0 40.0 0.0 0.0 0.0 0.0 0.0
Recall Mode None C-Max None None C-Max None None None None None
Act Effct Green (s) 119.0 104.0 117.3 119.0 111.2 21.0 11.1 28.4 22.0 12.7 160.0
Actuated g/C Ratio 0.74 0.65 0.73 0.74 0.70 0.13 0.07 0.18 0.14 0.08 1.00
v/c Ratio 0.16 0.44 0.06 0.17 0.38 0.14 0.38 0.33 0.33 0.48 0.16
Control Delay 5.4 15.6 6.6 6.1 11.8 57.4 79.0 59.0 62.6 80.4 0.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 5.4 15.6 6.6 6.1 11.8 57.4 79.0 59.0 62.6 80.4 0.2



Lanes, Volumes, Timings Combined (2026) AM
1: Apex Friendship Middle School Campus Driveway/Evans Road & Humie Olive Road 09/20/2019

Heelan Property Synchro 10 Report
RKA Page 2

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
LOS A B A A B E E E E F A
Approach Delay 13.2 10.8 64.6 26.0
Approach LOS B B E C
Queue Length 50th (ft) 23 256 18 23 195 24 50 84 67 71 0
Queue Length 95th (ft) 46 377 36 46 308 52 96 139 113 124 0
Internal Link Dist (ft) 808 1739 625 1460
Turn Bay Length (ft) 100 150 275 350 225 125 150
Base Capacity (vph) 704 1211 1160 626 1285 262 291 281 258 291 1583
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.15 0.44 0.06 0.17 0.38 0.10 0.17 0.33 0.28 0.24 0.16

Intersection Summary
Area Type: Other
Cycle Length: 160
Actuated Cycle Length: 160
Offset: 0 (0%), Referenced to phase 2:EBWB and 6:EBWB, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.48
Intersection Signal Delay: 19.8 Intersection LOS: B
Intersection Capacity Utilization 53.8% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     1: Apex Friendship Middle School Campus Driveway/Evans Road & Humie Olive Road



Lanes, Volumes, Timings Combined (2026) PM
1: Apex Friendship Middle School Campus Driveway/Evans Road & Humie Olive Road 09/20/2019

Heelan Property Synchro 10 Report
RKA Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 63 359 29 78 429 75 31 30 48 51 41 93
Future Volume (vph) 63 359 29 78 429 75 31 30 48 51 41 93
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 100 150 275 0 350 225 125 150
Storage Lanes 1 1 1 0 1 1 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 0.850 0.978 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1770 1863 1583 1770 1822 0 1770 1863 1583 1770 1863 1583
Flt Permitted 0.398 0.481 0.727 0.736
Satd. Flow (perm) 741 1863 1583 896 1822 0 1354 1863 1583 1371 1863 1583
Right Turn on Red No No No No
Satd. Flow (RTOR)
Link Speed (mph) 45 45 10 35
Link Distance (ft) 888 1819 705 1540
Travel Time (s) 13.5 27.6 48.1 30.0
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) 70 399 32 87 477 83 34 33 53 57 46 103
Shared Lane Traffic (%)
Lane Group Flow (vph) 70 399 32 87 560 0 34 33 53 57 46 103
Turn Type D.P+P NA pm+ov D.P+P NA D.P+P NA pm+ov D.P+P NA Free
Protected Phases 5 2 3 1 6 3 8 1 7 4
Permitted Phases 6 2 2 4 8 8 Free
Detector Phase 5 2 3 1 6 3 8 1 7 4
Switch Phase
Minimum Initial (s) 7.0 12.0 7.0 7.0 12.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 11.9 17.8 12.6 12.6 17.8 12.6 13.3 12.6 12.3 13.3
Total Split (s) 20.0 90.0 20.0 20.0 90.0 20.0 30.0 20.0 20.0 30.0
Total Split (%) 12.5% 56.3% 12.5% 12.5% 56.3% 12.5% 18.8% 12.5% 12.5% 18.8%
Maximum Green (s) 15.1 84.2 14.4 14.4 84.2 14.4 23.7 14.4 14.7 23.7
Yellow Time (s) 3.0 4.5 3.0 3.0 4.5 3.0 3.8 3.0 3.0 3.8
All-Red Time (s) 1.9 1.3 2.6 2.6 1.3 2.6 2.5 2.6 2.3 2.5
Lost Time Adjust (s) 0.1 -0.8 -0.6 -0.6 -0.8 -0.6 -1.3 -0.6 -0.3 -1.3
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 Lead Lag Lag Lag Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 6.0 3.0 3.0 6.0 3.0 3.0 3.0 3.0 3.0
Minimum Gap (s) 3.0 3.2 3.0 3.0 3.2 3.0 3.0 3.0 3.0 3.0
Time Before Reduce (s) 0.0 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 40.0 0.0 0.0 40.0 0.0 0.0 0.0 0.0 0.0
Recall Mode None C-Max None None C-Max None None None None None
Act Effct Green (s) 126.6 111.6 121.8 126.6 119.4 16.9 9.9 27.2 16.8 10.9 160.0
Actuated g/C Ratio 0.79 0.70 0.76 0.79 0.75 0.11 0.06 0.17 0.10 0.07 1.00
v/c Ratio 0.11 0.31 0.03 0.11 0.41 0.21 0.29 0.20 0.35 0.37 0.07
Control Delay 4.2 11.4 5.8 4.4 9.9 62.1 77.6 56.6 66.6 78.7 0.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 4.2 11.4 5.8 4.4 9.9 62.1 77.6 56.6 66.6 78.7 0.1



Lanes, Volumes, Timings Combined (2026) PM
1: Apex Friendship Middle School Campus Driveway/Evans Road & Humie Olive Road 09/20/2019

Heelan Property Synchro 10 Report
RKA Page 2

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
LOS A B A A A E E E E E A
Approach Delay 10.1 9.2 63.9 36.1
Approach LOS B A E D
Queue Length 50th (ft) 14 166 8 17 220 32 34 47 53 47 0
Queue Length 95th (ft) 28 243 19 34 326 65 71 89 97 91 0
Internal Link Dist (ft) 808 1739 625 1460
Turn Bay Length (ft) 100 150 275 350 225 125 150
Base Capacity (vph) 706 1299 1205 791 1360 243 291 269 236 291 1583
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.10 0.31 0.03 0.11 0.41 0.14 0.11 0.20 0.24 0.16 0.07

Intersection Summary
Area Type: Other
Cycle Length: 160
Actuated Cycle Length: 160
Offset: 0 (0%), Referenced to phase 2:EBWB and 6:EBWB, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.41
Intersection Signal Delay: 17.7 Intersection LOS: B
Intersection Capacity Utilization 55.0% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     1: Apex Friendship Middle School Campus Driveway/Evans Road & Humie Olive Road



 

 

APPENDIX F 

 
CAPACITY ANALYSIS CALCULATIONS 

HUMIE OLIVE ROAD 

&  

RICHARDSON ROAD 



HCM 6th TWSC Existing (2019) AM
2: Richardson Road & Humie Olive Road 09/20/2019

Heelan Property Synchro 10 Report
RKA Page 1

Intersection
Int Delay, s/veh 4.9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 19 92 4 1 52 59 4 4 4 114 1 31
Future Vol, veh/h 19 92 4 1 52 59 4 4 4 114 1 31
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 - - - - - - - - - - - -
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 21 102 4 1 58 66 4 4 4 127 1 34
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 124 0 0 106 0 0 257 272 104 243 241 91
          Stage 1 - - - - - - 146 146 - 93 93 -
          Stage 2 - - - - - - 111 126 - 150 148 -
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 1463 - - 1485 - - 696 635 951 711 660 967
          Stage 1 - - - - - - 857 776 - 914 818 -
          Stage 2 - - - - - - 894 792 - 853 775 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1463 - - 1485 - - 662 625 951 695 649 967
Mov Cap-2 Maneuver - - - - - - 662 625 - 695 649 -
          Stage 1 - - - - - - 844 764 - 900 817 -
          Stage 2 - - - - - - 860 791 - 831 763 -
 

Approach EB WB NB SB
HCM Control Delay, s 1.2 0.1 10.1 11.2
HCM LOS B B
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 721 1463 - - 1485 - - 739
HCM Lane V/C Ratio 0.018 0.014 - - 0.001 - - 0.22
HCM Control Delay (s) 10.1 7.5 0 - 7.4 0 - 11.2
HCM Lane LOS B A A - A A - B
HCM 95th %tile Q(veh) 0.1 0 - - 0 - - 0.8



HCM 6th TWSC Existing (2019) PM
2: Richardson Road & Humie Olive Road 09/20/2019

Heelan Property Synchro 10 Report
RKA Page 1

Intersection
Int Delay, s/veh 3.8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 9 42 2 4 42 62 4 4 4 56 1 18
Future Vol, veh/h 9 42 2 4 42 62 4 4 4 56 1 18
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 - - - - - - - - - - - -
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 10 47 2 4 47 69 4 4 4 62 1 20
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 116 0 0 49 0 0 168 192 48 162 159 82
          Stage 1 - - - - - - 68 68 - 90 90 -
          Stage 2 - - - - - - 100 124 - 72 69 -
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 1473 - - 1558 - - 796 703 1021 803 733 978
          Stage 1 - - - - - - 942 838 - 917 820 -
          Stage 2 - - - - - - 906 793 - 938 837 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1473 - - 1558 - - 773 696 1021 789 726 978
Mov Cap-2 Maneuver - - - - - - 773 696 - 789 726 -
          Stage 1 - - - - - - 935 832 - 911 818 -
          Stage 2 - - - - - - 884 791 - 922 831 -
 

Approach EB WB NB SB
HCM Control Delay, s 1.3 0.3 9.5 9.8
HCM LOS A A
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 809 1473 - - 1558 - - 826
HCM Lane V/C Ratio 0.016 0.007 - - 0.003 - - 0.101
HCM Control Delay (s) 9.5 7.5 0 - 7.3 0 - 9.8
HCM Lane LOS A A A - A A - A
HCM 95th %tile Q(veh) 0.1 0 - - 0 - - 0.3



HCM 6th TWSC Background (2026) AM
2: Richardson Road & Humie Olive Road 09/20/2019

Heelan Property Synchro 10 Report
RKA Page 1

Intersection
Int Delay, s/veh 6.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 89 204 4 1 92 68 4 4 4 131 1 57
Future Vol, veh/h 89 204 4 1 92 68 4 4 4 131 1 57
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 - - - - - - - - - - - -
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 99 227 4 1 102 76 4 4 4 146 1 63
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 178 0 0 231 0 0 601 607 229 573 571 140
          Stage 1 - - - - - - 427 427 - 142 142 -
          Stage 2 - - - - - - 174 180 - 431 429 -
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 1398 - - 1337 - - 412 411 810 430 431 908
          Stage 1 - - - - - - 606 585 - 861 779 -
          Stage 2 - - - - - - 828 750 - 603 584 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1398 - - 1337 - - 358 377 810 397 396 908
Mov Cap-2 Maneuver - - - - - - 358 377 - 397 396 -
          Stage 1 - - - - - - 557 538 - 791 778 -
          Stage 2 - - - - - - 768 749 - 547 537 -
 

Approach EB WB NB SB
HCM Control Delay, s 2.3 0 13.3 18.3
HCM LOS B C
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 449 1398 - - 1337 - - 478
HCM Lane V/C Ratio 0.03 0.071 - - 0.001 - - 0.439
HCM Control Delay (s) 13.3 7.8 0 - 7.7 0 - 18.3
HCM Lane LOS B A A - A A - C
HCM 95th %tile Q(veh) 0.1 0.2 - - 0 - - 2.2



HCM 6th TWSC Background (2026) PM
2: Richardson Road & Humie Olive Road 09/20/2019

Heelan Property Synchro 10 Report
RKA Page 1

Intersection
Int Delay, s/veh 4.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 53 112 2 4 155 71 4 4 4 64 1 94
Future Vol, veh/h 53 112 2 4 155 71 4 4 4 64 1 94
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 - - - - - - - - - - - -
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 59 124 2 4 172 79 4 4 4 71 1 104
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 251 0 0 126 0 0 515 502 125 467 464 212
          Stage 1 - - - - - - 243 243 - 220 220 -
          Stage 2 - - - - - - 272 259 - 247 244 -
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 1314 - - 1460 - - 470 471 926 506 495 828
          Stage 1 - - - - - - 761 705 - 782 721 -
          Stage 2 - - - - - - 734 694 - 757 704 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1314 - - 1460 - - 394 447 926 480 470 828
Mov Cap-2 Maneuver - - - - - - 394 447 - 480 470 -
          Stage 1 - - - - - - 724 671 - 744 719 -
          Stage 2 - - - - - - 639 692 - 712 670 -
 

Approach EB WB NB SB
HCM Control Delay, s 2.5 0.1 12.2 12.8
HCM LOS B B
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 512 1314 - - 1460 - - 639
HCM Lane V/C Ratio 0.026 0.045 - - 0.003 - - 0.276
HCM Control Delay (s) 12.2 7.9 0 - 7.5 0 - 12.8
HCM Lane LOS B A A - A A - B
HCM 95th %tile Q(veh) 0.1 0.1 - - 0 - - 1.1



HCM 6th TWSC Combined (2026) AM
2: Richardson Road & Humie Olive Road 09/20/2019

Heelan Property Synchro 10 Report
RKA Page 1

Intersection
Int Delay, s/veh 10.7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 158 273 4 1 114 68 4 4 4 131 1 79
Future Vol, veh/h 158 273 4 1 114 68 4 4 4 131 1 79
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 - - - - - - - - - - - -
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 176 303 4 1 127 76 4 4 4 146 1 88
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 203 0 0 307 0 0 869 862 305 828 826 165
          Stage 1 - - - - - - 657 657 - 167 167 -
          Stage 2 - - - - - - 212 205 - 661 659 -
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 1369 - - 1254 - - 272 293 735 290 307 879
          Stage 1 - - - - - - 454 462 - 835 760 -
          Stage 2 - - - - - - 790 732 - 452 461 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1369 - - 1254 - - 215 247 735 250 259 879
Mov Cap-2 Maneuver - - - - - - 215 247 - 250 259 -
          Stage 1 - - - - - - 384 390 - 706 759 -
          Stage 2 - - - - - - 709 731 - 375 390 -
 

