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North Carolina Turnpike Authority 
Triangle Expressway Project 

Engineering Report 
 

EXECUTIVE SUMMARY 
 

I. INTRODUCTION 
 
This report documents and describes the location, preliminary engineering design features, 
construction cost estimate, projected operation and maintenance expenses, and a construction 
schedule for the Triangle Expressway.  This project is a new turnpike on new location that will be 
constructed by the North Carolina Turnpike Authority (NCTA).   
 
The NCTA was created from a need to implement alternative financing to provide for key 
transportation projects during a time of rapid growth, dwindling resources and escalating 
construction costs. In October, 2002, North Carolina House Bill 644 created the NCTA. Since then, 
legislation has been enacted to further define the powers of NCTA, and to increase the number of 
studied projects. In addition, the North Carolina Legislature specifically allowed a portion of the 
Northern Wake Expressway to be included as part of the Triangle Expressway toll facility if 
permitted by the local Metropolitan Planning Organization. This permission was granted in July, 
2006, and the section is now part of the proposed project presented within this report. 
 
The Triangle Expressway project has been in various stages of planning and design since the late 
1980’s. The main purpose of the Triangle Expressway is to reduce traffic congestion along NC 55 
and NC 54 within the counties of Wake and Durham near Research Triangle Park and provides a 
new location facility. The project is located on new alignment between the major cities of Raleigh, 
Durham and Chapel Hill and will improve area-wide mobility and safety, as well as enhance 
development and the quality of life for the Triangle region (See Figure 1). 
 
Schematic designs have been developed and the Triangle Expressway project has been scheduled for 
construction by the NCTA as the first constructed turnpike project by the Authority. The project will 
extend NC 147, the Durham Freeway, from the current I-40 interchange to the Raleigh Outer Loop 
(NC 540/I-540). This segment will connect with the already constructed Northern Wake Expressway 
(NC 540) which will be modified to provide tolling as a part of this project. In addition, a western 
portion of the Raleigh Outer Loop will be constructed from NC 55 in Research Triangle Park south 
to the NC 55 Bypass in Holly Springs. The proposed Triangle Expressway project is a composition 
of projects identified in North Carolina Department of Transportation’s (NCDOT’s) State 
Transportation Improvement Program (STIP). The Western Wake Freeway, from NC 55 (South) to 
NC 55 (North), is included as project R-2635 in the NCDOT 2007-2013 STIP. The Triangle 
Parkway, from NC 540 to I-40, is included as Project U-4763B in the 2007-2013 STIP. Both of these 
projects are now listed as NCTA projects and both are scheduled for construction upon availability 
of funding). 
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The Western Wake Freeway project is located entirely within the Capital Area Metropolitan 
Planning Organization (CAMPO) boundaries. Triangle Parkway is located in both CAMPO and the 
Durham-Chapel Hill-Carrboro Metropolitan Planning Organization (DCHC MPO). Both project 
components are listed in their respective MPO’s 2030 Long Range Transportation Plans (LRTP). 
(Note: Currently both LRTPs are being updated to 2035 and have been approved in a draft form with 
finalization scheduled for June 15, 2009.  Both project components remain listed appropriately in the 
draft 2035 LRTPs.) With the creation of the NCTA, the Authority studied the feasibility of the 
project as a toll road and has now assumed responsibility for the construction of the Triangle 
Expressway. This will enable the project to be implemented faster than could be expected under the 
normal NCDOT implementation process. The sale of turnpike revenue bonds will be used as the 
primary source to finance the design and construction of the Triangle Expressway project. In 
addition to the revenue bonds, funding is expected to be received via a loan as a result of the Federal 
TEA-21’s Transportation Infrastructure Finance and Innovation Act of 1998 (TIFIA) and continued 
by SAFETEA-LU. The TIFIA loan office, established by the Office of the Secretary of 
Transportation (OST), Federal Highway Administration (FHWA), Federal Transit Administration 
(FTA) and Federal Rail Administration (FRA) provides federal credit assistance to large-scale 
highway, transit, passenger rail and intermodal projects. A TIFIA loan can be used by public or 
private transportation sponsors to complete a project's funding package. NCTA is completing the 
TIFIA application and is confident in obtaining a subordinate loan. Furthermore, it is anticipated that 
a gap in funding will exist between the required construction costs and the available loan amounts 
via these two sources. Therefore, NCTA has requested and received gap funding from the North 
Carolina Legislature on an annual basis in the amount of $25 million.  
 
The Triangle Expressway’s design and construction will be accomplished through a series of two 
design-build roadway contracts and three design-build specialty contracts for landscaping, intelligent 
transportation system, and toll integration. The design-build contracts will require a guaranteed price 
and completion schedule as part of the process. This will allow the Triangle Expressway project to 
be completed much more quickly than a traditionally implemented and financed NCDOT project. A 
geometric design criteria synopsis for the project is listed in Appendix A and roadway typical 
sections are provided in Appendix B.  
 

II. PROJECT DESCRIPTION 
 
The proposed Triangle Expressway project is located in Wake and Durham Counties on new 
alignment. The project limits extend south from NC 147/I-40 interchange in the Research Triangle 
Park to Northern Wake Expressway, and then northeast to the Northern Wake Expressway (NC 
540)/ NC 54 interchange and to the south to NC 55 Bypass in Holly Springs. 
 
The Triangle Expressway project is located at an approximate 18 mile radius from downtown 
Raleigh in an arc from the northwest to the southwest. The Triangle Parkway segment spokes 
outward paralleling I-40 towards Chapel Hill. The corridor is approximately 18.8 miles in length and 
includes interchanges at NC 147/ I-40, Hopson Road/Davis Drive, NC 54, NC 55, Green Level 
Road, US 64, US 1, Old US 1, and NC 55 Bypass. Grade separations will be provided between the 
toll road and several local roads and small streams, as well as a single mainline CSX railroad on 
realigned alignment. The construction is expected to be typical for the area with structures limited to 
normal grade separations and flyovers. Much of the length of the Triangle Expressway project is on 
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undeveloped land; however, significant growth is occurring in this area and growth is projected by 
the CAMPO to continue into the future. CAMPO approved the project as a toll road on May 16, 
2007. A Memorandum of Understanding outlining the commitments of both parties with respect to 
the Triangle Expressway was signed on June 25, 2007 (See Appendix C). 
 
The NCTA has planned the development of the Triangle Expressway project in a single phase 
without planned project extensions. Due to the division of construction, a phased tolling of the 
project is anticipated. Once construction of the Triangle Parkway portion and toll plazas on the 
Northern Wake Expressway is complete, NCTA anticipates tolling this 6.2 mile section while 
construction is being completed on the 12.6 mile Western Wake Freeway section.   
 
A portion of the Triangle Expressway project from NC 54 to NC 55 has been funded by NCDOT 
and was completed in the summer of 2007 as part of NCDOT’s STIP. This segment does not 
currently include provisions for tolling. The toll facilities will be installed, constructed and financed 
by the NCTA. In addition, supplemental through-lane construction will be implemented from 
Triangle Parkway to existing NC 147 to facilitate the transition.  See Figures 1 & 2 for the project 
location and anticipated toll collection locations. 
 

III. PROJECT COST AND SCHEDULE 
 
The Triangle Expressway project will be constructed utilizing a series of five design-build contracts 
– two for general roadway construction on specific segments, and three specialized contracts for 
landscaping, toll integration and intelligent transportation system integration. The design-build 
contractors will provide subcontracted construction engineering and inspection services. NCTA, 
however, will provide independent oversight with their construction management consultant. All 
contractors performing NCTA work shall be prequalified with the NCDOT to ensure capable firms 
are employed with a history of satisfactory work performance.   
 
Based upon the preliminary designs prepared by NCTA and NCDOT for the project, the total 
construction cost including NCTA administrative costs through construction is $955.1 million.  The 
five design-build contracts are estimated to be: 1) Triangle Parkway Roadway & Northern Wake 
Expressway Toll Plaza Construction – $135.8 million; 2) Western Wake Freeway Sections A, B & C 
Roadway Construction – $509.3 million; 3) Landscaping – $5.9 million; 4) ITS – $8.1 million; and 
5) Toll Integration – $13.6 million. The NCTA costs which include general engineering, right of way 
acquisition, utility relocations, environmental mitigation, construction oversight, feasibility studies, 
environmental planning and permitting, surveying and mapping is estimated at $282.4 million for 
the project. 
 