Approach EB WB NB SB
HCM Control Delay, s 2.9 0 17.6 35.6
HCM LOS C E
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 298 1369 - - 1254 - - 342
HCM Lane V/C Ratio 0.045 0.128 - - 0.001 - - 0.686
HCM Control Delay (s) 17.6 8 0 - 7.9 0 - 35.6
HCM Lane LOS C A A - A A - E
HCM 95th %tile Q(veh) 0.1 0.4 - - 0 - - 4.8



HCM 6th TWSC Combined (2026) PM
2: Richardson Road & Humie Olive Road 09/20/2019

Heelan Property Synchro 10 Report
RKA Page 1

Intersection
Int Delay, s/veh 6.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 97 155 2 4 228 71 4 4 4 64 1 167
Future Vol, veh/h 97 155 2 4 228 71 4 4 4 64 1 167
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 - - - - - - - - - - - -
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 108 172 2 4 253 79 4 4 4 71 1 186
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 332 0 0 174 0 0 783 729 173 694 691 293
          Stage 1 - - - - - - 389 389 - 301 301 -
          Stage 2 - - - - - - 394 340 - 393 390 -
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 1227 - - 1403 - - 311 350 871 357 368 746
          Stage 1 - - - - - - 635 608 - 708 665 -
          Stage 2 - - - - - - 631 639 - 632 608 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1227 - - 1403 - - 215 315 871 325 331 746
Mov Cap-2 Maneuver - - - - - - 215 315 - 325 331 -
          Stage 1 - - - - - - 573 549 - 639 662 -
          Stage 2 - - - - - - 471 636 - 563 549 -
 

Approach EB WB NB SB
HCM Control Delay, s 3.1 0.1 16.2 17.3
HCM LOS C C
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 334 1227 - - 1403 - - 547
HCM Lane V/C Ratio 0.04 0.088 - - 0.003 - - 0.471
HCM Control Delay (s) 16.2 8.2 0 - 7.6 0 - 17.3
HCM Lane LOS C A A - A A - C
HCM 95th %tile Q(veh) 0.1 0.3 - - 0 - - 2.5



HCM 6th TWSC Combined (2026) AM - Improved
2: Richardson Road & Humie Olive Road 09/25/2019

Heelan Property Synchro 10 Report
RKA Page 1

Intersection
Int Delay, s/veh 10.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 158 273 4 1 114 68 4 4 4 131 1 79
Future Vol, veh/h 158 273 4 1 114 68 4 4 4 131 1 79
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 200 - - - - - - - - - - -
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 176 303 4 1 127 76 4 4 4 146 1 88
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 203 0 0 307 0 0 869 862 305 828 826 165
          Stage 1 - - - - - - 657 657 - 167 167 -
          Stage 2 - - - - - - 212 205 - 661 659 -
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 1369 - - 1254 - - 272 293 735 290 307 879
          Stage 1 - - - - - - 454 462 - 835 760 -
          Stage 2 - - - - - - 790 732 - 452 461 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1369 - - 1254 - - 220 255 735 256 267 879
Mov Cap-2 Maneuver - - - - - - 220 255 - 256 267 -
          Stage 1 - - - - - - 395 402 - 727 759 -
          Stage 2 - - - - - - 709 731 - 387 402 -
 

Approach EB WB NB SB
HCM Control Delay, s 2.9 0 17.3 34.1
HCM LOS C D
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 305 1369 - - 1254 - - 349
HCM Lane V/C Ratio 0.044 0.128 - - 0.001 - - 0.672
HCM Control Delay (s) 17.3 8 - - 7.9 0 - 34.1
HCM Lane LOS C A - - A A - D
HCM 95th %tile Q(veh) 0.1 0.4 - - 0 - - 4.6



HCM 6th TWSC Combined (2026) PM - Improved
2: Richardson Road & Humie Olive Road 09/25/2019

Heelan Property Synchro 10 Report
RKA Page 1

Intersection
Int Delay, s/veh 6.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 97 155 2 4 228 71 4 4 4 64 1 167
Future Vol, veh/h 97 155 2 4 228 71 4 4 4 64 1 167
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 200 - - - - - - - - - - -
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 108 172 2 4 253 79 4 4 4 71 1 186
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 332 0 0 174 0 0 783 729 173 694 691 293
          Stage 1 - - - - - - 389 389 - 301 301 -
          Stage 2 - - - - - - 394 340 - 393 390 -
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 1227 - - 1403 - - 311 350 871 357 368 746
          Stage 1 - - - - - - 635 608 - 708 665 -
          Stage 2 - - - - - - 631 639 - 632 608 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1227 - - 1403 - - 217 318 871 327 334 746
Mov Cap-2 Maneuver - - - - - - 217 318 - 327 334 -
          Stage 1 - - - - - - 579 554 - 646 662 -
          Stage 2 - - - - - - 471 636 - 569 554 -
 

Approach EB WB NB SB
HCM Control Delay, s 3.1 0.1 16.1 17.2
HCM LOS C C
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 337 1227 - - 1403 - - 549
HCM Lane V/C Ratio 0.04 0.088 - - 0.003 - - 0.47
HCM Control Delay (s) 16.1 8.2 - - 7.6 0 - 17.2
HCM Lane LOS C A - - A A - C
HCM 95th %tile Q(veh) 0.1 0.3 - - 0 - - 2.5



 

 

APPENDIX G 

 
CAPACITY ANALYSIS CALCULATIONS 

OLIVE FARM ROAD (SITE ACCESS) 

& 

HUMIE OLIVE ROAD  



HCM 6th TWSC Existing (2019) AM
3: Olive Farm Road & Humie Olive Road 09/20/2019

Heelan Property Synchro 10 Report
RKA Page 1

Intersection
Int Delay, s/veh 0.4

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 111 1 4 83 3 4
Future Vol, veh/h 111 1 4 83 3 4
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 123 1 4 92 3 4
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 124 0 224 124
          Stage 1 - - - - 124 -
          Stage 2 - - - - 100 -
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 - - 1463 - 764 927
          Stage 1 - - - - 902 -
          Stage 2 - - - - 924 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1463 - 762 927
Mov Cap-2 Maneuver - - - - 762 -
          Stage 1 - - - - 902 -
          Stage 2 - - - - 921 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.3 9.3
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 848 - - 1463 -
HCM Lane V/C Ratio 0.009 - - 0.003 -
HCM Control Delay (s) 9.3 - - 7.5 0
HCM Lane LOS A - - A A
HCM 95th %tile Q(veh) 0 - - 0 -



HCM 6th TWSC Existing (2019) PM
3: Olive Farm Road & Humie Olive Road 09/20/2019

Heelan Property Synchro 10 Report
RKA Page 1

Intersection
Int Delay, s/veh 0.5

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 51 4 2 62 4 2
Future Vol, veh/h 51 4 2 62 4 2
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 57 4 2 69 4 2
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 61 0 132 59
          Stage 1 - - - - 59 -
          Stage 2 - - - - 73 -
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 - - 1542 - 862 1007
          Stage 1 - - - - 964 -
          Stage 2 - - - - 950 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1542 - 861 1007
Mov Cap-2 Maneuver - - - - 861 -
          Stage 1 - - - - 964 -
          Stage 2 - - - - 949 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.2 9
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 905 - - 1542 -
HCM Lane V/C Ratio 0.007 - - 0.001 -
HCM Control Delay (s) 9 - - 7.3 0
HCM Lane LOS A - - A A
HCM 95th %tile Q(veh) 0 - - 0 -



HCM 6th TWSC Background (2026) AM
3: Olive Farm Road & Humie Olive Road 09/20/2019

Heelan Property Synchro 10 Report
RKA Page 1

Intersection
Int Delay, s/veh 2

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 140 7 13 130 22 39
Future Vol, veh/h 140 7 13 130 22 39
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 50 - 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 156 8 14 144 24 43
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 164 0 332 160
          Stage 1 - - - - 160 -
          Stage 2 - - - - 172 -
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 - - 1414 - 663 885
          Stage 1 - - - - 869 -
          Stage 2 - - - - 858 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1414 - 656 885
Mov Cap-2 Maneuver - - - - 656 -
          Stage 1 - - - - 869 -
          Stage 2 - - - - 849 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.7 10
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 786 - - 1414 -
HCM Lane V/C Ratio 0.086 - - 0.01 -
HCM Control Delay (s) 10 - - 7.6 -
HCM Lane LOS B - - A -
HCM 95th %tile Q(veh) 0.3 - - 0 -



HCM 6th TWSC Background (2026) PM
3: Olive Farm Road & Humie Olive Road 09/20/2019

Heelan Property Synchro 10 Report
RKA Page 1

Intersection
Int Delay, s/veh 2

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 135 21 45 136 13 28
Future Vol, veh/h 135 21 45 136 13 28
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 50 - 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 150 23 50 151 14 31
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 173 0 413 162
          Stage 1 - - - - 162 -
          Stage 2 - - - - 251 -
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 - - 1404 - 595 883
          Stage 1 - - - - 867 -
          Stage 2 - - - - 791 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1404 - 574 883
Mov Cap-2 Maneuver - - - - 574 -
          Stage 1 - - - - 867 -
          Stage 2 - - - - 763 -
 

Approach EB WB NB
HCM Control Delay, s 0 1.9 10.1
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 754 - - 1404 -
HCM Lane V/C Ratio 0.06 - - 0.036 -
HCM Control Delay (s) 10.1 - - 7.7 -
HCM Lane LOS B - - A -
HCM 95th %tile Q(veh) 0.2 - - 0.1 -



HCM 6th TWSC Combined (2026) AM
3: Olive Farm Road & Humie Olive Road 09/20/2019

Heelan Property Synchro 10 Report
RKA Page 1

Intersection
Int Delay, s/veh 2.3

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 244 7 24 163 22 73
Future Vol, veh/h 244 7 24 163 22 73
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 50 - 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 271 8 27 181 24 81
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 279 0 510 275
          Stage 1 - - - - 275 -
          Stage 2 - - - - 235 -
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 - - 1284 - 523 764
          Stage 1 - - - - 771 -
          Stage 2 - - - - 804 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1284 - 512 764
Mov Cap-2 Maneuver - - - - 512 -
          Stage 1 - - - - 771 -
          Stage 2 - - - - 787 -
 

Approach EB WB NB
HCM Control Delay, s 0 1 11.2
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 686 - - 1284 -
HCM Lane V/C Ratio 0.154 - - 0.021 -
HCM Control Delay (s) 11.2 - - 7.9 -
HCM Lane LOS B - - A -
HCM 95th %tile Q(veh) 0.5 - - 0.1 -



HCM 6th TWSC Combined (2026) PM
3: Olive Farm Road & Humie Olive Road 09/20/2019

Heelan Property Synchro 10 Report
RKA Page 1

Intersection
Int Delay, s/veh 2.2

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 200 21 82 245 13 50
Future Vol, veh/h 200 21 82 245 13 50
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 50 - 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 222 23 91 272 14 56
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 245 0 688 234
          Stage 1 - - - - 234 -
          Stage 2 - - - - 454 -
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 - - 1321 - 412 805
          Stage 1 - - - - 805 -
          Stage 2 - - - - 640 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1321 - 384 805
Mov Cap-2 Maneuver - - - - 384 -
          Stage 1 - - - - 805 -
          Stage 2 - - - - 596 -
 

Approach EB WB NB
HCM Control Delay, s 0 2 11.1
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 656 - - 1321 -
HCM Lane V/C Ratio 0.107 - - 0.069 -
HCM Control Delay (s) 11.1 - - 7.9 -
HCM Lane LOS B - - A -
HCM 95th %tile Q(veh) 0.4 - - 0.2 -



 

 

APPENDIX H 

 
CAPACITY ANALYSIS CALCULATIONS 

HUMIE OLIVE ROAD 

& 

NEW HILL OLIVE CHAPEL ROAD 



HCM 6th TWSC Existing (2019) AM
4: New Hill Olive Chapel Road & Humie Olive Road 09/20/2019

Heelan Property Synchro 10 Report
RKA Page 1

Intersection
Int Delay, s/veh 2

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 34 52 276 55 57 433
Future Vol, veh/h 34 52 276 55 57 433
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
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 38 58 307 61 63 481
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 945 338 0 0 368 0
          Stage 1 338 - - - - -
          Stage 2 607 - - - - -
Critical Hdwy 6.42 6.22 - - 4.12 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 291 704 - - 1191 -
          Stage 1 722 - - - - -
          Stage 2 544 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 270 704 - - 1191 -
Mov Cap-2 Maneuver 270 - - - - -
          Stage 1 722 - - - - -
          Stage 2 505 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 15.7 0 1
HCM LOS C
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 430 1191 -
HCM Lane V/C Ratio - - 0.222 0.053 -
HCM Control Delay (s) - - 15.7 8.2 0
HCM Lane LOS - - C A A
HCM 95th %tile Q(veh) - - 0.8 0.2 -



HCM 6th TWSC Existing (2019) PM
4: New Hill Olive Chapel Road & Humie Olive Road 09/20/2019

Heelan Property Synchro 10 Report
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Intersection
Int Delay, s/veh 1.5

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 32 34 525 32 23 284
Future Vol, veh/h 32 34 525 32 23 284
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
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 36 38 583 36 26 316
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 969 601 0 0 619 0
          Stage 1 601 - - - - -
          Stage 2 368 - - - - -
Critical Hdwy 6.42 6.22 - - 4.12 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 281 500 - - 961 -
          Stage 1 547 - - - - -
          Stage 2 700 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 272 500 - - 961 -
Mov Cap-2 Maneuver 272 - - - - -
          Stage 1 547 - - - - -
          Stage 2 677 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 17.7 0 0.7
HCM LOS C
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 356 961 -
HCM Lane V/C Ratio - - 0.206 0.027 -
HCM Control Delay (s) - - 17.7 8.8 0
HCM Lane LOS - - C A A
HCM 95th %tile Q(veh) - - 0.8 0.1 -



HCM 6th TWSC Background (2026) AM
4: New Hill Olive Chapel Road & Humie Olive Road 09/20/2019

Heelan Property Synchro 10 Report
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Intersection
Int Delay, s/veh 4.1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 62 117 490 97 84 553
Future Vol, veh/h 62 117 490 97 84 553
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 250 0 - - 150 -
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 69 130 544 108 93 614
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1398 598 0 0 652 0
          Stage 1 598 - - - - -
          Stage 2 800 - - - - -
Critical Hdwy 6.42 6.22 - - 4.12 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 155 502 - - 935 -
          Stage 1 549 - - - - -
          Stage 2 442 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 140 502 - - 935 -
Mov Cap-2 Maneuver 140 - - - - -
          Stage 1 549 - - - - -
          Stage 2 398 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 28.1 0 1.2
HCM LOS D
 

Minor Lane/Major Mvmt NBT NBRWBLn1WBLn2 SBL SBT
Capacity (veh/h) - - 140 502 935 -
HCM Lane V/C Ratio - - 0.492 0.259 0.1 -
HCM Control Delay (s) - - 53.4 14.7 9.3 -
HCM Lane LOS - - F B A -
HCM 95th %tile Q(veh) - - 2.3 1 0.3 -



HCM 6th TWSC Background (2026) PM
4: New Hill Olive Chapel Road & Humie Olive Road 09/20/2019

Heelan Property Synchro 10 Report
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Intersection
Int Delay, s/veh 8

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 78 76 713 71 89 517
Future Vol, veh/h 78 76 713 71 89 517
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 250 0 - - 150 -
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 87 84 792 79 99 574
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1604 832 0 0 871 0
          Stage 1 832 - - - - -
          Stage 2 772 - - - - -
Critical Hdwy 6.42 6.22 - - 4.12 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 116 369 - - 774 -
          Stage 1 427 - - - - -
          Stage 2 456 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 101 369 - - 774 -
Mov Cap-2 Maneuver 101 - - - - -
          Stage 1 427 - - - - -
          Stage 2 398 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 74.7 0 1.5
HCM LOS F
 

Minor Lane/Major Mvmt NBT NBRWBLn1WBLn2 SBL SBT
Capacity (veh/h) - - 101 369 774 -
HCM Lane V/C Ratio - - 0.858 0.229 0.128 -
HCM Control Delay (s) - - 130.3 17.6 10.3 -
HCM Lane LOS - - F C B -
HCM 95th %tile Q(veh) - - 4.9 0.9 0.4 -



HCM 6th TWSC Combined (2026) AM
4: New Hill Olive Chapel Road & Humie Olive Road 09/20/2019

Heelan Property Synchro 10 Report
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Intersection
Int Delay, s/veh 5.7

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 66 175 502 109 102 557
Future Vol, veh/h 66 175 502 109 102 557
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 250 0 - - 150 -
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 73 194 558 121 113 619
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1464 619 0 0 679 0
          Stage 1 619 - - - - -
          Stage 2 845 - - - - -
Critical Hdwy 6.42 6.22 - - 4.12 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 141 489 - - 913 -
          Stage 1 537 - - - - -
          Stage 2 421 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 124 489 - - 913 -
Mov Cap-2 Maneuver 124 - - - - -
          Stage 1 537 - - - - -
          Stage 2 369 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 31.4 0 1.5
HCM LOS D
 

Minor Lane/Major Mvmt NBT NBRWBLn1WBLn2 SBL SBT
Capacity (veh/h) - - 124 489 913 -
HCM Lane V/C Ratio - - 0.591 0.398 0.124 -
HCM Control Delay (s) - - 69.3 17.1 9.5 -
HCM Lane LOS - - F C A -
HCM 95th %tile Q(veh) - - 3 1.9 0.4 -



HCM 6th TWSC Combined (2026) PM
4: New Hill Olive Chapel Road & Humie Olive Road 09/20/2019

Heelan Property Synchro 10 Report
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Intersection
Int Delay, s/veh 20.5

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 90 112 720 78 150 529
Future Vol, veh/h 90 112 720 78 150 529
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 250 0 - - 150 -
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 100 124 800 87 167 588
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1766 844 0 0 887 0
          Stage 1 844 - - - - -
          Stage 2 922 - - - - -
Critical Hdwy 6.42 6.22 - - 4.12 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver ~ 92 363 - - 763 -
          Stage 1 422 - - - - -
          Stage 2 387 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver ~ 72 363 - - 763 -
Mov Cap-2 Maneuver ~ 72 - - - - -
          Stage 1 422 - - - - -
          Stage 2 302 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 162.4 0 2.4
HCM LOS F
 

Minor Lane/Major Mvmt NBT NBRWBLn1WBLn2 SBL SBT
Capacity (veh/h) - - 72 363 763 -
HCM Lane V/C Ratio - - 1.389 0.343 0.218 -
HCM Control Delay (s) - -$ 339.7 20 11 -
HCM Lane LOS - - F C B -
HCM 95th %tile Q(veh) - - 8.1 1.5 0.8 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



Lanes, Volumes, Timings Combined (2026) AM - Improved
4: New Hill Olive Chapel Road & Humie Olive Road 09/23/2019

Heelan Property Synchro 10 Report
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 66 175 502 109 102 557
Future Volume (vph) 66 175 502 109 102 557
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 250 0 0 150
Storage Lanes 1 1 0 1
Taper Length (ft) 100 100
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.976
Flt Protected 0.950 0.950
Satd. Flow (prot) 1770 1583 1818 0 1770 1863
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1770 1583 1818 0 1770 1863
Right Turn on Red No No
Satd. Flow (RTOR)
Link Speed (mph) 45 45 45
Link Distance (ft) 2489 1868 2285
Travel Time (s) 37.7 28.3 34.6
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 73 194 558 121 113 619
Shared Lane Traffic (%)
Lane Group Flow (vph) 73 194 679 0 113 619
Turn Type Prot pm+ov NA Prot NA
Protected Phases 8 1 2 1 6
Permitted Phases 8
Detector Phase 8 1 2 1 6
Switch Phase
Minimum Initial (s) 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 20.0 14.0 20.0 14.0 20.0
Total Split (s) 20.0 17.0 83.0 17.0 100.0
Total Split (%) 16.7% 14.2% 69.2% 14.2% 83.3%
Maximum Green (s) 13.0 10.0 76.0 10.0 93.0
Yellow Time (s) 5.0 5.0 5.0 5.0 5.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -2.0 -2.0 -2.0 -2.0 -2.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None None Min None Min
Act Effct Green (s) 11.4 24.0 34.6 12.1 54.0
Actuated g/C Ratio 0.16 0.35 0.50 0.17 0.78
v/c Ratio 0.25 0.36 0.75 0.37 0.43
Control Delay 33.6 21.2 20.7 35.7 5.2
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 33.6 21.2 20.7 35.7 5.2
LOS C C C D A
Approach Delay 24.6 20.7 9.9
Approach LOS C C A



Lanes, Volumes, Timings Combined (2026) AM - Improved
4: New Hill Olive Chapel Road & Humie Olive Road 09/23/2019

Heelan Property Synchro 10 Report
RKA Page 2

Lane Group WBL WBR NBT NBR SBL SBT
Queue Length 50th (ft) 29 59 237 45 93
Queue Length 95th (ft) 79 144 392 117 172
Internal Link Dist (ft) 2409 1788 2205
Turn Bay Length (ft) 250 150
Base Capacity (vph) 417 568 1750 334 1863
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.18 0.34 0.39 0.34 0.33

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 69.5
Natural Cycle: 65
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.75
Intersection Signal Delay: 16.6 Intersection LOS: B
Intersection Capacity Utilization 57.2% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     4: New Hill Olive Chapel Road & Humie Olive Road



Lanes, Volumes, Timings Combined (2026) PM - Improved
4: New Hill Olive Chapel Road & Humie Olive Road 09/23/2019

Heelan Property Synchro 10 Report
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 90 112 720 78 150 529
Future Volume (vph) 90 112 720 78 150 529
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 250 0 0 150
Storage Lanes 1 1 0 1
Taper Length (ft) 100 100
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.987
Flt Protected 0.950 0.950
Satd. Flow (prot) 1770 1583 1839 0 1770 1863
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1770 1583 1839 0 1770 1863
Right Turn on Red No No
Satd. Flow (RTOR)
Link Speed (mph) 45 45 45
Link Distance (ft) 2489 1868 2285
Travel Time (s) 37.7 28.3 34.6
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 100 124 800 87 167 588
Shared Lane Traffic (%)
Lane Group Flow (vph) 100 124 887 0 167 588
Turn Type Prot pm+ov NA Prot NA
Protected Phases 8 1 2 1 6
Permitted Phases 8
Detector Phase 8 1 2 1 6
Switch Phase
Minimum Initial (s) 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 20.0 14.0 20.0 14.0 20.0
Total Split (s) 20.0 17.0 83.0 17.0 100.0
Total Split (%) 16.7% 14.2% 69.2% 14.2% 83.3%
Maximum Green (s) 13.0 10.0 76.0 10.0 93.0
Yellow Time (s) 5.0 5.0 5.0 5.0 5.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -2.0 -2.0 -2.0 -2.0 -2.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None None Min None Min
Act Effct Green (s) 12.7 26.3 53.1 12.9 73.1
Actuated g/C Ratio 0.14 0.29 0.59 0.14 0.81
v/c Ratio 0.40 0.27 0.82 0.66 0.39
Control Delay 47.1 29.9 22.7 56.9 4.5
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 47.1 29.9 22.7 56.9 4.5
LOS D C C E A
Approach Delay 37.6 22.7 16.1
Approach LOS D C B



Lanes, Volumes, Timings Combined (2026) PM - Improved
4: New Hill Olive Chapel Road & Humie Olive Road 09/23/2019

Heelan Property Synchro 10 Report
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Lane Group WBL WBR NBT NBR SBL SBT
Queue Length 50th (ft) 54 52 399 94 99
Queue Length 95th (ft) 130 132 599 #268 157
Internal Link Dist (ft) 2409 1788 2205
Turn Bay Length (ft) 250 150
Base Capacity (vph) 316 461 1551 253 1751
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.32 0.27 0.57 0.66 0.34

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 90.2
Natural Cycle: 80
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.82
Intersection Signal Delay: 21.8 Intersection LOS: C
Intersection Capacity Utilization 69.3% ICU Level of Service C
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     4: New Hill Olive Chapel Road & Humie Olive Road
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HCM 6th AWSC Existing (2019) AM
5: New Hill Holleman Road/New Hill Olive Chapel Road & Old US 1 09/20/2019

Heelan Property Synchro 10 Report
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Intersection
Intersection Delay, s/veh 25.1
Intersection LOS D

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 38 59 22 38 166 41 28 262 21 48 323 94
Future Vol, veh/h 38 59 22 38 166 41 28 262 21 48 323 94
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
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 42 66 24 42 184 46 31 291 23 53 359 104
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 13.2 17.2 19.4 36
HCM LOS B C C E
        

Lane NBLn1 EBLn1 WBLn1 SBLn1
Vol Left, % 9% 32% 16% 10%
Vol Thru, % 84% 50% 68% 69%
Vol Right, % 7% 18% 17% 20%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 311 119 245 465
LT Vol 28 38 38 48
Through Vol 262 59 166 323
RT Vol 21 22 41 94
Lane Flow Rate 346 132 272 517
Geometry Grp 1 1 1 1
Degree of Util (X) 0.616 0.274 0.518 0.864
Departure Headway (Hd) 6.415 7.45 6.851 6.019
Convergence, Y/N Yes Yes Yes Yes
Cap 560 485 523 599
Service Time 4.502 5.45 4.942 4.096
HCM Lane V/C Ratio 0.618 0.272 0.52 0.863
HCM Control Delay 19.4 13.2 17.2 36
HCM Lane LOS C B C E
HCM 95th-tile Q 4.2 1.1 2.9 9.7



HCM 6th AWSC Existing (2019) PM
5: New Hill Holleman Road/New Hill Olive Chapel Road & Old US 1 09/20/2019

Heelan Property Synchro 10 Report
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Intersection
Intersection Delay, s/veh 32.6
Intersection LOS D

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 159 129 26 35 101 45 23 347 25 43 224 62
Future Vol, veh/h 159 129 26 35 101 45 23 347 25 43 224 62
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
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 177 143 29 39 112 50 26 386 28 48 249 69
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 30 17.8 44 29.4
HCM LOS D C E D
        

Lane NBLn1 EBLn1 WBLn1 SBLn1
Vol Left, % 6% 51% 19% 13%
Vol Thru, % 88% 41% 56% 68%
Vol Right, % 6% 8% 25% 19%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 395 314 181 329
LT Vol 23 159 35 43
Through Vol 347 129 101 224
RT Vol 25 26 45 62
Lane Flow Rate 439 349 201 366
Geometry Grp 1 1 1 1
Degree of Util (X) 0.884 0.745 0.452 0.748
Departure Headway (Hd) 7.247 7.686 8.1 7.371
Convergence, Y/N Yes Yes Yes Yes
Cap 500 471 442 490
Service Time 5.276 5.715 6.185 5.442
HCM Lane V/C Ratio 0.878 0.741 0.455 0.747
HCM Control Delay 44 30 17.8 29.4
HCM Lane LOS E D C D
HCM 95th-tile Q 9.7 6.2 2.3 6.3



HCM 6th AWSC Background (2026) AM
5: New Hill Holleman Road/New Hill Olive Chapel Road & Old US 1 09/20/2019

Heelan Property Synchro 10 Report
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Intersection
Intersection Delay, s/veh 266
Intersection LOS F

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 67 93 65 44 199 72 45 362 24 131 557 130
Future Vol, veh/h 67 93 65 44 199 72 45 362 24 131 557 130
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
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 74 103 72 49 221 80 50 402 27 146 619 144
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 33.1 50.4 106.1 497.4
HCM LOS D F F F
        

Lane NBLn1 EBLn1 WBLn1 SBLn1
Vol Left, % 10% 30% 14% 16%
Vol Thru, % 84% 41% 63% 68%
Vol Right, % 6% 29% 23% 16%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 431 225 315 818
LT Vol 45 67 44 131
Through Vol 362 93 199 557
RT Vol 24 65 72 130
Lane Flow Rate 479 250 350 909
Geometry Grp 1 1 1 1
Degree of Util (X) 1.084 0.626 0.827 2.044
Departure Headway (Hd) 10.424 11.985 11.123 8.487
Convergence, Y/N Yes Yes Yes Yes
Cap 354 305 329 436
Service Time 8.424 9.985 9.123 6.487
HCM Lane V/C Ratio 1.353 0.82 1.064 2.085
HCM Control Delay 106.1 33.1 50.4 497.4
HCM Lane LOS F D F F
HCM 95th-tile Q 13.8 3.9 7.1 60.7