The construction contracts for the Triangle Expressway are scheduled to be executed immediately 
following financial close. Shortly after the construction contracts are executed, subsequent contracts 
will be issued for ITS, toll system integration, and landscaping over the next six months. NCTA has 
structured the contracts to enable a phased tolling to begin as early as possible. The Triangle 
Parkway and Northern Wake Expressway segments are expected to be open to toll traffic 30 months 
from the date of financial close. The system wide completion date, including Western Wake 
Freeway, is expected 42 months from the date of financial close.  
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Figure 1 - Project Map 
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Figure 2 - Schematic Interchange and Toll Layout Sketch
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North Carolina Turnpike Authority 
Triangle Expressway Project 

Engineering Report 
 

I. INTRODUCTION 

The North Carolina Turnpike Authority (NCTA) is authorized to study, plan, develop and undertake 
design work on up to nine toll roads in the State of North Carolina. The first toll project, Triangle 
Expressway, combines three separately planned and environmentally studied projects in the same 
area, Triangle Parkway, a portion of Northern Wake Expressway and Western Wake Freeway into a 
single financial bond offering. Individually, two projects were identified by the Capital Area 
Metropolitan Planning Organization (CAMPO) in their 2007-2013 Project Priority List, released in 
November of 2005.   The Western Wake Freeway was listed as the number two priority and Triangle 
Parkway as the number eight highest priority project to be implemented in order to meet the mobility 
needs of the expanded metropolitan area boundary which includes Wake County and portions of 
Harnett, Franklin, Granville and Johnston counties. The Triangle Parkway portion of the Triangle 
Expressway is within the Durham-Chapel Hill-Carrboro Metropolitan Planning Organization 
(DCHC MPO) and CAMPO. In addition, the Regional Transportation Alliance (RTA), an 
organization whose membership includes over 100 of the leading area businesses and 22 area 
Chambers of Commerce, fully supports the acceleration of the Triangle Expressway through the use 
of toll revenue. 
 
The cities of Raleigh, Durham and Chapel Hill, with their pleasant qualities of life, cutting edge 
employment opportunities in the Research Triangle Park, and renowned universities are continually 
growing with new residents. The Raleigh-Cary area has grown 10.5% from 2000 to 2003 to a 
population of nearly 884,000, making it the eleventh fastest growing metropolitan area in the United 
States during the period1. According to the latest U.S Census data, growth in the region is expected 
to increase 98% between 2002 and 20302. CAMPO employment data indicates approximately 
396,000 people were employed in the region in 2002 with forecasts of 541,000 people in 2010, 
749,000 in 2020 and 951,000 in 20303. In 2007, CNN’s Money.com ranked the Triangle area third 
in providing the “Best Jobs in the Hottest Markets” and was noted as the top region for technology 
workers with “one of the most highly educated workforces in the country” with a diverse economy 
and a large public sector base. In the February 2007 edition of Forbes Magazine, Raleigh, North 
Carolina topped the list of the best places in the US to find a job.   Forbes compiled the list by 
ranking unemployment rates, job growth, income growth, median household incomes and costs of 
living in the nation's 100 largest metropolitan areas. These rankings are not unusual for the area. 
Raleigh and the Research Triangle area have perennially been rated as one of the top places to work 
and live in the US since the early 1980’s. With this rapid increase in population and employment, a 

                                                 
1 US Census Table 1 –Population change in the 20 Fastest-Growing Metropolitan Statistical Areas: 2000-2003; 
http://www.census.gov/Press-Release/www/2005/2003msas_table1.xls 
2 CAMPO Socioeconomic Data Population Summary V-2004-02-26, http://www.campo-
nc.us/SEDATA/CAMPO_SE_DATA-SEC04-POP_SUM-V2004-02-26.pdf 
3 CAMPO Socioeconomic Data v-04Feb11 Employment Summary, http://www.campo-
nc.us/SEDATA/CAMPO_SE_DATA-SEC02-EMP_SUM-V2004-02-13.pdf 
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proactive plan for the areas transportation system must be developed to adequately address the 
corresponding increase in travel demand. The Triangle Expressway is a key component of the 
regional transportation plan. 
 
One of the driving forces behind much of the area’s development is the Research Triangle Park. The 
Research Triangle, so called because it is centered near three major universities, and their respective 
cities, is a public/private, planned research park created in 1959 by leaders from business, academia 
and industry. The proposed Triangle Expressway will provide a critical link for commuters from the 
Park to communities to the north, south, and east.  
 
With the significant increase in population in the Triangle area, a great burden has been placed on 
the existing roadway infrastructure. The North Carolina Department of Transportation (NCDOT) 
anticipated the growth and included these projects in the State Transportation Improvement Program 
(STIP).  However, the State is currently experiencing significant funding shortages for highways, in 
part, due to rising global construction costs.  The Triangle Parkway and Western Wake Freeway are 
shown to be unfunded in the 2007 STIP, which plans for the next seven years. Using NCDOT’s 
traditional funding mechanisms to construct the combined Triangle Expressway project may take 20 
years or more.  Constructing Triangle Expressway as a toll facility will begin alleviating the areas 
congestion in approximately three years time.  
 
The high population growth rate and the associated economic development in the Research Triangle 
area of North Carolina have outpaced the existing infrastructure’s capacity to meet present and 
projected transportation needs. There is a need for this project, and the need is not solely based on 
future projections, but on the region’s current mobility crisis.  The project will result in a less 
congested and more economically productive transportation system for the Research Triangle area of 
North Carolina. 
 

II. NORTH CAROLINA TURNPIKE AUTHORITY ORGANIZATION 

The NCTA was created from a need to implement alternative financing to provide for key 
transportation projects during a time of rapid growth, dwindling resources and escalating 
construction costs. In October of 2002, North Carolina House Bill 644 provided an act to authorize 
public toll roads and bridges and the creation of a public agency, the NCTA. The NCTA is 
administratively associated with NCDOT but exercises powers independently, in most aspects. 
Initially, the bill limited the number of projects to be constructed to three with additional studied 
projects limited to three. However, House Bill 253 in August 2005, increased the allowable number 
of studied projects to a maximum of nine. As the Triangle Expressway evolved, the final section of 
the Northern Wake Expressway roadway project was under construction. Logistically, this segment 
would provide a critical link from the Triangle Expressway to I-40 to the north suburbs. However, 
existing state legislation prevented the conversion of the non-tolled State Highway System to a toll 
facility. To permit the joining of this portion to the Triangle Expressway project as a toll facility, 
Senate Bill 1381 in August, 2006, made a specific exemption for the segment of Northern Wake 
Expressway from NC 55 to I-40 if approved by the local Metropolitan Planning Organization. The 
Bill also limited the construction of the nine previously authorized planned projects to six specific 
projects – two of which were Triangle Parkway and Western Wake Freeway in Wake and Durham 
Counties which now make up the Triangle Expressway. 
 



 

North Carolina Turnpike Authority  8 
Triangle Expressway Project - CER – 3-20-09 

The NCTA is governed by a 9-member Authority Board. Four representatives are appointed by the 
General Assembly - two based upon the recommendation of the President Pro Tempore of the 
Senate, and two based upon the recommendation of the Speaker of the House of Representatives. 
The remaining members consist of the Secretary of Transportation, and four members appointed by 
the Governor. The Authority Board is responsible for appointing an Executive Director, the chief 
administrative officer who is charged with the daily administration of the Authority.  
 
The Board of Directors has been organized into four working committees: 

• Executive Committee: Coordinates responsibilities and actions of other committees 
and reviews proposals that are to be presented to the Board. 

• Finance Committee: Oversees the fiscal well-being of the NCTA and its projects. 
• Operations and Personnel Committee: Oversees all operational aspects of each 

project, staffing plans, communications and public information efforts. 
• Plans and Programs Committee: Oversees the environmental, design and 

construction of each project including schedule, and cost and revenue projections. 
 

A. Management and Administration 

Management and administrative policies and procedures have been established to ensure that the 
operation of the NCTA is carried out in accordance with State law and the requirements of the trust 
indenture securing the bond financing.  The staff of the NCTA ultimately will be responsible for the 
operation of all facilities of the NCTA, including the Triangle Expressway project.  It is anticipated 
that each aspect of operations, including administration, finance, auditing and accounting, purchasing, 
toll collection, enforcement, safety and security, and maintenance will have its own policies and 
procedures.  These policies and procedures will be refined and modified, as required, to 
accommodate the particular requirements as the NCTA is developed into the future. 
 