HCM 6th AWSC Background (2026) PM
5: New Hill Holleman Road/New Hill Olive Chapel Road & Old US 1 09/20/2019

Heelan Property Synchro 10 Report
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Intersection
Intersection Delay, s/veh 320.3
Intersection LOS F

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 213 163 55 40 142 137 68 605 29 97 377 100
Future Vol, veh/h 213 163 55 40 142 137 68 605 29 97 377 100
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
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 237 181 61 44 158 152 76 672 32 108 419 111
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 178.2 84.1 500.6 337.7
HCM LOS F F F F
        

Lane NBLn1 EBLn1 WBLn1 SBLn1
Vol Left, % 10% 49% 13% 17%
Vol Thru, % 86% 38% 45% 66%
Vol Right, % 4% 13% 43% 17%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 702 431 319 574
LT Vol 68 213 40 97
Through Vol 605 163 142 377
RT Vol 29 55 137 100
Lane Flow Rate 780 479 354 638
Geometry Grp 1 1 1 1
Degree of Util (X) 2.028 1.249 0.925 1.647
Departure Headway (Hd) 12.147 14.062 15.613 13.177
Convergence, Y/N Yes Yes Yes Yes
Cap 304 263 237 281
Service Time 10.147 12.062 13.613 11.177
HCM Lane V/C Ratio 2.566 1.821 1.494 2.27
HCM Control Delay 500.6 178.2 84.1 337.7
HCM Lane LOS F F F F
HCM 95th-tile Q 43.3 15.6 7.9 28.1



Lanes, Volumes, Timings Background (2026) AM with Traffic Signal
5: New Hill Holleman Road/New Hill Olive Chapel Road & Old US 1 09/23/2019
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 67 93 65 44 199 72 45 362 24 131 557 130
Future Volume (vph) 67 93 65 44 199 72 45 362 24 131 557 130
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
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 0.969 0.992 0.979
Flt Protected 0.985 0.993 0.995 0.992
Satd. Flow (prot) 0 1763 0 0 1792 0 0 1839 0 0 1809 0
Flt Permitted 0.648 0.904 0.853 0.845
Satd. Flow (perm) 0 1160 0 0 1632 0 0 1576 0 0 1541 0
Right Turn on Red No No No No
Satd. Flow (RTOR)
Link Speed (mph) 35 35 45 45
Link Distance (ft) 1767 2390 2570 2674
Travel Time (s) 34.4 46.6 38.9 40.5
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) 74 103 72 49 221 80 50 402 27 146 619 144
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 249 0 0 350 0 0 479 0 0 909 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 30.0 30.0 30.0 30.0 60.0 60.0 60.0 60.0
Total Split (%) 33.3% 33.3% 33.3% 33.3% 66.7% 66.7% 66.7% 66.7%
Maximum Green (s) 23.0 23.0 23.0 23.0 53.0 53.0 53.0 53.0
Yellow Time (s) 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
Lost Time Adjust (s) -2.0 -2.0 -2.0 -2.0
Total Lost Time (s) 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
Recall Mode None None None None Min Min Min Min
Act Effct Green (s) 22.9 22.9 53.3 53.3
Actuated g/C Ratio 0.27 0.27 0.62 0.62
v/c Ratio 0.81 0.81 0.49 0.96
Control Delay 51.6 45.9 11.5 38.1
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 51.6 45.9 11.5 38.1
LOS D D B D
Approach Delay 51.6 45.9 11.5 38.1
Approach LOS D D B D
Queue Length 50th (ft) 130 183 139 447
Queue Length 95th (ft) #252 #316 215 #753
Internal Link Dist (ft) 1687 2310 2490 2594



Lanes, Volumes, Timings Background (2026) AM with Traffic Signal
5: New Hill Holleman Road/New Hill Olive Chapel Road & Old US 1 09/23/2019

Heelan Property Synchro 10 Report
RKA Page 2

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Turn Bay Length (ft)
Base Capacity (vph) 338 475 1010 987
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 0.74 0.74 0.47 0.92

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 86.3
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.96
Intersection Signal Delay: 34.8 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.

Splits and Phases:     5: New Hill Holleman Road/New Hill Olive Chapel Road & Old US 1



Lanes, Volumes, Timings Background (2026) PM with Traffic Signal
5: New Hill Holleman Road/New Hill Olive Chapel Road & Old US 1 09/23/2019

Heelan Property Synchro 10 Report
RKA Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 213 163 55 40 142 137 68 605 29 97 377 100
Future Volume (vph) 213 163 55 40 142 137 68 605 29 97 377 100
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
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 0.983 0.942 0.994 0.977
Flt Protected 0.976 0.994 0.995 0.992
Satd. Flow (prot) 0 1787 0 0 1744 0 0 1842 0 0 1805 0
Flt Permitted 0.588 0.905 0.881 0.718
Satd. Flow (perm) 0 1077 0 0 1588 0 0 1631 0 0 1307 0
Right Turn on Red No No No No
Satd. Flow (RTOR)
Link Speed (mph) 35 35 45 45
Link Distance (ft) 1767 2390 2570 2674
Travel Time (s) 34.4 46.6 38.9 40.5
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) 237 181 61 44 158 152 76 672 32 108 419 111
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 479 0 0 354 0 0 780 0 0 638 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 39.0 39.0 39.0 39.0 51.0 51.0 51.0 51.0
Total Split (%) 43.3% 43.3% 43.3% 43.3% 56.7% 56.7% 56.7% 56.7%
Maximum Green (s) 32.0 32.0 32.0 32.0 44.0 44.0 44.0 44.0
Yellow Time (s) 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
Lost Time Adjust (s) -2.0 -2.0 -2.0 -2.0
Total Lost Time (s) 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
Recall Mode None None None None Min Min Min Min
Act Effct Green (s) 34.0 34.0 45.0 45.0
Actuated g/C Ratio 0.38 0.38 0.51 0.51
v/c Ratio 1.17 0.58 0.95 0.97
Control Delay 127.0 27.0 43.3 50.8
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 127.0 27.0 43.3 50.8
LOS F C D D
Approach Delay 127.0 27.0 43.3 50.8
Approach LOS F C D D
Queue Length 50th (ft) ~329 158 395 329
Queue Length 95th (ft) #517 250 #654 #570
Internal Link Dist (ft) 1687 2310 2490 2594



Lanes, Volumes, Timings Background (2026) PM with Traffic Signal
5: New Hill Holleman Road/New Hill Olive Chapel Road & Old US 1 09/23/2019

Heelan Property Synchro 10 Report
RKA Page 2

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Turn Bay Length (ft)
Base Capacity (vph) 411 606 842 675
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 1.17 0.58 0.93 0.95

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 89
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.17
Intersection Signal Delay: 60.6 Intersection LOS: E
Intersection Capacity Utilization 104.7% ICU Level of Service G
Analysis Period (min) 15
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     5: New Hill Holleman Road/New Hill Olive Chapel Road & Old US 1



HCM 6th AWSC Combined (2026) AM
5: New Hill Holleman Road/New Hill Olive Chapel Road & Old US 1 09/20/2019

Heelan Property Synchro 10 Report
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Intersection
Intersection Delay, s/veh 283.5
Intersection LOS F

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 67 93 65 44 199 72 45 369 24 131 580 130
Future Vol, veh/h 67 93 65 44 199 72 45 369 24 131 580 130
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
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 74 103 72 49 221 80 50 410 27 146 644 144
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 33.7 51.2 113.4 525.9
HCM LOS D F F F
        

Lane NBLn1 EBLn1 WBLn1 SBLn1
Vol Left, % 10% 30% 14% 16%
Vol Thru, % 84% 41% 63% 69%
Vol Right, % 5% 29% 23% 15%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 438 225 315 841
LT Vol 45 67 44 131
Through Vol 369 93 199 580
RT Vol 24 65 72 130
Lane Flow Rate 487 250 350 934
Geometry Grp 1 1 1 1
Degree of Util (X) 1.105 0.627 0.828 2.108
Departure Headway (Hd) 10.557 12.198 11.307 8.535
Convergence, Y/N Yes Yes Yes Yes
Cap 350 300 322 439
Service Time 8.557 10.198 9.307 6.535
HCM Lane V/C Ratio 1.391 0.833 1.087 2.128
HCM Control Delay 113.4 33.7 51.2 525.9
HCM Lane LOS F D F F
HCM 95th-tile Q 14.3 3.9 7.1 63.7



HCM 6th AWSC Combined (2026) PM
5: New Hill Holleman Road/New Hill Olive Chapel Road & Old US 1 09/20/2019

Heelan Property Synchro 10 Report
RKA Page 1

Intersection
Intersection Delay, s/veh 339.3
Intersection LOS F

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 213 163 55 40 142 137 68 629 29 97 391 100
Future Vol, veh/h 213 163 55 40 142 137 68 629 29 97 391 100
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
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 237 181 61 44 158 152 76 699 32 108 434 111
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 179.7 85.5 532.2 355.9
HCM LOS F F F F
        

Lane NBLn1 EBLn1 WBLn1 SBLn1
Vol Left, % 9% 49% 13% 16%
Vol Thru, % 87% 38% 45% 66%
Vol Right, % 4% 13% 43% 17%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 726 431 319 588
LT Vol 68 213 40 97
Through Vol 629 163 142 391
RT Vol 29 55 137 100
Lane Flow Rate 807 479 354 653
Geometry Grp 1 1 1 1
Degree of Util (X) 2.099 1.25 0.925 1.688
Departure Headway (Hd) 12.269 14.366 16.001 13.387
Convergence, Y/N Yes Yes Yes Yes
Cap 307 259 230 281
Service Time 10.269 12.366 14.001 11.387
HCM Lane V/C Ratio 2.629 1.849 1.539 2.324
HCM Control Delay 532.2 179.7 85.5 355.9
HCM Lane LOS F F F F
HCM 95th-tile Q 45.4 15.4 7.8 29



Lanes, Volumes, Timings Combined (2026) AM with Traffic Signal
5: New Hill Holleman Road/New Hill Olive Chapel Road & Old US 1 09/23/2019

Heelan Property Synchro 10 Report
RKA Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 67 93 65 44 199 72 45 369 24 131 580 130
Future Volume (vph) 67 93 65 44 199 72 45 369 24 131 580 130
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
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 0.969 0.993 0.979
Flt Protected 0.985 0.993 0.995 0.992
Satd. Flow (prot) 0 1763 0 0 1792 0 0 1840 0 0 1809 0
Flt Permitted 0.639 0.901 0.851 0.847
Satd. Flow (perm) 0 1144 0 0 1626 0 0 1574 0 0 1545 0
Right Turn on Red No No No No
Satd. Flow (RTOR)
Link Speed (mph) 35 35 45 45
Link Distance (ft) 1767 2390 2570 2674
Travel Time (s) 34.4 46.6 38.9 40.5
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) 74 103 72 49 221 80 50 410 27 146 644 144
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 249 0 0 350 0 0 487 0 0 934 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 30.0 30.0 30.0 30.0 60.0 60.0 60.0 60.0
Total Split (%) 33.3% 33.3% 33.3% 33.3% 66.7% 66.7% 66.7% 66.7%
Maximum Green (s) 23.0 23.0 23.0 23.0 53.0 53.0 53.0 53.0
Yellow Time (s) 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
Lost Time Adjust (s) -2.0 -2.0 -2.0 -2.0
Total Lost Time (s) 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
Recall Mode None None None None Min Min Min Min
Act Effct Green (s) 23.1 23.1 55.0 55.0
Actuated g/C Ratio 0.26 0.26 0.62 0.62
v/c Ratio 0.83 0.82 0.50 0.97
Control Delay 55.3 48.0 11.6 40.6
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 55.3 48.0 11.6 40.6
LOS E D B D
Approach Delay 55.3 48.0 11.6 40.6
Approach LOS E D B D
Queue Length 50th (ft) 130 183 142 476
Queue Length 95th (ft) #255 #317 221 #783
Internal Link Dist (ft) 1687 2310 2490 2594



Lanes, Volumes, Timings Combined (2026) AM with Traffic Signal
5: New Hill Holleman Road/New Hill Olive Chapel Road & Old US 1 09/23/2019

Heelan Property Synchro 10 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Turn Bay Length (ft)
Base Capacity (vph) 324 461 982 965
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 0.77 0.76 0.50 0.97

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 88.1
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.97
Intersection Signal Delay: 36.7 Intersection LOS: D
Intersection Capacity Utilization 101.4% 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.