B. Organizational Structure 

The operations of the NCTA are managed by the Executive Director who is appointed by the Board.  
The Executive Director serves as the chief administrative officer of the NCTA.  The Board meets 
regularly to review, discuss and determine policies affecting the operation and maintenance of the 
NCTA.  The Executive Director reports directly to the Board.  The Executive Director has overall 
responsibility for the operation and maintenance of NCTA facilities, as well as serving as the 
primary point of contact for NCTA in all dealings with the public and the liaison for all interagency 
communication and coordination.  
 
The staff of the NCTA is organized into six functional departments, the managers of which will 
report to the Executive Director: Administration, Finance, Operations, Communications/Outreach 
and Community Affairs, Engineering and Legal Affairs.  Certain functions necessary for the 
operation of the Authority’s facilities, including toll collection, operation, maintenance, law 
enforcement, auditing and accounting, initially are being contracted out by the NCTA.  These 
contracted activities, however, will be managed and closely monitored by NCTA staff or their 
consultants. An organizational structure showing the required functional areas follows.  
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 Administration, under the direction of the Executive Director who is the chief administrative 
officer, will be responsible for the daily administration of the toll roads and bridges constructed, 
maintained and operated. The Director shall appoint, dismiss, and within Board limits, fix the 
compensation of administrative employees.   

 Finance, under the direction of the Chief Financial Officer, will be responsible for the overall 
financial activities for the NCTA, including traffic and revenue project studies, bond 
underwriting activities, bond legal matters, public/private partnerships (P3) issues, purchasing, 
investments and budget development.  This department will manage all financial matters of the 
NCTA, including investment of funds, budgeting, accounting, auditing and bondholder 
reporting. 

 Operations, under the direction of the Chief Operating Officer, will be responsible for all toll 
operations and maintenance activities on NCTA facilities.  Toll operations will consist of 
management of the toll system operations, including system operations and personnel, 
administration, including toll collection control, toll tag sales, violation enforcement and 
administration including audit and accounting, toll system maintenance, and toll facilities 
maintenance.  Operations will process all requests for and will administer the procurement of 
materials, supplies and equipment for the NCTA. System maintenance will involve mowing and 
vegetation control, property damage repairs (primarily guardrail and signs), litter control, 
drainage maintenance and repairs, roadway lighting, and minor improvements.   

 Staff members of the Operations Department also will be responsible for safety, traffic control 
and law enforcement, and communications on the Triangle Expressway.  The Chief Operating 
Officer will serve as liaison and will administer contracts with the toll collection system 
operator, data processing management, toll collection systems maintenance contractor, toll 
auditor, toll tag sales contractor, roadway maintenance contractor, police and emergency 
services, and the communications system maintenance contractor. 

Communications/Outreach and Community Affairs, under the direction of the Director of 
Communication and the Director of Outreach and Community Affairs, will be responsible for 
the overall public relations activities for the NCTA, including the marketing of toll tags and 
public involvement efforts. 

 Public involvement policies and procedures will govern the flow of information from the NCTA 
and facility operators to the public.  Initial responsibilities of the Outreach and Community 
Affairs Director will be to notify the public of the opening of the toll facility and the operational 
characteristics of the facility.  Advertising and marketing to encourage the use of the facility, 
including the electronic toll payment, will also be the responsibilities of the Director, both 
initially and during the course of operations of the facility. 

 All public involvement and marketing activities will be coordinated through the Executive 
Director and the NCTA.  The NCTA will utilize the services of a consultant specializing in 
public relations and marketing to properly develop and coordinate a marketing plan and to 
disseminate information. 

Engineering, under the direction of the Chief Engineer, will be responsible for initial project 
studies, including environmental studies and preliminary designs for design-build 
advertisement, and construction of toll projects. Final design and construction of projects is 



 

North Carolina Turnpike Authority  10 
Triangle Expressway Project - CER – 3-20-09 

expected to use a design-build process. Engineering will be responsible for preparing 
specifications, bid packages, plans and standards, engineer’s construction cost estimates and 
review and approval of the design-builder’s prepared plans. The Chief Engineer is expected to 
complete acquisition of all necessary lands and rights of way required of an Authority project as 
well as coordination with utility owners to relocate and/or install utility facilities involved with 
the project. In addition, Engineering will be responsible for management of the contracted 
services of the general engineering consultant and, should the need arise, emergency engineered 
repairs. The Director of Construction, who reports to the Chief Engineer, will be responsible for 
instituting a comprehensive construction engineering and inspection services program along 
with participating in design-build preparation. Due to the complexity of the requirements of the 
National Environmental Policy Act (NEPA) and the influence upon scheduled projects, the 
Chief Engineer will also be responsible for coordination with the NEPA legal counsel. 

Legal Affairs, under the supervision of the General Counsel, will be responsible for handling 
all legal challenges that face NCTA in a decisive manner. The General Counsel will provide 
advice to the Executive Director regarding all legal matters performed within or involving 
NCTA, render opinions about appropriate professional standards, standards of conduct 
involving NCTA personnel, coordination of significant legal issues including litigation 
involving NCTA, and establish NCTA policy on general legal issues.   

 
 
For the initial operations of the Turnpike Authority, the NCTA has employed or is actively pursuing 
the employment of key staff to successfully implement the purpose of NCTA. The Executive 
Director, the Chief Financial Officer, the Chief Operating Officer, the Chief Engineer, Director of 
Construction, the Director of Outreach and Community Affairs, and the General Counsel have been 
hired with other supporting staff members.  See Figure 3 for the NCTA Organization Chart.  As the 
NCTA develops and matures, any number of the functions will be managed by additional in-house 
staff or supplemented by additional contracted services, as needed.  
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Figure 3 - NCTA Organization
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III. TRIANGLE EXPRESSWAY PROJECT DESCRIPTION 

The Triangle Expressway is a part of the transportation improvement program of highways within 
the Triangle Area and the heart of North Carolina. The project will extend the existing Durham 
Freeway (NC 147) to and will include a portion of the planned overall outer beltway system planned 
to encircle the Raleigh, North Carolina area. The project will provide alternative access to the 
Research Triangle Park from southern and western Wake County as well as easier access from 
northern Wake County from the already completed portion of NC 540/I-540 Outer Loop and 
Durham County from NC 147 (see Figure 1). The project is on new location except for the toll 
construction associated with the already constructed section of the Northern Wake Expressway. 

The Triangle Expressway is a six lane divided, fully access controlled, north-south tolled highway 
on new alignment approximately 18.8 miles in length. It is located in southern Durham County and 
western Wake County; however, the majority of the project (16.4 miles) is in Wake County.  It 
extends from the I-40/NC 147 interchange in Durham County to NC 55 Bypass near Holly Springs.  
The project generally parallels NC 55, a two to four lane facility which is the primary free route 
serving the area. The proposed Triangle Expressway is comprised of three components:  
 1)  Triangle Parkway will extend from NC 147 at I-40 south 3.4 miles, terminating at an 

 interchange with the Northern Wake Expressway;  
 2)  A 2.8 mile long segment of the Northern Wake Expressway (NC 540) from NC 54 to NC 

 55. This segment of the Raleigh Outer Loop is being transferred to NCTA in support of 
 this project. This 2.8 mile long segment was completed and opened to traffic in July 
 2007 by the NCDOT with TIP funds will enable Triangle Parkway and Western Wake 
 Freeway to function as a contiguous toll facility; 

  3)  Western Wake Freeway connects with Northern Wake Expressway and will extend from 
 a northern junction with NC 55 near Research Triangle Park to a southern junction with 
 NC 55 Bypass near Holly Springs, for a distance of 12.6 miles. For design purposes, this 
 project was divided into segments A, B and C.  

 
The proposed Triangle Expressway will have controlled access interchanges with the following 
roads: NC 147/ I-40, Hopson Road/Davis Drive, NC 54, NC 55, Green Level Road, US 64, US 1, 
Old US 1, and NC 55 Bypass (see Figure 2). Grade separations will be provided between the toll 
road and several local roads and streams, as well as a single mainline CSX rail line on realigned 
alignment. The construction is expected to be typical for the area with structures limited to normal 
grade separations and flyovers. The northern terminus will require widening of NC 147 at the 
existing I-40 interchange to provide adequate through movements with the toll road. The eastern 
terminus of the Triangle Expressway is southwest of the NC-540/NC 54 existing interchange and 
permits entry to/from the already constructed portion of the Northern Wake Expressway (NC 540). 
The southern terminus will be at the NC 55 Bypass near Holly Springs. The NCDOT is currently 
studying the Southern and Eastern Wake Freeway segments in order to complete the Raleigh Outer 
Loop. Construction of this final portion would necessitate the continuation of the through lanes of 
the Triangle Expressway project to connect with the loop. The future funding source and timeline of 
the Southern Wake Freeway is uncertain but could conceivably be studied as an NCTA project. The 
Southern Wake Expressway would extend the system an additional 16 miles from NC 55 Bypass 
east to I-40 south of Raleigh.  Once both portions of the facility are constructed, the system will 
provide an attractive new route allowing through motorists to avoid increasingly congested sections 
of I-40 through south and west Raleigh.  
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NCDOT has identified two future projects which would require additional construction funded by 
NCTA within the Triangle Expressway Project. The two projects are: the potential widening and 
interchange improvements at the I-40/NC 147/Triangle Parkway Interchange; and the Triangle 
Parkway extension from the NC 540/ Triangle Parkway interchange to McCrimmon Parkway (STIP 
U-4763A). The Project Specific Agreement between NCDOT and NCTA (see Appendix D, page 23) 
requires NCTA to fund a portion of these projects if certain traffic and financial performance 
conditions occur.  The provisions may further constrain the issuance of further bonds (other than 
refinancing of the original bonds) if the traffic conditions occur. 

The proposed cross section will consist of six mainline travel lanes with inside and outside shoulders 
divided by a median.  Mainline travel lanes will be 12’ in width, with 12’ minimum inside and 
outside shoulders.  The median is 46’ in width on the Triangle Parkway, 60’ in width on the 
Northern Wake Expressway, and 78’ for the Western Wake Freeway. All medians will be capable of 
accommodating future expansion of the main travel way if deemed prudent at some later date.  

IV. PROJECT IMPLEMENTATION 

The construction of Triangle Expressway is to be completed using the design-build method of 
contracting. Request for Qualifications for each roadway contract were received on January 10, 
2008, and three short-listed teams were announced in late January, 2008. The Teams submitted 
Technical Proposals presenting their design details and schedules to NCTA in July 2008 for 
evaluation based upon the project rating criteria. A “no later than” scheduled completion date will be 
provided by NCTA and shorter schedules will be encouraged by cost incentives through the use of 
quality credit. The technical score will be assigned a quality credit as set forth in the request for 
proposals. The sealed price proposals will then be opened and the quality credit applied. The 
contractor selection will be based upon the composite price developed from the price proposal and 
quality credit. 
 
(Note: Prior to the completion of this report, the sealed construction price proposals were opened.  
The bid results and an updated project cost summary are presented in Appendix F). 
 
The project consists of five major roadway segments: Triangle Parkway, a southwestern portion of 
the Northern Wake Expressway, and Western Wake Freeways segments A, B and C. Prior to 
becoming a NCTA toll project, all components except for the Triangle Parkway were in various 
stages of study/design/construction as NCDOT projects. Preliminary plans were provided to the 
design-build teams as the project basis; however, the contractor will be responsible for final design 
of the project within the project criteria and specifications.  
 
Roadway construction is expected to be let in two contracts: 1) Triangle Parkway construction and 
Northern Wake Expressway improvements; 2) Western Wake Freeway. In addition, three 
specialized contracts will be let with a similar design-build process for: 1) landscaping; 2) intelligent 
transportation system integration; and 3) toll system integration. Construction award for the projects 
is scheduled to be executed immediately following the financial closing date.  Substantial 
completion of construction and the opening of the Triangle Parkway to toll traffic are anticipated to 
occur 30 months following the availability of funds.  The Western Wake Freeway project is expected 
to open to toll traffic approximately one year later, or 42 months following financial close.   
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A portion of the Triangle Expressway project from NC 54 to NC 55, a part of the Northern Wake 
Expressway, was constructed by NCDOT and opened to traffic in July 2007.  The toll facilities that 
will be installed on this section will be constructed and financed by the NCTA as part of the Triangle 
Expressway project.  See Figure 2 for the location and extent of these elements. 
 
The NCTA is implementing a comprehensive and proactive Project Management and Compliance 
Monitoring Plan for the project, designed to ensure that planning, design, right of way (ROW) 
acquisition, construction, operation and maintenance of the project meet all applicable federal, state 
and local laws and regulations (including the requirements generated by the NEPA process, as well 
as the design and construction standards and specifications).  The NCTA will continue to implement 
and maintain this comprehensive and proactive Project Management and Compliance Monitoring 
Plan using several procedures, policies and oversight measures.  The Plan includes the following 
concepts: 
• Planning:  The initial planning completed for the project was conducted by NCTA and/or the 

NCDOT.   The regional FHWA office has been heavily involved in these projects.  The regional 
FHWA office has been invited to attend all formal project public meetings and hearings.  
Frequent discussions have also been held with the FHWA to ensure project planning and 
environmental documents are in compliance with applicable federal statutes and regulations.   

• Preliminary Design:  Preliminary designs for the project were completed in part by external 
consultants contracted with the NCTA and in part by NCDOT. Enhancements to the overall 
design, full definition of the ROW requirements, utility designs, and coordination with the 
design-build teams will continue until project award.  NCTA is coordinating closely with 
NCDOT’s division personnel and design groups.   

• Final Design:  Final design will be completed by the selected design-build teams as part of the 
scope for the contracts.  As part of the NCTA’s management process, they will conduct frequent 
“over-the-shoulder” design reviews and audits of the project with FHWA and NCDOT to ensure 
that the project is in compliance with applicable design criteria from the earliest stages of design.  
The NCTA will utilize the NCDOT and other external consultants as necessary to provide direct 
oversight of the design-build team’s design activities.  The design-build teams will be required to 
complete and document an extensive design review program.  The NCTA will be responsible for 
ensuring proper interagency coordination and oversight of these functions.   

• Right of Way Acquisition:  To ensure compliance with state and federal laws and regulations 
concerning ROW acquisition, the NCTA has entered into an agreement with Carolina Land 
Acquisitions (CLA) for professional services related to ROW acquisition.  This ROW acquisition 
firm has a long history of completing ROW acquisition on state projects, having acquired the 
land necessary for the roadway on new location for the US 64 Bypass of Knightdale in eastern 
Wake County, the US 17 Bypass of Windsor in Bertie County and the Fayetteville Outer Loop in 
Cumberland County.  As demonstrated on these very successful projects, CLA has a strong 
understanding of all state and federal laws and regulations pertaining to ROW acquisition.  CLA 
will be responsible for completing all ROW acquisition within the stated guidelines and 
schedules. 

• Construction:  The NCTA will utilize private engineering firm(s) that report directly to the 
NCTA to provide construction management / construction oversight to manage / oversee the 
construction phase of the project.  Activities will include monitoring and reviewing project 
documentation to ensure that plans, specifications, standards, reporting, procurement and 
construction are in compliance with applicable federal and state laws and regulations.  The 
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NCTA’s Director of Construction, a position within the NCTA Engineering Department, will be 
responsible for overseeing these activities. In addition, NCTA through the use of subconsultants 
and/or the General Engineering Consultant (GEC) will provide independent monitoring of 
construction to verify construction progress, contractor invoicing and quality of work. 
Construction engineering and inspection will be a part of the design-build contract. The design-
build firm will be responsible for certifying the construction. 

• QA/QC Testing:  The NCTA will require the selected design-build teams to procure independent 
quality assurance / quality control firms to provide impartial testing and quality assurance 
services to the NCTA in connection with the project.  The NCTA will designate an internal 
QA/QC coordinator to review and supervise the QA/QC testing activities.  The NCTA's Director 
of Construction and an assigned QA/QC coordinator will be responsible for supervising the 
design-build teams as they complete these activities. 

• Environmental and Permit Monitoring:  The NCTA will require the selected design-build teams  
to procure an independent consultant to provide impartial environmental and permit monitoring 
services in conjunction with the project; this will include the monitoring of items during each 
phase of the construction, including construction runoff water quality device inspections, 
hazardous material spill reporting and response, compliance with US Army Corps of Engineers 
Section 404 permit requirements and NCDENR-DWQ 401 permit requirements, and 
notifications of archaeological discoveries.  The NCTA will designate an internal environmental 
coordinator to review and supervise this monitoring program.  NCDOT will also be assigned 
with erosion and sedimentation compliance during design reviews and during construction. 