Splits and Phases:     5: New Hill Holleman Road/New Hill Olive Chapel Road & Old US 1



Lanes, Volumes, Timings Combined (2026) PM
5: New Hill Holleman Road/New Hill Olive Chapel Road & Old US 1 09/23/2019

Heelan Property Synchro 10 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 213 163 55 40 142 137 68 629 29 97 391 100
Future Volume (vph) 213 163 55 40 142 137 68 629 29 97 391 100
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
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 0.983 0.942 0.995 0.977
Flt Protected 0.976 0.994 0.995 0.992
Satd. Flow (prot) 0 1787 0 0 1744 0 0 1844 0 0 1805 0
Flt Permitted 0.584 0.905 0.882 0.715
Satd. Flow (perm) 0 1069 0 0 1588 0 0 1635 0 0 1301 0
Right Turn on Red No No No No
Satd. Flow (RTOR)
Link Speed (mph) 35 35 45 45
Link Distance (ft) 1767 2390 2570 2674
Travel Time (s) 34.4 46.6 38.9 40.5
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) 237 181 61 44 158 152 76 699 32 108 434 111
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 479 0 0 354 0 0 807 0 0 653 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 39.0 39.0 39.0 39.0 51.0 51.0 51.0 51.0
Total Split (%) 43.3% 43.3% 43.3% 43.3% 56.7% 56.7% 56.7% 56.7%
Maximum Green (s) 32.0 32.0 32.0 32.0 44.0 44.0 44.0 44.0
Yellow Time (s) 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
Lost Time Adjust (s) -2.0 -2.0 -2.0 -2.0
Total Lost Time (s) 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
Recall Mode None None None None Min Min Min Min
Act Effct Green (s) 34.0 34.0 46.0 46.0
Actuated g/C Ratio 0.38 0.38 0.51 0.51
v/c Ratio 1.19 0.59 0.97 0.98
Control Delay 135.7 27.4 47.1 54.9
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 135.7 27.4 47.1 54.9
LOS F C D D
Approach Delay 135.7 27.4 47.1 54.9
Approach LOS F C D D
Queue Length 50th (ft) ~331 158 421 346
Queue Length 95th (ft) #519 250 #687 #591
Internal Link Dist (ft) 1687 2310 2490 2594



Lanes, Volumes, Timings Combined (2026) PM
5: New Hill Holleman Road/New Hill Olive Chapel Road & Old US 1 09/23/2019

Heelan Property Synchro 10 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Turn Bay Length (ft)
Base Capacity (vph) 403 599 835 664
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 1.19 0.59 0.97 0.98

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Natural Cycle: 80
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.19
Intersection Signal Delay: 64.8 Intersection LOS: E
Intersection Capacity Utilization 105.9% ICU Level of Service G
Analysis Period (min) 15
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     5: New Hill Holleman Road/New Hill Olive Chapel Road & Old US 1
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HCM 6th TWSC Existing (2019) AM
6: New Hill Olive Chapel Road & Horton Ridge Boulevard 09/20/2019

Heelan Property Synchro 10 Report
RKA Page 1

Intersection
Int Delay, s/veh 0.8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 6 3 12 1 4 3 17 322 2 3 452 12
Future Vol, veh/h 6 3 12 1 4 3 17 322 2 3 452 12
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 - - - - - - 150 - 175 150 - -
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 7 3 13 1 4 3 19 358 2 3 502 13
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 916 913 509 919 917 358 515 0 0 360 0 0
          Stage 1 515 515 - 396 396 - - - - - - -
          Stage 2 401 398 - 523 521 - - - - - - -
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 253 273 564 252 272 686 1051 - - 1199 - -
          Stage 1 543 535 - 629 604 - - - - - - -
          Stage 2 626 603 - 537 532 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 245 267 564 240 266 686 1051 - - 1199 - -
Mov Cap-2 Maneuver 245 267 - 240 266 - - - - - - -
          Stage 1 533 533 - 618 593 - - - - - - -
          Stage 2 607 592 - 520 530 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 15.4 15.9 0.4 0.1
HCM LOS C C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1051 - - 368 339 1199 - -
HCM Lane V/C Ratio 0.018 - - 0.063 0.026 0.003 - -
HCM Control Delay (s) 8.5 - - 15.4 15.9 8 - -
HCM Lane LOS A - - C C A - -
HCM 95th %tile Q(veh) 0.1 - - 0.2 0.1 0 - -



HCM 6th TWSC Existing (2019) PM
6: New Hill Olive Chapel Road & Horton Ridge Boulevard 09/20/2019

Heelan Property Synchro 10 Report
RKA Page 1

Intersection
Int Delay, s/veh 0.9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 15 1 20 3 2 4 9 538 4 2 306 8
Future Vol, veh/h 15 1 20 3 2 4 9 538 4 2 306 8
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 - - - - - - 150 - 175 150 - -
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 17 1 22 3 2 4 10 598 4 2 340 9
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 972 971 345 978 971 598 349 0 0 602 0 0
          Stage 1 349 349 - 618 618 - - - - - - -
          Stage 2 623 622 - 360 353 - - - - - - -
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 232 253 698 230 253 502 1210 - - 975 - -
          Stage 1 667 633 - 477 481 - - - - - - -
          Stage 2 474 479 - 658 631 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 227 250 698 220 250 502 1210 - - 975 - -
Mov Cap-2 Maneuver 227 250 - 220 250 - - - - - - -
          Stage 1 662 632 - 473 477 - - - - - - -
          Stage 2 464 475 - 635 630 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 16.1 17.2 0.1 0.1
HCM LOS C C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1210 - - 365 304 975 - -
HCM Lane V/C Ratio 0.008 - - 0.11 0.033 0.002 - -
HCM Control Delay (s) 8 - - 16.1 17.2 8.7 - -
HCM Lane LOS A - - C C A - -
HCM 95th %tile Q(veh) 0 - - 0.4 0.1 0 - -



HCM 6th TWSC Background (2026) AM
6: New Hill Olive Chapel Road & Horton Ridge Boulevard 09/20/2019

Heelan Property Synchro 10 Report
RKA Page 1

Intersection
Int Delay, s/veh 14.7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 29 3 59 60 5 89 36 448 21 30 642 22
Future Vol, veh/h 29 3 59 60 5 89 36 448 21 30 642 22
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 - - - - - - 150 - 175 150 - -
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 32 3 66 67 6 99 40 498 23 33 713 24
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1433 1392 725 1404 1381 498 737 0 0 521 0 0
          Stage 1 791 791 - 578 578 - - - - - - -
          Stage 2 642 601 - 826 803 - - - - - - -
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 112 142 425 117 144 572 869 - - 1045 - -
          Stage 1 383 401 - 501 501 - - - - - - -
          Stage 2 463 489 - 366 396 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 84 131 425 91 133 572 869 - - 1045 - -
Mov Cap-2 Maneuver 84 131 - 91 133 - - - - - - -
          Stage 1 365 388 - 478 478 - - - - - - -
          Stage 2 361 467 - 297 383 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 48 105.4 0.7 0.4
HCM LOS E F
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 869 - - 180 181 1045 - -
HCM Lane V/C Ratio 0.046 - - 0.562 0.945 0.032 - -
HCM Control Delay (s) 9.3 - - 48 105.4 8.6 - -
HCM Lane LOS A - - E F A - -
HCM 95th %tile Q(veh) 0.1 - - 3 7.4 0.1 - -



HCM 6th TWSC Background (2026) PM
6: New Hill Olive Chapel Road & Horton Ridge Boulevard 09/20/2019

Heelan Property Synchro 10 Report
RKA Page 1

Intersection
Int Delay, s/veh 22.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 32 1 53 40 2 58 60 768 66 96 468 34
Future Vol, veh/h 32 1 53 40 2 58 60 768 66 96 468 34
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 - - - - - - 150 - 175 150 - -
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 36 1 59 44 2 64 67 853 73 107 520 38
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1810 1813 539 1770 1759 853 558 0 0 926 0 0
          Stage 1 753 753 - 987 987 - - - - - - -
          Stage 2 1057 1060 - 783 772 - - - - - - -
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 61 78 542 65 85 359 1013 - - 738 - -
          Stage 1 402 417 - 298 325 - - - - - - -
          Stage 2 272 301 - 387 409 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 41 62 542 48 68 359 1013 - - 738 - -
Mov Cap-2 Maneuver 41 62 - 48 68 - - - - - - -
          Stage 1 375 357 - 278 304 - - - - - - -
          Stage 2 207 281 - 294 350 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 171.1 212 0.6 1.7
HCM LOS F F
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1013 - - 96 98 738 - -
HCM Lane V/C Ratio 0.066 - - 0.995 1.134 0.145 - -
HCM Control Delay (s) 8.8 - - 171.1 212 10.7 - -
HCM Lane LOS A - - F F B - -
HCM 95th %tile Q(veh) 0.2 - - 6 7.3 0.5 - -



HCM 6th TWSC Combined (2026) AM
6: New Hill Olive Chapel Road & Horton Ridge Boulevard 09/20/2019

Heelan Property Synchro 10 Report
RKA Page 1

Intersection
Int Delay, s/veh 24

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 29 3 59 71 5 101 36 452 24 34 654 22
Future Vol, veh/h 29 3 59 71 5 101 36 452 24 34 654 22
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 - - - - - - 150 - 175 150 - -
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 32 3 66 79 6 112 40 502 27 38 727 24
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1470 1424 739 1432 1409 502 751 0 0 529 0 0
          Stage 1 815 815 - 582 582 - - - - - - -
          Stage 2 655 609 - 850 827 - - - - - - -
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 105 136 417 112 139 569 858 - - 1038 - -
          Stage 1 371 391 - 499 499 - - - - - - -
          Stage 2 455 485 - 355 386 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 76 125 417 87 128 569 858 - - 1038 - -
Mov Cap-2 Maneuver 76 125 - 87 128 - - - - - - -
          Stage 1 354 377 - 476 476 - - - - - - -
          Stage 2 344 462 - 286 372 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 55.7 169.5 0.7 0.4
HCM LOS F F
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 858 - - 166 171 1038 - -
HCM Lane V/C Ratio 0.047 - - 0.609 1.15 0.036 - -
HCM Control Delay (s) 9.4 - - 55.7 169.5 8.6 - -
HCM Lane LOS A - - F F A - -
HCM 95th %tile Q(veh) 0.1 - - 3.3 10.3 0.1 - -



HCM 6th TWSC Combined (2026) PM
6: New Hill Olive Chapel Road & Horton Ridge Boulevard 09/20/2019

Heelan Property Synchro 10 Report
RKA Page 1

Intersection
Int Delay, s/veh 34.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 32 1 53 47 2 65 60 780 78 108 475 34
Future Vol, veh/h 32 1 53 47 2 65 60 780 78 108 475 34
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 - - - - - - 150 - 175 150 - -
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 36 1 59 52 2 72 67 867 87 120 528 38
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1869 1875 547 1818 1807 867 566 0 0 954 0 0
          Stage 1 787 787 - 1001 1001 - - - - - - -
          Stage 2 1082 1088 - 817 806 - - - - - - -
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 55 72 537 60 79 352 1006 - - 720 - -
          Stage 1 385 403 - 293 321 - - - - - - -
          Stage 2 263 292 - 370 395 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver ~ 35 56 537 ~ 44 61 352 1006 - - 720 - -
Mov Cap-2 Maneuver ~ 35 56 - ~ 44 61 - - - - - - -
          Stage 1 359 336 - 273 299 - - - - - - -
          Stage 2 194 272 - 274 329 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 236.1 $ 327.7 0.6 1.9
HCM LOS F F
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1006 - - 83 89 720 - -
HCM Lane V/C Ratio 0.066 - - 1.151 1.423 0.167 - -
HCM Control Delay (s) 8.8 - - 236.1$ 327.7 11 - -
HCM Lane LOS A - - F F B - -
HCM 95th %tile Q(veh) 0.2 - - 6.8 9.6 0.6 - -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



 

 

APPENDIX K 

 
CAPACITY ANALYSIS CALCULATIONS 

NEW HILL OLIVE CHAPEL ROAD 

& 

JORDAN MANORS DRIVE / OLIVE RIDGE 

DRIVE (SITE ACCESS)  



HCM 6th TWSC Background (2026) AM
7: New Hill Olive Chapel Road & Jordan Manors Drive/Olive Ridge Drive 09/20/2019

Heelan Property Synchro 10 Report
RKA Page 1

Intersection
Int Delay, s/veh 3.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 14 4 36 37 4 9 12 557 12 3 647 5
Future Vol, veh/h 14 4 36 37 4 9 12 557 12 3 647 5
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 - - - - - - 150 - - 50 - -
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 4 40 41 4 10 13 619 13 3 719 6
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1387 1386 722 1402 1383 626 725 0 0 632 0 0
          Stage 1 728 728 - 652 652 - - - - - - -
          Stage 2 659 658 - 750 731 - - - - - - -
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 120 143 427 117 144 484 878 - - 951 - -
          Stage 1 415 429 - 457 464 - - - - - - -
          Stage 2 453 461 - 403 427 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 113 140 427 102 141 484 878 - - 951 - -
Mov Cap-2 Maneuver 113 140 - 102 141 - - - - - - -
          Stage 1 409 428 - 450 457 - - - - - - -
          Stage 2 433 454 - 360 426 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 26.3 57.1 0.2 0
HCM LOS D F
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 878 - - 228 122 951 - -
HCM Lane V/C Ratio 0.015 - - 0.263 0.455 0.004 - -
HCM Control Delay (s) 9.2 - - 26.3 57.1 8.8 - -
HCM Lane LOS A - - D F A - -
HCM 95th %tile Q(veh) 0 - - 1 2 0 - -



HCM 6th TWSC Background (2026) PM
7: New Hill Olive Chapel Road & Jordan Manors Drive/Olive Ridge Drive 09/20/2019

Heelan Property Synchro 10 Report
RKA Page 1

Intersection
Int Delay, s/veh 3.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 9 4 23 24 4 6 41 805 42 11 574 15
Future Vol, veh/h 9 4 23 24 4 6 41 805 42 11 574 15
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 - - - - - - 150 - - 50 - -
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 10 4 26 27 4 7 46 894 47 12 638 17
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1686 1704 647 1696 1689 918 655 0 0 941 0 0
          Stage 1 671 671 - 1010 1010 - - - - - - -
          Stage 2 1015 1033 - 686 679 - - - - - - -
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 74 91 471 73 93 329 932 - - 729 - -
          Stage 1 446 455 - 289 317 - - - - - - -
          Stage 2 287 310 - 438 451 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 66 85 471 63 87 329 932 - - 729 - -
Mov Cap-2 Maneuver 66 85 - 63 87 - - - - - - -
          Stage 1 424 448 - 275 301 - - - - - - -
          Stage 2 263 295 - 403 444 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 36.1 92.2 0.4 0.2
HCM LOS E F
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 932 - - 155 76 729 - -
HCM Lane V/C Ratio 0.049 - - 0.258 0.497 0.017 - -
HCM Control Delay (s) 9.1 - - 36.1 92.2 10 - -
HCM Lane LOS A - - E F B - -
HCM 95th %tile Q(veh) 0.2 - - 1 2.1 0.1 - -



HCM 6th TWSC Combined (2026) AM
7: New Hill Olive Chapel Road & Jordan Manors Drive/Olive Ridge Drive 09/20/2019

Heelan Property Synchro 10 Report
RKA Page 1

Intersection
Int Delay, s/veh 5.1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 14 4 36 49 4 21 12 569 16 7 651 5
Future Vol, veh/h 14 4 36 49 4 21 12 569 16 7 651 5
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 - - - - - - 150 - - 50 - -
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 4 40 54 4 23 13 632 18 8 723 6
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1423 1418 726 1431 1412 641 729 0 0 650 0 0
          Stage 1 742 742 - 667 667 - - - - - - -
          Stage 2 681 676 - 764 745 - - - - - - -
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 114 137 425 112 138 475 875 - - 936 - -
          Stage 1 408 422 - 448 457 - - - - - - -
          Stage 2 440 453 - 396 421 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 104 134 425 97 135 475 875 - - 936 - -
Mov Cap-2 Maneuver 104 134 - 97 135 - - - - - - -
          Stage 1 402 418 - 441 450 - - - - - - -
          Stage 2 408 446 - 352 417 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 27.8 73.5 0.2 0.1
HCM LOS D F
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 875 - - 217 128 936 - -
HCM Lane V/C Ratio 0.015 - - 0.276 0.642 0.008 - -
HCM Control Delay (s) 9.2 - - 27.8 73.5 8.9 - -
HCM Lane LOS A - - D F A - -
HCM 95th %tile Q(veh) 0 - - 1.1 3.4 0 - -