• To date, the NCTA has had frequent internal and external coordination meetings with key project 
stakeholders and team members to ensure that all potential problem areas are identified and 
resolved as early as possible. 

• The NCTA will have an internal staff project manager for each project element.  Work 
responsibilities will include management of the private sector consultants described above either 
directly or through the use of a primary engineering consultant/GEC, as well as substantive 
involvement in monitoring contractor payments and daily progress of the Project. 

• The design-build teams will be required to hold weekly progress meetings and submit weekly 
progress/status reports to the NCTA.  These efforts will be maintained throughout the duration of 
the project to ensure advanced notice of potential issues and early identification of related 
solutions. 

• The NCTA will encourage local FHWA participation throughout development of the project.  
This intention to work closely with local and national FHWA personnel is consistent with project 
development to date, which has benefited significantly by local FHWA input.  To effect the 
desired FHWA involvement, the NCTA plans to develop a regular meeting schedule with the 
local FHWA officials, as well as establish the reporting process in a format acceptable to 
FHWA. 

• The design-build team with oversight from NCTA/NCDOT will provide preliminary railroad 
realignment track plans and preliminary railroad structure plans to CSX Transportation for 
review and approval. Final design drawings will also require final approval from CSX prior to 
construction.  
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V. DESIGN STATUS 

The schematic design for the Triangle Expressway project was prepared in consultation with 
environmental, regulatory and resource agencies.  Subsequently, as part of the design/build 
implementation of the Triangle Expressway project, the preliminary roadway plans have been 
provided to the short-listed design-build teams. The design-build teams will be responsible for the 
engineered final design for the contracts.   
 
Based upon NCTA’s anticipated schedule, the Triangle Expressway will begin final design 
immediately following availability of funds.  
 
The specialized design-build contracts involving landscaping, ITS and toll system integration have 
been coordinated with the roadway construction design-build schedules. 

VI. DESIGN STANDARDS 

The Design Criteria for the Triangle Parkway, Northern Wake Expressway and Western Wake 
Freeway projects are consistent with the current practices and standards of NCDOT and the 
American Association of State Highway and Transportation Officials (AASHTO).  The criteria for 
the geometric design are presented in summary form in Appendix A. As discussed previously, the 
facility is a compilation of previous NCDOT STIP projects under various levels of study. The 
system will be built utilizing the design-build process via two major roadway contracts and three 
specialized contracts.  

A. Roadway 
The proposed Triangle Expressway project will be a full controlled access facility and designed for 
safe operating speeds consistent with similar NCDOT roadway facilities. The design shall be in 
accordance with the 2004 AASHTO A Policy on Geometric Design of Highways and Streets, 
NCDOT Roadway Standard Drawings (July 2006), NCDOT Roadway Design Manual (2002), 
NCDOT Roadway Design Policy and Procedure Manual, Roadway Design Guidelines for Design-
Build Projects,  NCDOT Standard Specifications for Roads and Structures (July 2006), and the 
AASHTO Roadside Design Guide 2002. If the NCDOT Roadway Design Manual, the 2004 AASHTO 
A Policy on Geometric Design of Highways and Streets, the NCDOT Roadway Standard Drawings 
(July 2006) and/or any other guidelines, standards or policies have desirable and/or minimum values, 
the facility will be designed for the desirable values. Similarly, in case of conflicting design 
parameters in the various resources, the proposed design shall adhere to the most conservative 
values. 
 
The proposed new location facility will be a six lane divided section with a variable width median 
designed and constructed to meet a 70 miles per hour design speed for a rolling urban freeway. Both 
inside and outside usable shoulders for the Western Wake Freeway shall be 14 feet, of which 12 feet 
will be paved. Both inside and outside shoulders will have milled rumble strips for safety. Triangle 
Parkway will utilize 12 foot usable shoulders due to lower projected truck traffic. The 12 foot inside 
paved shoulders shall be full depth. The outside shoulder will provide two feet of full depth 
pavement sloped with the travel lane and eight feet of partial depth pavement. For both sections, one 
lane ramps shall provide a minimum of 16 foot lane width with all ramps utilizing a 4 foot inside and 
outside full depth paved shoulders. One lane loops shall provide a minimum 18 foot lane width with 
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a 4 foot wide full depth paved outside shoulder and inside of loops shall be a 2’-6” curb and gutter 
edge.  
 
Construction of the Northern Wake Expressway was completed and opened to traffic in July 2007.  
This concrete roadway is a six-lane divided section with a 60 foot median.  The inside shoulders 
were constructed as a future travel lane.  The outside shoulders are 14 feet in width, of which 12 feet 
are full-depth concrete pavement.   
  
The design and construction of all local cross streets (-Y- Lines), ramps, service roads and cul-de-
sacs, providing access, widening and improvements shall be of sufficient length to tie to existing 
based upon the current guidelines and standards. The -Y- Lines shall be designed for the appropriate 
speed based upon the functional classification and a speed consistent with the currently posted speed 
limits. 
 
NCTA plans to obtain the permits required for the project. Any required coordination with the 
environmental agencies, approvals from the environmental agencies, public involvement and / or 
permit modifications resulting from a variation in the NCTA’s proposed design and / or construction 
method, or utility relocation / construction shall be the sole responsibility of the Design-build teams 
and will be coordinated with NCTA. NCTA will not allow any contract time extensions associated 
with obtaining a permit modification, public involvement or additional agency coordination / 
approvals. 

B. Pavement 
Paving limits shall satisfy the requirements of the approved project plans. Alternate pavement 
designs have been performed by NCDOT/NCTA and are presented in the pavement management 
scope of work in each roadway design-build projects Request for Proposals: Volume 2. The 
pavement design is expected to consist of the following:   

A. Western Wake Mainline: (17.75” concrete based pavement section) 

  13.00” doweled jointed concrete with 15’ uniform joint spacing; 
  3.00” B25.0B permeable asphalt base course; 
  1.25” SF 9.5A asphalt surface course for drainage membrane; 
  Subgrade stabilization; 
 
B. Western Wake inside and outside shoulders: (only single option permitted for project) 
  Option 1:  13.5” total depth asphalt based pavement section; 
  Option 2:  11” total depth concrete based pavement section; 
  Option 3:  15.25” total depth roller compacted based pavement section; 
 
C. Edge of Paved Shoulder to face of guardrail: 
 6” aggregate base course with one lift of asphalt surface course; 

D. Triangle Parkway Mainline: (asphalt only based pavement section) 

  Three Alternates with varying total depth of 14.5” to 18.5”; 
  Subgrade stabilization; 
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E. Triangle Parkway mainline shoulders: 
  Inside Shoulder: Same as mainline pavement; 
  Outside Shoulder:  
   Full depth:  same as mainline pavement; 

Partial depth:  Three asphalt based alternates with varying total depth 
of 9.5” to 18.5”; 

 
F. Edge of Paved Shoulder to face of guardrail: 

6” aggregate base course or 3” of B25.0 with one lift of asphalt surface 
course. 

G. –Y-Lines: 
All are site specific, asphalt based pavement sections with varying total depths 
of 8” minimum to 25.5” maximum. 

  
To document a critical component of the concrete pavement, the Design-build teams will be 
responsible for providing a calibrated magnetic imaging device that will record dowel bar location 
and alignment at a minimum set number of joints.  The device will be used as process control and 
allow the contractor to make the necessary adjustment to ensure the dowels are placed in the correct 
location in all future pours. 
 
The Design-build teams shall be responsible for design of continuous shoulder drains and outlets for 
the mainline.  The shoulder drain design and outlet locations are to be submitted to the NCTA for 
review and acceptance.  The shoulder drain design shall be in accordance with Standard Drawing 
816.02 of the NCDOT- Roadway Standard Drawings. 

C. Bridge and Wall Structures 
Bridge design and construction criteria will conform to the most current versions of the AASHTO 
“Load and Resistance Factor Design (LRFD) Bridge Design Specification”, NCDOT “Structure 
Design Manual” (including policy memos) and NCDOT Bridge Policy Manual. Design Live Load 
for structures and ramp structures will be HS25 loading.  Construction and materials shall be in 
accordance with NCDOT Standard Specifications for Roads and Structures (July 2006), NCDOT 
Structure Design Unit Project Special Provisions, NCDOT Structure Design Unit Standard Drawings 
and any special provisions included in the project requirements. Bridge materials will be non-
prestressed cast-in-place concrete, prestressed precast concrete, or steel, based on the design-build 
teams design and subject to NCTA approval. The design-build team shall submit structure 
recommendations and design criteria for NCTA, NCDOT and FHWA review and acceptance prior to 
submittal of the preliminary plans. 

D. Hydraulics 
All designs shall be in accordance with criteria provided in the North Carolina Division of Highways 
“Guidelines for Drainage Studies and Hydraulics Design-1999”, the addendum “Handbook of 
Design for Highway Drainage Studies-1973”, NCDOT “Best Management Practices for 
Construction and Maintenance Activities–2003” and North Carolina Division of Highways 
Hydraulics Unit web-site:  
http://www.ncdot.org/doh/preconstruct/highway/hydro/ 
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For pipes up to 48” in diameter and not located under travelways or curb and gutter, Type S or Type 
D, HDPE pipe meeting the requirements of AASHTO M294 or Aluminized Corrugated Steel Pipe, 
Type IR meeting the requirements of Article 1032-3(A)-7 of the NCDOT Standard Specifications 
may be used instead of Reinforced Concrete Pipe, Class III.  Installation of both alternate pipe 
materials shall conform to the requirements of Section 300 of the Standard Specifications for 
Method A, except that the minimum cover shall be at least 12 inches.  
 
 
NCTA will provide the following material: 

• USACE Individual Section 404 Permit and NCDENR-DWQ Section 401 Water Quality 
Certification for Western Wake Freeway and Triangle Parkway. 

 
The Design-build team shall be required to do the following: 

• Hold a pre-design meeting with the NCTA and NCDOT Hydraulic Review Engineer upon 
acceptance of the Preliminary Roadway Plans. 

 
• Design and install all storm drainage systems within the project limits. 

 
• Provide Stormwater Management Plan using Best Management Practices.  

 
• Provide Culvert or Bridge Survey Reports for structures revised in any way from the 

provided information. 
 

• Provide any necessary permit modification drawings and calculations. 
 

• Ensure all County ordinances are observed. 
 

• Analyze existing culverts and cross pipes adjacent to the project and within existing ROW.  
Replace any deficient (structurally and / or hydraulically) pipes and / or culverts.       

 
• Prepare Pre and Post Analysis for increases in discharge and take appropriate action in 

accordance with the above guidelines to make sure additional drainage is adequately handled.   
 

• Prepare CLOMR packages for all crossings that deviate in any way from those provided. No 
work shall begin in areas in FEMA floodplains until an approved CLOMR is obtained. 

 
• Prepare LOMR packages for any regulated streams impacted by the design for the NCTA’s 

submittal to FEMA after project is completed.  
 

• Use pipes with minimum 18” diameter for open-ended pipes and minimum 15” diameter for 
pipes in enclosed drainage systems throughout the project. 

E. Lighting 
Interchange and toll plaza lighting systems will be installed to promote safety at all major decision 
points along the Triangle Expressway project corridor. The design criteria for all illumination 
systems will conform to the latest edition of the AASHTO “Roadway Lighting Design Guide, 2005” 
and amended by the NCTA’s specific requirements. The design will be performed as part of the 
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design-build contract. All lighting will be reviewed by NCTA and NCDOT for conformance with 
the project requirements.  
 
Continuous roadway lighting is not required on the Triangle Expressway project and will not be 
installed.  Complete interchange lighting will be installed at the NC 55 Bypass ramps, US 1, Old US 
1, US 64, Green Level Road, NC 55, NC 540, Hopson Road/Davis Drive, and I-40 ramps. Lighting 
design will illuminate all ramps, roadway intersections, acceleration/deceleration lanes, and 
weave/merge locations, unless otherwise noted, to address safety issues. To keep traffic flowing 
smoothly, the express ORT (open-road tolling) lanes will not be lighted; this approach will de-
emphasize the tolling equipment where no driver decisions are required.   
 
Standard design documents have been developed by NCTA and will be utilized for the project. 
Lighting systems will be comprised of two main types of equipment – high mast lighting standards 
(poles of up to 100’ tall with a ring of 4 to 12 luminaries), and pole top lighting standards (poles of 
up to 45’ tall with a one or two full-cutoff luminaries without arm and at zero tilt).  Conventional 
lighting standards with a cobra head luminary and arm will not be used, as the pole top luminaries 
can be more easily maintained without lane closures. Design-build contractors will design the 
systems for economy of installation and maintenance.  High mast lighting will be used wherever 
possible. Pole top lighting standards will be used where required to keep light levels outside of 
ROW. At a minimum, pole lighting will be utilized where ROW does not allow for standard 
installation of high mast lighting, and where high mast lighting standards are not found to be the 
most economical equipment.  

F. Signing 
Distinctive and adequate signing is a necessity for major highway facilities.  Signs will provide a 
means by which the user can readily be guided throughout the Triangle Expressway corridor.  Large, 
legible, directional signage, as well as regulatory and warning signs, will be provided. Signs along 
existing intersecting highways and thoroughfares will be modified as necessary to provide clear 
directions to the Triangle Expressway.  Special signing in advance of the toll plazas will be used to 
inform drivers of the various payments options at toll lanes. 
 
The Signing Plans shall be prepared by the design-build teams in accordance with the latest edition 
of the 2003 Manual on Uniform Traffic Control Devices (MUTCD), the 2004 “NC Supplement to 
the MUTCD”, NCDOT Standard Specifications for Roads and Structures (July 2006), the NCDOT 
Roadway Standard Drawings (July 2006) for the design and development of signing plans, the latest 
Standard Specifications for Structural Supports for Highway Signs, Luminaries, and Traffic Signals 
published by AASHTO, “Guidelines for Preparation of Signing Plans for Design-Build Projects”, 
and the “Design-Build Submittal Guidelines”.  NCTA toll collection signing standards have been 
developed and will be utilized by the design-build teams for these specific signs. All electrical 
installations and coordination are the responsibility of the design-build teams and must meet NEC, 
State, and local codes.  All electrical / electronics equipment and devices must be UL approved and 
listed. NCTA will provide the design-build team with a Signing Conceptual Map of the toll road 
corridor for the design-build team's use in developing its signing plan.   
 
In addition to the required signage, NCTA will provide mile markers every 2/10 of mile on the 
Triangle Expressway.  Each mile marker location shall have two mile markers mounted back to back 
on one u-post to permit easy visual identification and promote safety. As part of the environmental 
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commitments, a minimum of four historical markers for the Green Level Historic District will also 
be provided.  
 
All overhead sign assemblies shall be designed, fabricated, and installed by the design-build teams 
and shall meet all NCDOT and NCTA requirements.  The wind speed for the overhead sign 
assembly designs is 90 miles per hour.   
 
The design-build team shall use Type IX reflective sheeting for the legends (text) and background on 
all overhead signs. No overhead sign lighting is required for advance guide, toll related signing or 
exit directional overhead signs. 
 
NCTA has structured the construction of the facility to reduce the possibility of rework from 
multiple contractors while permitting heavy construction to be performed by the main roadway 
design-build teams. Intelligent transportation system supports will be provided by the highway 
design-builders while the digital message signs will be provided by the ITS design-build team. 
 

G. Signals 
The design-build teams shall design and prepare plans for the traffic signal installations.  This work 
shall include, but not be limited to, the preparation of Traffic Signal Plans, Electrical and 
Programming Details, Utility Make-Ready Plans, Communications Cable & Conduit Routing Plans 
and Project Special Provisions.  These plans shall be prepared in accordance with the “Design-Build 
Submittal Guidelines” and the “Guidelines for Preparation of Traffic Signal & Intelligent 
Transportation System Plans on Design-Build Projects” available on the NCDOT Design-Build 
website. 
 
The Design-build team shall be responsible for providing the safest and most economical design for 
the public.  The Design-build team shall be responsible for ensuring that all plans and designs 
conform to the current design standards of the NCDOT Intelligent Transportation Systems & Signals 
Unit and NCTA.  All plans and associated design material and specifications must be reviewed and 
approved by NCTA before installation.  
 