HCM 6th TWSC Combined (2026) PM
7: New Hill Olive Chapel Road & Jordan Manors Drive/Olive Ridge Drive 09/20/2019

Heelan Property Synchro 10 Report
RKA Page 1

Intersection
Int Delay, s/veh 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 9 4 23 31 4 13 41 812 54 23 586 15
Future Vol, veh/h 9 4 23 31 4 13 41 812 54 23 586 15
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 - - - - - - 150 - - 50 - -
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 10 4 26 34 4 14 46 902 60 26 651 17
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1745 1766 660 1751 1744 932 668 0 0 962 0 0
          Stage 1 712 712 - 1024 1024 - - - - - - -
          Stage 2 1033 1054 - 727 720 - - - - - - -
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 68 84 463 67 86 323 922 - - 715 - -
          Stage 1 423 436 - 284 313 - - - - - - -
          Stage 2 281 303 - 415 432 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 58 77 463 57 79 323 922 - - 715 - -
Mov Cap-2 Maneuver 58 77 - 57 79 - - - - - - -
          Stage 1 402 420 - 270 297 - - - - - - -
          Stage 2 251 288 - 374 416 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 40.7 124.8 0.4 0.4
HCM LOS E F
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 922 - - 140 76 715 - -
HCM Lane V/C Ratio 0.049 - - 0.286 0.702 0.036 - -
HCM Control Delay (s) 9.1 - - 40.7 124.8 10.2 - -
HCM Lane LOS A - - E F B - -
HCM 95th %tile Q(veh) 0.2 - - 1.1 3.3 0.1 - -



 

 

APPENDIX L 

 
CAPACITY ANALYSIS CALCULATIONS 

HUMIE OLIVE ROAD 

& 

SITE DRIVE 



HCM 6th TWSC Combined (2026) AM
8: Site Drive & Humie Olive Road 09/20/2019

Heelan Property Synchro 10 Report
RKA Page 1

Intersection
Int Delay, s/veh 3.6

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 193 18 29 183 58 92
Future Vol, veh/h 193 18 29 183 58 92
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 75 - 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 214 20 32 203 64 102
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 234 0 491 224
          Stage 1 - - - - 224 -
          Stage 2 - - - - 267 -
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 - - 1333 - 537 815
          Stage 1 - - - - 813 -
          Stage 2 - - - - 778 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1333 - 524 815
Mov Cap-2 Maneuver - - - - 524 -
          Stage 1 - - - - 813 -
          Stage 2 - - - - 759 -
 

Approach EB WB NB
HCM Control Delay, s 0 1.1 12.1
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 671 - - 1333 -
HCM Lane V/C Ratio 0.248 - - 0.024 -
HCM Control Delay (s) 12.1 - - 7.8 -
HCM Lane LOS B - - A -
HCM 95th %tile Q(veh) 1 - - 0.1 -



HCM 6th TWSC Combined (2026) PM
8: Site Drive & Humie Olive Road 09/20/2019

Heelan Property Synchro 10 Report
RKA Page 1

Intersection
Int Delay, s/veh 3.3

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 167 61 97 166 36 58
Future Vol, veh/h 167 61 97 166 36 58
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 75 - 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 186 68 108 184 40 64
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 254 0 620 220
          Stage 1 - - - - 220 -
          Stage 2 - - - - 400 -
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 - - 1311 - 452 820
          Stage 1 - - - - 817 -
          Stage 2 - - - - 677 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1311 - 415 820
Mov Cap-2 Maneuver - - - - 415 -
          Stage 1 - - - - 817 -
          Stage 2 - - - - 621 -
 

Approach EB WB NB
HCM Control Delay, s 0 2.9 12.3
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 597 - - 1311 -
HCM Lane V/C Ratio 0.175 - - 0.082 -
HCM Control Delay (s) 12.3 - - 8 -
HCM Lane LOS B - - A -
HCM 95th %tile Q(veh) 0.6 - - 0.3 -



 

 

APPENDIX M 

 
SIMTRAFFIC QUEUING 

RESULTS 

 

 

 



Queuing and Blocking Report Combined (2026) AM
Heelan Property 09/23/2019

Heelan Property SimTraffic Report
RKA Page 1

Intersection: 1: Apex Friendship Middle School Campus Driveway/Evans Road & Humie Olive Road

Movement EB EB EB WB WB NB NB NB SB SB
Directions Served L T R L TR L T R L T
Maximum Queue (ft) 199 242 238 110 142 112 93 159 160 113
Average Queue (ft) 54 119 21 51 38 29 38 76 72 56
95th Queue (ft) 158 235 101 99 93 66 88 139 132 113
Link Distance (ft) 818 1758 654 1496
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100 150 275 350 225 125
Storage Blk Time (%) 0 13 4 0
Queuing Penalty (veh) 2 21 13 0

Intersection: 2: Richardson Road & Humie Olive Road

Movement EB NB SB
Directions Served LTR LTR LTR
Maximum Queue (ft) 88 24 94
Average Queue (ft) 24 10 44
95th Queue (ft) 59 27 74
Link Distance (ft) 1897 750 1530
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 3: Olive Farm Road & Humie Olive Road

Movement WB NB
Directions Served L LR
Maximum Queue (ft) 28 66
Average Queue (ft) 2 32
95th Queue (ft) 13 52
Link Distance (ft) 811
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 50
Storage Blk Time (%)
Queuing Penalty (veh)



Queuing and Blocking Report Combined (2026) AM
Heelan Property 09/23/2019

Heelan Property SimTraffic Report
RKA Page 2

Intersection: 4: New Hill Olive Chapel Road & Humie Olive Road

Movement WB WB SB
Directions Served L R L
Maximum Queue (ft) 129 80 71
Average Queue (ft) 33 32 30
95th Queue (ft) 74 72 62
Link Distance (ft) 2396
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 250 150
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 5: New Hill Holleman Road/New Hill Olive Chapel Road & Old US 1

Movement EB WB NB SB
Directions Served LTR LTR LTR LTR
Maximum Queue (ft) 157 210 318 2632
Average Queue (ft) 78 93 143 2572
95th Queue (ft) 136 171 261 2833
Link Distance (ft) 1733 2343 2527 2620
Upstream Blk Time (%) 21
Queuing Penalty (veh) 163
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 6: New Hill Olive Chapel Road & Horton Ridge Boulevard

Movement EB WB NB SB SB
Directions Served LTR LTR L L TR
Maximum Queue (ft) 1339 1411 30 250 1542
Average Queue (ft) 572 958 10 83 709
95th Queue (ft) 1314 1812 32 272 1731
Link Distance (ft) 1324 1358 1523
Upstream Blk Time (%) 5 54 17
Queuing Penalty (veh) 0 0 128
Storage Bay Dist (ft) 150 150
Storage Blk Time (%) 71
Queuing Penalty (veh) 25



Queuing and Blocking Report Combined (2026) AM
Heelan Property 09/23/2019

Heelan Property SimTraffic Report
RKA Page 3

Intersection: 7: New Hill Olive Chapel Road & Jordan Manors Drive/Olive Ridge Drive

Movement EB WB NB SB SB
Directions Served LTR LTR L L TR
Maximum Queue (ft) 96 701 21 30 1599
Average Queue (ft) 42 154 2 1 317
95th Queue (ft) 77 537 11 10 1169
Link Distance (ft) 956 822 1969
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 150 50
Storage Blk Time (%) 0 30
Queuing Penalty (veh) 0 2

Intersection: 8: Site Drive & Humie Olive Road

Movement WB NB
Directions Served L LR
Maximum Queue (ft) 31 50
Average Queue (ft) 9 36
95th Queue (ft) 29 55
Link Distance (ft) 893
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 75
Storage Blk Time (%)
Queuing Penalty (veh)

Network Summary
Network wide Queuing Penalty: 355



Queuing and Blocking Report
Combined (2026) PM 09/23/2019

Heelan Property SimTraffic Report
RKA Page 1

Intersection: 1: Apex Friendship Middle School Campus Driveway/Evans Road & Humie Olive Road

Movement EB EB EB WB WB NB NB NB SB SB
Directions Served L T R L TR L T R L T
Maximum Queue (ft) 200 286 51 65 162 111 90 93 91 106
Average Queue (ft) 36 88 7 21 66 35 33 38 41 46
95th Queue (ft) 117 206 31 51 142 71 71 80 80 97
Link Distance (ft) 818 1758 654 1496
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100 150 275 350 225 125
Storage Blk Time (%) 7 0
Queuing Penalty (veh) 7 0

Intersection: 2: Richardson Road & Humie Olive Road

Movement EB WB NB SB
Directions Served LTR LTR LTR LTR
Maximum Queue (ft) 68 25 23 152
Average Queue (ft) 23 1 5 53
95th Queue (ft) 57 8 20 105
Link Distance (ft) 1897 2503 750 1530
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 3: Olive Farm Road & Humie Olive Road

Movement WB NB
Directions Served L LR
Maximum Queue (ft) 52 74
Average Queue (ft) 15 30
95th Queue (ft) 40 54
Link Distance (ft) 811
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 50
Storage Blk Time (%) 0
Queuing Penalty (veh) 0



Queuing and Blocking Report
Combined (2026) PM 09/23/2019

Heelan Property SimTraffic Report
RKA Page 2

Intersection: 4: New Hill Olive Chapel Road & Humie Olive Road

Movement WB WB NB SB
Directions Served L R TR L
Maximum Queue (ft) 149 36 49 74
Average Queue (ft) 42 15 3 46
95th Queue (ft) 100 33 19 72
Link Distance (ft) 2396 1789
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 250 150
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 5: New Hill Holleman Road/New Hill Olive Chapel Road & Old US 1

Movement EB WB NB SB
Directions Served LTR LTR LTR LTR
Maximum Queue (ft) 538 229 2579 2629
Average Queue (ft) 262 116 2491 1827
95th Queue (ft) 464 196 2779 2878
Link Distance (ft) 1733 2343 2527 2620
Upstream Blk Time (%) 85 8
Queuing Penalty (veh) 0 43
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 6: New Hill Olive Chapel Road & Horton Ridge Boulevard

Movement EB WB NB SB SB
Directions Served LTR LTR L L TR
Maximum Queue (ft) 198 267 31 250 878
Average Queue (ft) 59 86 11 73 132
95th Queue (ft) 134 228 33 211 573
Link Distance (ft) 1324 1358 1523
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 150 150
Storage Blk Time (%) 19
Queuing Penalty (veh) 20



Queuing and Blocking Report
Combined (2026) PM 09/23/2019

Heelan Property SimTraffic Report
RKA Page 3

Intersection: 7: New Hill Olive Chapel Road & Jordan Manors Drive/Olive Ridge Drive

Movement EB WB NB SB
Directions Served LTR LTR L L
Maximum Queue (ft) 49 47 25 50
Average Queue (ft) 22 19 8 10
95th Queue (ft) 46 41 26 35
Link Distance (ft) 956 822
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 150 50
Storage Blk Time (%) 0
Queuing Penalty (veh) 2

Intersection: 8: Site Drive & Humie Olive Road

Movement WB NB
Directions Served L LR
Maximum Queue (ft) 53 70
Average Queue (ft) 18 31
95th Queue (ft) 47 45
Link Distance (ft) 893
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 75
Storage Blk Time (%)
Queuing Penalty (veh)

Network Summary
Network wide Queuing Penalty: 72



Queuing and Blocking Report Combined (2026) AM - Improved
Heelan Property 09/23/2019

Heelan Property SimTraffic Report
RKA Page 1

Intersection: 1: Apex Friendship Middle School Campus Driveway/Evans Road & Humie Olive Road

Movement EB EB EB WB WB NB NB NB SB SB
Directions Served L T R L TR L T R L T
Maximum Queue (ft) 199 264 73 130 192 68 128 152 142 130
Average Queue (ft) 39 125 20 46 52 23 49 87 70 53
95th Queue (ft) 119 263 62 103 137 55 107 137 125 110
Link Distance (ft) 818 1758 654 1496
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100 150 275 350 225 125
Storage Blk Time (%) 14 5 1
Queuing Penalty (veh) 21 13 5

Intersection: 2: Richardson Road & Humie Olive Road

Movement EB NB SB
Directions Served LTR LTR LTR
Maximum Queue (ft) 89 47 189
Average Queue (ft) 32 8 60
95th Queue (ft) 75 29 124
Link Distance (ft) 1897 750 1530
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 3: Olive Farm Road & Humie Olive Road

Movement WB NB
Directions Served L LR
Maximum Queue (ft) 31 54
Average Queue (ft) 4 38
95th Queue (ft) 20 59
Link Distance (ft) 811
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 50
Storage Blk Time (%) 0
Queuing Penalty (veh) 0



Queuing and Blocking Report Combined (2026) AM - Improved
Heelan Property 09/23/2019

Heelan Property SimTraffic Report
RKA Page 2

Intersection: 4: New Hill Olive Chapel Road & Humie Olive Road

Movement WB WB NB SB SB
Directions Served L R TR L T
Maximum Queue (ft) 125 142 300 139 193
Average Queue (ft) 36 51 175 60 65
95th Queue (ft) 79 108 255 112 152
Link Distance (ft) 2396 1789 2256
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 250 150
Storage Blk Time (%) 0 0
Queuing Penalty (veh) 3 0

Intersection: 5: New Hill Holleman Road/New Hill Olive Chapel Road & Old US 1

Movement EB WB NB SB
Directions Served LTR LTR LTR LTR
Maximum Queue (ft) 905 584 387 1696
Average Queue (ft) 338 322 160 821
95th Queue (ft) 658 553 322 1673
Link Distance (ft) 1733 2343 2527 2620
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 6: New Hill Olive Chapel Road & Horton Ridge Boulevard

Movement EB WB WB NB SB SB
Directions Served LTR LT R L L TR
Maximum Queue (ft) 92 112 64 50 27 13
Average Queue (ft) 40 44 32 15 5 0
95th Queue (ft) 71 81 55 40 21 4
Link Distance (ft) 1324 1359 1515
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 150 150 150
Storage Blk Time (%)
Queuing Penalty (veh)