This work consists of installing ten new traffic signals: one new signal at NC 55 Bypass and 
eastbound ramps of Triangle Expressway, one new signal at Kelly Road and US 64 eastbound ramp, 
two signals at Green Level Road at Triangle Expressway Ramps (Northbound and Southbound), two 
new signals at Old US 1 at Triangle Expressway Ramps (Northbound and Southbound), two new 
signal at Davis Drive and Triangle Parkway (Northbound and Southbound Ramps), and two new 
signals at Hopson Road and Triangle Parkway (Northbound and Southbound Ramps).  Seven 
existing traffic signals will be revised: two signals at NC 55 and Triangle Expressway Ramps 
(Northbound and Southbound), NC 55 Bypass at Technology Drive, Davis Drive at Kit Creek Road, 
Davis Drive at Hopson Road, NC 54 at T.W. Alexander Drive, and NC 55 Bypass and Old 
Smithfield Road. Fiber Optic Communications Cable (24-fiber) will be utilized to interconnect the 
traffic signals. The project will cross a railroad facility and the Design-build team will be responsible 
for pursuing any necessary agreements with any railroad facility that the communications cable 
would traverse. 
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H. Landscape and Aesthetics 
Pursuant to NCTA desires and commitments, landscaping and special aesthetics treatments will be 
provided along the Triangle Expressway corridor and shall account for a combined total of 
approximately 3% of the total construction cost. The design theme for the corridor has been provided 
via aesthetic guidelines to the design-build teams. The historical and natural features of the area 
(including building patterns, style, colors, native stone, and native plants) are being selected to 
support a design image that should reflect the surrounding natural environment.  
 
The Triangle Expressway will have a distinctive aesthetic character, making it a distinguishable road 
within North Carolina. The NCTA’s purposes in setting a high aesthetic standard for the facility are 
to: 
• Encourage the attraction of initial users, by giving the road a distinguishable “brand”; 
• Provide an enhanced travel experience to users who will be paying to use the road; and 
• Create a community amenity with the potential to attract public support and possibly some 

financial contribution for landscape, amenities, maintenance and public art. 
 
The Aesthetic Design Guidelines, including architectural guidelines for the toll plazas, were 
developed by the GEC, working with NCTA staff and Board members. An architectural review 
committee of community representatives was consulted to assure that the design is appropriate for 
the context in which the Triangle Expressway will be located. The style and detailing of the aesthetic 
themes was inspired by historic North Carolina civic buildings, particularly the State Capitol 
Building in Raleigh and Tryon Palace, the seventeenth-century North Carolina Colonial Governor’s 
mansion located in New Bern. Details and materials from these buildings was adapted in a style that 
is compatible with the contemporary Research Triangle Park and rapidly growing communities of 
Cary, Apex, Holly Springs and Wake County. 
 
The upgraded design is concentrated around the major interchanges and cross street bridges. Sign 
structures may also receive special treatment. Public art opportunities, if they are included, are 
anticipated to be paid for by municipalities or other organizations, and are not part of the design-
build contracts.  
 
Consistency of the design motif throughout all of the toll plaza, bridge, abutment, bent, sign 
structure and other roadway elements is essential to the success of the design. Materials and 
techniques are simple, and are in common use on freeway projects throughout the U.S. The 
architectural style is achieved with cast-in-place concrete textured with form liners, and with pre-cast 
concrete panels either with texture matching the cast-in-place elements or with embedded thin face 
brick. Mechanically-stabilized earth (MSE) walls with texture matching the cast-in-place elements 
are used for retaining walls.  
 
Landscape is included in the Aesthetic Guidelines to demonstrate the anticipated landscape approach 
to the design-build team. The NCTA intends to award a separate landscape contract. The design-
build team will need to protect existing vegetation as shown in the prototypical locations, and to 
allow for the types of planting schemes shown in the guideline examples. 
 
The result of a conscientious application of these aesthetic design guidelines will be a road that is 
distinctive as a NCTA facility, will provide an enhanced driving experience for its users, and will be 
an amenity for its surrounding communities. The design approach will develop facilities and features 
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that fit into the physical setting and preserve the aesthetic, historic, and environmental resources of 
the community, while maintaining safety and mobility.   

I. Right of Way 
Right of way (ROW) limits have been established based on construction limits from preliminary 
plans for bridges, roadways, drainage, and interchanges, to accommodate the Triangle Expressway 
project. These limits will also permit proper maintenance and operation.  
 
NCDOT has already acquired 23 parcels in advance acquisitions. The remainder of the ROW will be 
acquired prior to or during the design-build phase. The NCTA has been granted the statutory 
authority to acquire land, real estate easements, and other interests in real estate by negotiated 
purchase and by eminent domain for construction, operation, and maintenance of the facility. Once 
purchased, the ROW will be owned by NCDOT and leased back to NCTA via long term lease (See 
Project Specific Agreement for Triangle Expressway – Appendix D). 
 
If the design-build teams require additional ROW, all environmental clearances, and the costs and 
time related to acquiring the additional ROW will be entirely the responsibility of the design-build 
team. 

J. Utility Adjustments 
To facilitate utility coordination for the project, NCTA has employed TBE Group (TBE) and 
Mulkey Engineers and Consultants (Mulkey). TBE is responsible for the coordination of the 
relocation of all utilities and will draft all utility agreements for the Western Wake Freeway. Mulkey 
is performing the same tasks for the Triangle Parkway section. The design-build team will not 
commence work until the utility coordinator has made arrangements with the utility company to 
protect against damage to the public or utility owner. Any damage by the design-build team will be 
the responsibility of the design-build team. The design-build team shall confirm all utility locations 
prior to construction.  If the construction of the project does impact any utilities, then the Design-
build team is fully responsible for managing these utilities in accordance with this scope of work.  
 
In the event that the design-build team is responsible for the preparation and coordination of the 
utility impacts as a result of their final design, then the following guidelines shall be followed as 
listed below: 
 

(A) NCDOT Utility Manual - Policies & Procedures for Accommodating Utilities on  
Highway Rights of Way 

 
(B) Federal  Aid Policy Guide- Subchapter G, Part 645, Subparts A & B 

 
(C)  Federal Highway Administration’s Program Guide, Utility Adjustments & 

Accommodations on Federal Aid Highway Projects 
 

(D) NCDOT Construction Manual Section 105-8 
 

(E) NCDOT Right of Way Manual - Chapter 16 Utility Relocations 
 

(F) NCDENR Public Water Supply - Rules governing public water supply 
 

(G) NCDENR Division of Water Quality - Title 15A - Environment and Natural 
Resources 
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Any cost for utility relocations shall be the responsibility of the design-build team if the utility 
demonstrates compensable interest. 
 

K. Intelligent Transportation Systems 
The Triangle Expressway project will include Intelligent Transportation Systems (ITS) infrastructure 
and operational systems to support overall management and operations of traffic flow along with 
timely response to incidents.  The ITS deployment will complement similar NCDOT activities on 
Interstate highways in the region, and will meet or exceed the State’s ITS performance requirements. 
These items will be included under a separate contract, with the exception of the following elements, 
which shall be installed within the primary roadway design-build contracts: 
 

• Conduit duct bank system with manhole vaults located at the appropriate spacing along the 
roadway, supporting the preliminary communications scheme as identified in the preliminary 
plans.   

 
The above construction will support the fiber communication network design as discussed below. 
 
The future ITS installations are to be included in a separate specialized design-build contract and are 
anticipated to include the following elements: 
 

• Approximately 64 Microwave Vehicle Detector (MVD) locations including approximately 1-
mile intervals in each direction on the mainline and one on each ramp.  

 
• Approximately 14 CCTV camera locations at approximately 1 mile spacing sufficient to 

provide full viewing of the Expressway and of the interchanging cross roads. Several 
interchanges are large enough that at least two cameras may be required to cover the area, 
depending on final mounting height.   

 
• 11 Dynamic Message Sign (DMS) locations in advance of key decision points relative to 

major cross routes or alternative routes.  Three signs are to be installed by NCDOT under 
separate projects, 2 of which may be appropriate for “takeover” by NCTA based on the 
nature of information which may be provided. 

 
• One Environmental Sensing Stations (ESS) are to be provided for pavement monitoring 

(moisture and temperature) along the corridor. 
 
The communications network will support an overall ITS and toll system deployment framework. 