Queuing and Blocking Report Combined (2026) AM - Improved
Heelan Property 09/23/2019

Heelan Property SimTraffic Report
RKA Page 3

Intersection: 7: New Hill Olive Chapel Road & Jordan Manors Drive/Olive Ridge Drive

Movement EB WB NB SB
Directions Served LTR LTR L L
Maximum Queue (ft) 55 71 25 30
Average Queue (ft) 30 30 3 3
95th Queue (ft) 55 57 15 17
Link Distance (ft) 956 822
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 150 50
Storage Blk Time (%) 0
Queuing Penalty (veh) 0

Intersection: 8: Site Drive & Humie Olive Road

Movement WB NB
Directions Served L LR
Maximum Queue (ft) 28 65
Average Queue (ft) 6 34
95th Queue (ft) 24 54
Link Distance (ft) 893
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 75
Storage Blk Time (%)
Queuing Penalty (veh)

Network Summary
Network wide Queuing Penalty: 42



Queuing and Blocking Report
Combined (2026) PM - Improved 09/23/2019

Heelan Property SimTraffic Report
RKA Page 1

Intersection: 1: Apex Friendship Middle School Campus Driveway/Evans Road & Humie Olive Road

Movement EB EB EB WB WB NB NB NB SB SB
Directions Served L T R L TR L T R L T
Maximum Queue (ft) 50 224 31 103 293 64 91 140 111 113
Average Queue (ft) 22 96 9 22 78 26 32 48 48 32
95th Queue (ft) 51 184 30 57 180 55 73 100 93 76
Link Distance (ft) 818 1758 654 1496
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100 150 275 350 225 125
Storage Blk Time (%) 8 0 0 0
Queuing Penalty (veh) 7 0 0 0

Intersection: 2: Richardson Road & Humie Olive Road

Movement EB WB NB SB
Directions Served LTR LTR LTR LTR
Maximum Queue (ft) 49 31 23 125
Average Queue (ft) 15 2 6 48
95th Queue (ft) 45 14 20 90
Link Distance (ft) 1897 2503 750 1530
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 3: Olive Farm Road & Humie Olive Road

Movement WB NB
Directions Served L LR
Maximum Queue (ft) 28 52
Average Queue (ft) 8 28
95th Queue (ft) 27 54
Link Distance (ft) 811
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 50
Storage Blk Time (%)
Queuing Penalty (veh)



Queuing and Blocking Report
Combined (2026) PM - Improved 09/23/2019

Heelan Property SimTraffic Report
RKA Page 2

Intersection: 4: New Hill Olive Chapel Road & Humie Olive Road

Movement WB WB NB SB SB
Directions Served L R TR L T
Maximum Queue (ft) 139 74 326 197 201
Average Queue (ft) 47 35 190 111 64
95th Queue (ft) 104 70 295 172 152
Link Distance (ft) 2396 1789 2256
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 250 150
Storage Blk Time (%) 4 0
Queuing Penalty (veh) 20 1

Intersection: 5: New Hill Holleman Road/New Hill Olive Chapel Road & Old US 1

Movement EB WB NB SB
Directions Served LTR LTR LTR LTR
Maximum Queue (ft) 1767 936 1431 1468
Average Queue (ft) 1687 590 600 569
95th Queue (ft) 1942 953 1227 1103
Link Distance (ft) 1733 2343 2527 2620
Upstream Blk Time (%) 85
Queuing Penalty (veh) 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 6: New Hill Olive Chapel Road & Horton Ridge Boulevard

Movement EB WB WB NB NB SB
Directions Served LTR LT R L R L
Maximum Queue (ft) 198 48 65 55 52 112
Average Queue (ft) 44 26 30 15 2 32
95th Queue (ft) 110 51 55 40 18 77
Link Distance (ft) 1324 1359
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 150 150 175 150
Storage Blk Time (%)
Queuing Penalty (veh)



Queuing and Blocking Report
Combined (2026) PM - Improved 09/23/2019

Heelan Property SimTraffic Report
RKA Page 3

Intersection: 7: New Hill Olive Chapel Road & Jordan Manors Drive/Olive Ridge Drive

Movement EB WB NB SB
Directions Served LTR LTR L L
Maximum Queue (ft) 50 87 47 50
Average Queue (ft) 25 27 7 14
95th Queue (ft) 48 57 24 38
Link Distance (ft) 956 822
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 150 50
Storage Blk Time (%) 0
Queuing Penalty (veh) 1

Intersection: 8: Site Drive & Humie Olive Road

Movement EB WB NB
Directions Served TR L LR
Maximum Queue (ft) 22 53 44
Average Queue (ft) 1 11 26
95th Queue (ft) 7 38 36
Link Distance (ft) 2396 893
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 75
Storage Blk Time (%)
Queuing Penalty (veh)

Network Summary
Network wide Queuing Penalty: 29



 

PLANNING BOARD REPORT TO TOWN COUNCIL 
Rezoning Case:  
Planning Board Meeting Date: 

 

Page 1 Planning Board Report to Town Council 

Report Requirements:  
Per NCGS 160A-387, all proposed amendments to the zoning ordinance or zoning map shall have a written report provided 
from the Planning Board to the Town Council within 30 days of referral of the amendment to the Planning Board, or the Town 
Council may proceed in its consideration of the amendment without the Planning Board report. Furthermore, in no case is the 
Town Council bound by the recommendations, if any, of the Planning Board. 
  
Per NCGS 160A-383, the Planning Board shall advise and comment on whether the proposed zoning amendment 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:  

 
 
 
 
 

 

September 14 and 16, 2020

19CZ21 Heelan PUD

+/- 141.732 acres

0710986889 (portion of), 0720093139 (portion of), 0720181967, 0720075965, 0720

Wake County Residential-40W (R-40W)

Planned Unit Development-Conditional Zoning (PUD-CZ)

Low Density Residential/Medium Density Residential

In Wake County (Annexation required at the time of rezoning)

✔

✔

✔

✔

✔

✔
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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:  
 
 
 
 
  

September 14 and 16, 2020

19CZ21 Heelan PUD

✔

✔

✔

✔

✔
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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:  
 
 
 
 
 
 
 
 
  

September 14 and 16, 2020

19CZ21 Heelan PUD

✔

✔

✔

✔

✔
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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 Board Member(s) voting “aye” 
 

With ____ Planning Board Member(s) voting “no” 
  

Reasons for dissenting votes: 
  

  

  

  

  
This report reflects the recommendation of the Planning Board, this the  day of  2020. 
  
  
Attest:  
 
 

 

   
Michael Marks, Planning Board Chair  Dianne Khin, Planning Director 
 

Motion to recommend approval as presented by the staff.

Mark Steele

Tim Royal

Conditions as offered by applicant.

6

0*

* One abstention due to technical difficulties (Keith Braswell)

16th September

September 14 and 16, 2020

19CZ21 Heelan PUD

Michael Marks Digitally signed by Michael Marks 
Date: 2020.09.25 08:11:15 -04'00' Dianne Khin

Digitally signed by Dianne Khin 
Date: 2020.09.16 17:45:00 
-04'00'

✔









 

TOWN OF APEX 
POST OFFICE BOX 250 
APEX, NORTH CAROLINA 27502 
PHONE 919-249-3426 

 

PUBLIC NOTIFICATION  
OF PUBLIC HEARINGS 

CONDITIONAL ZONING #19CZ21 
Heelan PUD 

 

Published Dates: September 2, 2020 – September 14, 2020 

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: Jason Barron, Morningstar Law Group 
Authorized Agent: Erica Leatham, M/I Homes of Raleigh, LLC 
Property Addresses: 8824 & 8829 New Hope Farm Road; 3108 & 3120 Olive Farm Road; 0 Humie Olive Road 
Acreage: ±141.732 acres  
Property Identification Numbers (PINs): 0710986889 (portion of), 0720093139 (portion of), 0720181967, 
0720075965, 0720092779 
Current 2045 Land Use Map Designation: Low Density Residential and Medium Density Residential  
Existing Zoning of Properties: Wake County Residential-40W (R-40W)  
Proposed Zoning of Properties: Planned Unit Development-Conditional Zoning (PUD-CZ) 
 

Planning Board Remote Public Hearing Date and Time:  September 14, 2020   4:30 PM 
Watch and listen to the livestream here: https://bit.ly/2YtxLPn or http://www.apexnc.org/calendar.aspx (click on the 

Planning Board link for this day in the calendar) 
Call in using the phone number to listen only: 828-552-5717    Conference ID: 498 514 647# 
Follow along with the presentation by viewing a copy of the meeting materials posted the day of the meeting at: 
http://www.apexnc.org/182. 
 

Comments may be shared following instructions in the Remote Participation Policy. The policy includes options to 
provide comments by email (public.hearing@apexnc.org, 350-word limit) or voicemail (919-372-7300, 3-minute limit). 
Comments shared by noon on Friday, September 11, 2020, will be read during the Planning Board meeting.  

 
*Planning Board Remote Review of Additional Comments and Vote Date and Time:  September 16, 2020    5:00 PM 
*According to NCGS §166A-19.24, when a public hearing is held with at least one member attending virtually, written comments 
on the subject of the public hearing may be submitted between publication of any required notice and 24 hours after the public 
hearing. 

Watch and listen to the livestream here: https://bit.ly/3gwlLD2 or http://www.apexnc.org/calendar.aspx (click on the 

Planning Board link for this day in the calendar) 
Call in using the phone number to listen only: 828-552-5717    Conference ID: 270 333 286# 
Follow along with the presentation by viewing a copy of the meeting materials posted the day of the meeting at: 
http://www.apexnc.org/182. 
 

Comments may be shared following instructions in the Remote Participation Policy. The policy includes options to 
provide comments by email (public.hearing@apexnc.org, 350-word limit) or voicemail (919-372-7300, 3-minute limit). 
Comments shared between noon on Friday, September 11, 2020, and 24 hours after the end of the first Planning Board 
meeting will be read during this 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 appear at the public hearing and be heard with respect to the application. Maps showing the location for the above 
site(s) to be considered in addition to a copy of the 2045 Land Use Map can be inspected at the Apex Town Hall or call 919-249-
3426, Department of Planning and Community Development, for further information. To view the petition and related documents 
on-line: https://www.apexnc.org/DocumentCenter/View/29295. 

Dianne F. Khin, AICP 
Director of Planning and Community Development 

https://bit.ly/2YtxLPn
http://www.apexnc.org/calendar.aspx
http://www.apexnc.org/182
http://www.apexnc.org/1414/Remote-Participation
mailto:public.hearing@apexnc.org
https://bit.ly/3gwlLD2
http://www.apexnc.org/calendar.aspx
http://www.apexnc.org/182
http://www.apexnc.org/1414/Remote-Participation
mailto:public.hearing@apexnc.org
http://www.apexnc.org/DocumentCenter/Home/View/478
https://www.apexnc.org/DocumentCenter/View/29295


 

TOWN OF APEX 
POST OFFICE BOX 250 
APEX, NORTH CAROLINA 27502 
PHONE 919-249-3426 

 

PUBLIC NOTIFICATION  
OF PUBLIC HEARINGS 

CONDITIONAL ZONING #19CZ21 
Heelan PUD 

 

This notice replaces the previous notice that was posted and mailed. 
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 and Town Council of the 
Town of Apex. The purpose of these hearings is to consider the following: 

 
Applicant: Jason Barron, Morningstar Law Group 
Authorized Agent: Erica Leatham, M/I Homes of Raleigh, LLC 
Property Addresses: 8824 & 8829 New Hope Farm Road; 3108 & 3120 Olive Farm Road; 0 Humie Olive Road 
Acreage: ±141.732 acres  
Property Identification Numbers (PINs): 0710986889 (portion of), 0720093139 (portion of), 0720181967, 
0720075965, 0720092779 
Current 2045 Land Use Map Designation: Low Density Residential and Medium Density Residential  
Existing Zoning of Properties: Wake County Residential-40W (R-40W)  
Proposed Zoning of Properties: Planned Unit Development-Conditional Zoning (PUD-CZ) 

 
Planning Board Remote Public Hearing Date and Time:  September 14, 2020   4:30 PM 

Watch and listen to the livestream here: https://bit.ly/2YtxLPn or http://www.apexnc.org/calendar.aspx (click 

on the Planning Board link for this day in the calendar) 

Call in using the phone number to listen only: 828-552-5717    Conference ID: 498 514 647# 
Follow along with the presentation by viewing a copy of the meeting materials posted the day of the meeting 
at: http://www.apexnc.org/182. 
 
Comments may be provided 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. Comments shared by noon on Friday, September 11, 2020 will be read during the Planning Board 
meeting.   

 
*Planning Board Remote Review of Additional Comments and Vote:  September 16, 2020    5:00 PM 
*According to NCGS §166A-19.24, when a public hearing is held with at least one member attending virtually, 
written comments on the subject of the public hearing may be submitted between publication of any required notice 
and 24 hours after the public hearing. 
 

Watch and listen to the livestream here: https://bit.ly/3gwlLD2 or http://www.apexnc.org/calendar.aspx 
(click on the Planning Board link for this day in the calendar) 

Call in using the phone number to listen only: 828-552-5717    Conference ID: 270 333 286# 
Follow along with the presentation by viewing a copy of the meeting materials posted the day of the meeting 
at: http://www.apexnc.org/182. 

 

Comments may be provided 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. Comments shared between noon on Friday, September 11, 2020, and 24 hours after the end of the 
first Planning Board meeting will be read during this meeting. 

 

 

- CONTINUED - 

https://bit.ly/2YtxLPn
http://www.apexnc.org/calendar.aspx
http://www.apexnc.org/182
mailto:public.hearing@apexnc.org
http://www.apexnc.org/DocumentCenter/View/31397/Remote-Participation-Policy-for-Public-Participation-at-Council-Meetings?bidId=
https://bit.ly/3gwlLD2
http://www.apexnc.org/calendar.aspx
http://www.apexnc.org/182
mailto:public.hearing@apexnc.org
http://www.apexnc.org/DocumentCenter/View/31397/Remote-Participation-Policy-for-Public-Participation-at-Council-Meetings?bidId=


Published Dates: September 11, 2020 – October 6, 2020 

Town Council Public Hearing Date and Time:  October 6, 2020    6:00 PM  
Public Hearing Location:  Apex Town Hall  
                                              Council Chambers, 2nd Floor 
                                              73 Hunter Street, Apex, North Carolina  
    

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 Monday, October 5, 2020 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, written comments on the subject 
of the public hearing may be submitted between publication of any required notice and 24 hours after the 
public hearing and the Council’s vote will occur at the Council’s next regularly scheduled 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 appear at the public hearing and be heard with respect to the application. Maps showing the location for the above 
site(s) to be considered in addition to a copy of the 2045 Land Use Map can be inspected at the Apex Town Hall or call 919-
249-3426, Department of Planning and Community Development, for further information. To view the petition and related 
documents on-line: https://www.apexnc.org/DocumentCenter/View/29295. 
 

Dianne F. Khin, AICP 
Director of Planning and Community Development 

https://www.youtube.com/c/townofapexgov
mailto:public.hearing@apexnc.org
http://www.apexnc.org/DocumentCenter/View/31397/Remote-Participation-Policy-for-Public-Participation-at-Council-Meetings?bidId=
http://www.apexnc.org/DocumentCenter/Home/View/478
https://www.apexnc.org/DocumentCenter/View/29295
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Shannon

Good evening. The purpose of this work session is to discuss the future of Richardson Road. 
There is a conservation easement along the planned alignment of this critical roadway in 
the Town’s transportation plan. We will explain what we have already done to address this 
issue, discuss possible options, and request your guidance regarding next steps.

1

smayo
Typewritten Text
Attachment 9b:



Shannon
Let’s start by considering why Richardson Road is an important part of our transportation 
network.

The map on the left of the screen, and included in the information in front of you, shows 
that Richardson Road is planned to be a 4‐lane, median‐divided roadway extending all the 
way from US 64 to south of US 1 in Holly Springs. The blue along the corridor represents 
where Richardson Road exists today as a median‐divided roadway. Yellow represents where 
full right‐of‐way has been dedicated and orange where some right of way has been 
dedicated. Red represents the portions of the corridor where new right‐of‐way is needed. 

If you look at the Google map image on the right, Richardson Road doesn’t stand out. What 
might stand out is the lack of roadway connections running north and south in western 
Apex. New Hill Olive Chapel/New Hill Holleman Road and NC 55 are the two main routes 
serving both local and regional traffic that extend from US 64 to US 1.  Everyone has 
experienced the congestion on NC 55. New Hill Olive Chapel is also experiencing increases 
in volume with need for a interchange at US 64 already apparent.

The purpose of these two exhibits is to begin to demonstrate why Richardson Road is 
important to the Town of Apex.
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Shannon

Every couple of years our MPO updates the regional transportation model. The image here 
is a snapshot from the regional model showing 2015 conditions. The thicker lines depict 
higher traffic volumes, thinner lines depict lower volumes. The colors correspond to 
congestion. Green indicates relatively little congestion. Red represents roadways that are 
consistently congested throughout and beyond peak travel hours.
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Shannon

This is a view of the regional model with projections for year 2045. This view shows 2045 
conditions assuming that projects that have committed funding are built. So this view 
assumes NC 540 is complete, NC 55 and Ten Ten Road are widened, and US 64 is improved. 
You can see that Kelly Road, NC 540, and NC 55 are now showing as heavily congested 
along with segments of New Hill Holleman/New Hill Olive Chapel Road. By the way, purple 
in this case, is worse than red.

Based on all of the public input I’ve heard over the last several years, this is not the future 
the public wants for Apex. 
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Shannon

This is another view of 2045. This is where Richardson Road shows up along with other 
projects that are in our plan. You can see that the interstates and highways are still busy, 
but a lot of our local thoroughfares are now green, showing an improvement over the 
previous conditions due to the interconnectivity of roadways. This comparison of future 
scenarios demonstrates why it is so important to look beyond what we can imagine in the 
next few years and to think about Richardson Road as a complete, median‐divided 
thoroughfare connecting two highways in Apex, serving both local and regional traffic, and 
helping to relieve congestion on routes like New Hill Holleman Road, Kelly Road, NC 55 and 
east‐west connections like Olive Chapel Road and Old US 1.
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Shannon

The particular section of Richardson Road that we will focus on this evening is between 
Humie Olive Road and Old US 1 Highway. This map shows the planned alignment as a green 
dotted line beginning at the existing terminus of Richardson Road and crossing the CSX rail 
line at Bosco Road. Development is depicted as existing in light green, under construction 
in yellow, approved in blue, and proposed in pink. The Little Beaver Creek Conservation 
Easement is shown as dark green.

The proposed crossing of the conservation easement is a substantial issue. This is land that 
has been dedicated to the state where no disturbances are allowed. It is the site of a 
completed 10‐year stream restoration project. Our ability to build Richardson Road in the 
future along this alignment requires two hurdles:
• Agreement from the US Army Corps of Engineers that the planned alignment is the Least 

Environmentally Damaging Practicable Alternative (LEDPA)
• Release of the right‐of‐way through the conservation easement from an Interagency 

Review Team, or IRT, of state and federal agencies

Russell is going to walk you through our efforts to satisfy these two requirements.
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Russell

The location of the Conservation Easement has posed a difficult challenge to avoiding and 
minimizing impacts for extension of a major thoroughfare with constrained beginning and 
ending points. A brief timeline of our work to resolve the issue is shown on this slide.

Richardson was shown as a thoroughfare in the Apex Transportation Plan in 2001.  Shortly 
thereafter, private property owners dedicated the Little Beaver Creek Conservation 
Easement that overlapped the planned road alignment.

Since becoming aware of the conflict between the planned road corridor and dedicated 
conservation easement, the Town has been working with the North Carolina Department of 
Environmental Quality to ensure that the Richardson Road extension is planned in the most 
environmentally conscious way.

In 2017 the Town completed an alternatives analysis to determine if there is a practical way 
to avoid the conservation easement. Based on that analysis the Town’s preferred alignment 
closely matched the plan. Other alignments have increased impacts outside of the 
easement.
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Russell

In 2018, Friendship Station, the developer that will build a section of Richardson Road 
north of the conservation easement, requested the release of the right‐of‐way from the 
easement. 

The IRT responded that the permitting process should be completed first to determine the 
LEDPA and that the Town should be the applicant for the release.

The Town, working with Friendship Station, submitted the permit applications and request 
for release of the right‐of‐way including the proposed mitigation fees to be paid by the 
Town and proposed mitigation land to be provided by Friendship Station.

The USACE agreed that the proposed alignment is the LEDPA. 

However, the IRT was not satisfied with the mitigation proposed, which I’ll explain through 
the next several slides.
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Russell

This exhibit reflects the requested Release Area of slightly more than two acres based on 
the design shown for the preferred alignment of Richardson Road.  It is a total width of 160 
feet, accounting for the 120‐foot right‐of‐way plus 20‐foot easements on both sides, the 
minimum recommended in an analysis of potential impacts for the construction and 
maintenance of a four‐lane bridge.  Bridging Richardson Road over Little Beaver Creek with 
a narrow four‐lane bridge section helps to minimize impacts and minimize the requested 
Release Area acreage.

9



Russell

This exhibit shows the offer of mitigation land in various pockets of the Friendship Station 
Phase 4‐6 subdivision plan as proposed by the developer, a total of 1.90 acres, indicated by 
dark shaded areas adjacent to the existing conservation easement.
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Russell

As noted previously, the requested Release Area within the Conservation Easement is 
slightly over two acres.  The developer of Friendship Station proposed a total of 1.90 acres 
of Mitigation Land as displayed in the previous slide in exchange for the proposed Release 
Area.  Additionally, the Town proposed mitigation fees for 253 lf of stream impact at 2:1 
ratio, totaling $265,979.
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Russell

While the USACE agreed that the proposed alignment represents the LEDPA, the IRT 
responded that the mitigation offer was not sufficient.

The IRT has refused to provide us with specific guidance for what will be sufficient, but our 
liaison with NCDEQ has recommended providing land that doubles the area requested for 
release (4.1 acres) while ensuring that the land is contiguous to and upstream or 
downstream of the conservation easement.

DEQ also suggested increasing the ratio to calculate the mitigation fee.

The IRT needs a figure showing: (1) the exact location of proposed mitigation land, (2) its 
relation to the existing conservation easement, (3) the best available wetland and stream 
data, and (4) quantities for the linear feet of stream and acres of wetland that would be 
newly protected.

The release will occur as a real estate transaction and is not approved until that transaction 
is complete along with payment of the mitigation fee.
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Shannon

We are now seeking further guidance from Town Council. Staff have discussed three 
possible options related to the mitigation land.

(1) Pursue the mitigation as part of proposed development

The Town Council will consider the proposed Heelan PUD in coming months. This PUD 
could present an opportunity to provide the needed 4.1 acres (or more) of contiguous 
mitigation land as a condition of zoning approval.  The Town still needs to pay the 
mitigation fee for the Release Area, and we need guidance on how much we can offer.

(2) Pursue the mitigation as a land purchase

Town staff could reach out to property owners adjacent to the conservation easement to 
determine their interest in selling land to the Town, and in turn the Town would dedicate 
the mitigation land as new conservation easement.  We would want to make sure that the 
land is not needed for future infrastructure or encroachments. The Town still needs to pay 
the mitigation fee for the Release Area, and we need guidance on how much we can offer.
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(3) Do not actively pursue mitigation

The Town could wait, and not complete the process with the IRT that we have been working 
toward. This decision would mean that the future of Richardson Road is in jeopardy and this 
critical thoroughfare on our transportation plan may never be built.  Agency staff turnover 
will eventually result in new or increased requirements, and further fee increases, and 
potentially outright denial of the roadway alignment as proposed.

This concludes the presentation and I would like to invite questions and open discussion.
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Meeting Topic: Little Beaver Creek [221] conservation easement, Wake County ‐ Town of Apex request 

for partial release of easement area 

Date/Time: Monday, August 17, 2020 @ 1:00pm 

Location: WebEx meeting 

Participants 

Todd Tugwell, USACE, Todd.J.Tugwell@usace.army.mil 

Erin Davis, NCDEQ Water Resources Division, erin.davis@ncdenr.gov 

Casey Haywood, USACE, Casey.M.Haywood@usace.army.mil 

Travis Wilson, NCWRC, travis.wilson@ncwildlife.org 

Todd Bowers, EPA, bowers.todd@epa.gov 

Kathy Matthews, USFWS, kathryn_matthews@fws.gov  

Ed Hajnos, NCDEQ Stewardship Program, Edward.hajnos@ncdenr.gov 

Shannon Cox (Presenter), Town of Apex, Shannon.cox@apexnc.org 

Marty Stone, Town of Apex, marty.stone@apexnc.org 
Russell Dalton, Town of Apex, Russell.dalton@apexnc.org 
Dianne Khin, Town of Apex, Dianne.khin@apexnc.org 
Erica Leatham, M/I Homes, eleatham@MIHOMES.com 
Jason Barron, Morningstar Law Group, jbarron@morningstarlawgroup.com 
Peter Cnossen, Jones & Cnossen Engineering, peter@jonescnossen.com 
Patrick Adams, M/I Homes, padams@MIHOMES.com 
Jim Spangler, Spangler Environmental, jspangler@spanglerenvironmental.com 
Patrick Kiernan, Jones & Cnossen Engineering, patrick@jonescnossen.com 

 
 

Purpose: Request from the Town of Apex request for partial release of conservation easement area for 

the installation of Richardson Road.  
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Dark green is easement. Blue is approved development.  

Town of Apex looked at alternatives, all of which would have larger environmental impacts. Timeline of 

background is provided in the PowerPoint. Mitigation presented initially was not deemed as 

satisfactory; this presentation proposes a different approach.  

2.05 acres requesting for release. 253 LF proposed to bridge.  

 

Request for release area has not changed. Initially proposed 1.9 acres of additional buffer. However, IRT 

recommended identifying mitigation land that doubles the requested area of release (4.1 acres).  
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What they have been working on… Proposing an additional 7.95 acres of easement.  
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Proposed Heelan Tract Conservation Easement exhibit 

Important note: The streams and wetlands identified in the exhibit are estimates and are not based 

upon surveys. 

 

 

‐End of Presentation‐ 
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Questions and comments:  

Todd Tugwell: The length of stream that will be removed from the easement within the release is 253 LF 

at a 2.5:1 ratio. Did you arrive at the cost based on DMS prices? Shannon: Yes, latest information 

available as of June. Can DMS verify? Ed: Stewardship has verified and will follow up after the meeting 

to confirm. Ed would like to note that approximately 1600 LF of stream will be protected with this new 

acquisition. This information will be confirmed.  

Erin (DWR): Regarding town utility easement, what is the current condition of the new easement and 

crossing? Are there plans to use this as future encroachments? The total easement would then be 

consider 6.8 acres due to utility areas that need to be maintained and extend into the existing 

easement. 35 ft for Town of Apex and 75 ft for Duke as internal easement breaks. Would IRT want to 

keep these? Would this easement be fenced or signage place? Shannon: nothing has been proposed and 

would need to be discussed with applicants. Ed: at minimum signage would be done, fencing is not 

recommended by Kathy.  

The intent is to identify the area that will not be encroached on. Jason (attorney): When this is dedicated 

this area will not be developed.  

Todd Bowers: buffers look thin according to the map. Patrick: 7.96 acres, streams have 50 ft buffers as a 

fail‐safe to protect the easement. Todd Tugwell: We did not specify streams in the easement and it is a 

benefit to us. Currently being retained by the landowner.  

Lyle or James: any concerns from a permitting standpoint? James: The subdivision itself was permitted 

by Lyle. Not sure if an application was put in because they decided to bridge everything. Where would 

the credits come from? Ed and Melonie will follow‐up regarding this. Little Beaver Creek is fully debited.  

DMS would draw credit from a different site in the same CU. 

Any wetlands at this site? Ed: no nothing that he recalls‐ possibly small pockets of vernal pools. Yes, 

mainly riparian along the stream‐ small and less than 1/10 of an acre in total within the buffer.  

Regarding the new proposal. The previous proposal of 1.9 acres, is that included in this? This is no longer 

part of this new proposal. This is new acreage to the west. Given this proposal Todd Tugwell is not 

opposed to approving this; Kathy, Erin, Travis, Todd Bowers are also not opposed to approving. IRT 

appreciates the effort to obtain an area that provides additional resources to the current easement.  
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