L. Fiber Communication Network 
The Triangle Expressway project will include two parallel fiber optic backbone communication 
network (FON) to provide separate dedicated communications for the toll systems, and the 
intelligent transportation system (ITS) to be deployed.  The FON will be configured to connect toll 
plazas, ITS devices and NCTA and NCDOT traffic management centers.  The outside plant system 
will include a conduit duct bank system with manhole vaults located at the appropriate spacing along 
the roadway. Electronics and computer equipment will be provided at the NCTA control center and 
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at the mainline and ramp toll plazas for connections to the communications and toll collections 
systems networks. 
 

VII. TOLL COLLECTION OPERATIONS 

A. Operations Plan 
Toll collection operations consist of the collection of the correct toll amounts from patrons in 
accordance with the established toll rate schedule, accounting of the toll revenue, transfer of the 
funds into banks, and documentation of the toll collection activities.  The Triangle Expressway 
project will be exclusively operated as a cashless system. Toll collection methods will include 
payment via toll transponder or video toll. Video tolling options will include either prepaid 
registration of license plate information or post payment of tolls by those utilizing the facility with 
unregistered vehicles. Initial studies included the use of automated cash machine (ACM) lanes 
located in widened areas to the outside of the mainline, whereas dedicated electronic toll collection 
(ETC) lanes would have been provided on the through lanes. However, the initial cost of providing 
on-site payment combined with safety concerns, and the limited patronage of the ACM’s resulted in 
the decision to utilize only ETC and video and therefore no on-road cash collection.  
 
Video capture equipment will be installed in all lanes and those customers who do not choose to pay 
via a transponder or as part of the registered vehicle video toll process will be pursued for payment 
in accordance with established NCTA policies, as well as North Carolina law for use of the turnpike. 
Senate Bill 1697 was ratified by the North Carolina General Assembly on July 18, 2006 that will 
require payment of outstanding turnpike tolls and applicable fees or fines prior to vehicle registration 
renewal. (Senate Bill 1697 is included in Appendix E)However, it should be noted, Article IX, 
Section 7 of the State Constitution mandates that the clear proceeds from fines issued for any breach 
of the state penal laws shall be appropriated for the free county public schools. Recently, a ruling 
established a maximum of 10% of the fine may (General Statutes 115C-437) be kept for 
administrative costs. This would permit recovery of the toll from violators but only a small portion 
of the fine could be used to offset the collection process. This argument was based upon the opinion 
that the majority of the cost involved was for enforcement and not collection. NCTA plans to set toll 
rates appropriately to recover the cost of collection under the different payment methods. 
 
The basic components for any toll collection system are the toll collection systems, the customer 
service center / violation processing center, and overall operations and asset maintenance.  
Implementation of the toll collection system for the Triangle Expressway is being developed 
considering the requirements of the NCTA, and the necessary and practical relationship and interface 
with other toll projects being developed.  

B. Toll Collection Systems 
The Triangle Expressway project will use a computerized prepaid toll collection system, including 
ETC that utilizes automatic vehicle identification (AVI) and video toll collection utilizing cameras 
with optical character recognition (OCR) capability. It is intended that the system will ultimately be 
fully interoperable with all North Carolina toll roads and potentially beyond so that customers from 
other locales can use the NCTA’s system and vice versa, without having to have multiple 
transponders on their vehicles or multiple accounts.  NCTA has initiated a process for the selection 
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of a toll collection system integrator for the design of the complete toll collection system for 
NCTA’s complete system. 
 
As described, the Triangle Expressway project will exclusively utilize:  

 
Electronic and Video Toll Collection System:  ETC includes a system that automatically 
recognizes a vehicle, using a valid encoded transponder, and records the vehicle passage through 
the toll system, thereby collecting the toll from a previously established account. Alternatively, 
the system will also support video toll collection of registered or unregistered users. Registered 
video toll collection is primarily priced for the occasional user who would not benefit 
significantly from the transponder option. The patron establishes a pre-paid account and provides 
license plate information for users authorized to have toll transactions deducted from the 
account. This system function will capture and image of the license plate of every vehicle that 
does not travel with a valid transponder. Processing of the images that are not registered account 
holders will be handled via post-transaction by a video toll and violations processing center. 
Images not registered to a valid account or post-paid within a configured period after the 
transaction will be handled via a violations enforcement process.  

 
There will be four main mainline toll collection areas on the Triangle Expressway project. These 
areas will include the ETC and video system which will consist of overhead equipment gantries over 
the mainline.   
 
Additional ramp toll plazas will be located at Hopson Road/ Davis Drive interchange, Northern 
Wake Expressway entrance/exits from Triangle Parkway entrance/exits, US 64 northbound 
entrances/exits, and Old US 1 southbound entrances/exits (see Figure 2).  The ramp toll plazas will 
utilize similar overhead structures for ETC and video capture. 

C. Customer Service Center / Violation Processing Center 
The Customer Service Center (CSC) and the Violation Processing Center (VPC) will be co-located 
in a facility offsite. NCTA will procure a private sector firm, through an independent procurement 
process, to provide a statewide CSC and VPC for ETC toll transponder sales / account 
administration and for violation enforcement. NCTA personnel will oversee the contract and provide 
audit and accounting for these operations. NCTA will set tolls based on the rate structure 
requirements for ETC and video (registered and unregistered) tolls to cover the costs of toll 
collection administration as well as costs for administering the Violation Enforcement System.  

 
NCTA anticipates that toll collection enforcement services will be performed by the VPC as part of 
the contracted services. Initially, on-site toll collection enforcement will be maximized to minimize 
toll violations for the new facility; however, enforcement is expected to be reduced with continued 
operation. Actual violation rates experienced during operations will dictate level of effort for 
necessary enforcement. 
 

D. Toll Collection System Operations and Maintenance 
The NCTA currently anticipates that operations and maintenance will be accomplished using a 
combination of private sector and NCTA services. NCTA will procure a private sector firm, through 
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an independent procurement process, to provide the toll collection system operations and 
maintenance, with NCTA personnel providing oversight of the contract and audit and accounting for 
traffic and revenue. 

Operation of the toll collection system equipment will be contracted out to the toll collection system 
operator, a contract toll collections service provider, on an annual or other time-frame basis.  All 
preventive, predictive and corrective maintenance for the toll collection system will be performed 
under a separate contract with the NCTA’s toll systems integrator selected for the design and 
installation of the toll collection system. 
 
These contracts will be administered by the NCTA staff.  The maintenance requirements include 24-
hour, seven days a week on-call maintenance services. Minimum response times, depending on time 
of day and on priority of the malfunction, will be specified.  The toll collection system will be 
required to generate its own system malfunction and maintenance messages, which will be used in 
conjunction with toll collection staff reports, to alert maintenance staff of problems.  The mandate of 
this program is to maintain the capability of the system to collect tolls 24 hours per day, 365 days per 
year. 
 
The toll systems integrator also will be required to utilize a Maintenance On-Line Management 
System (MOMS) to ensure that toll collection equipment is reliably maintained.  The purpose of the 
MOMS subsystem is to manage and report all maintenance and maintenance support activities 
within the toll collection system.  All toll collection equipment will be monitored for failure and all 
alarms reported via the MOMS. Predictive and preventive maintenance activities will be scheduled 
via the MOMS and these activities must be performed on a timely basis.   
 

VIII. ROUTINE MAINTENANCE 

The NCTA is mandated by State law and the terms of the Trust Agreement to maintain a safe highway 
facility in sound condition.  An effective maintenance policy will contribute significantly to ensuring a 
safe highway for system users, as well as preserving the investment.  Routine maintenance for the new 
facilities is anticipated to include, but not be limited to, maintenance of the following items: 

• Concrete and asphalt pavement surfaces 
• Bridge deck, superstructure, substructure 
• Pavement markings and signage 
• Mowing and landscaping 
• Snow and ice removal 
• Drainage, stormwater systems and slopes 
• Roadside protection (guardrail, barrier, attenuation) 
• Lighting appurtenances 
• Tolling and ITS equipment 
• Litter and obstruction removal 
• Building infrastructure 
• Traffic control 
• Emergency maintenance services 
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The maintenance contractor will be responsible for preparing an annual operations and maintenance 
plan and budget to be reviewed and approved by the NCTA. The contractor will be required to 
perform maintenance activities in a safe and efficient manner with a minimum effect on traffic 
operations. 
 
During the initial years of operation, the new facility should require relatively minor upkeep.  However, 
as the many elements of the facility are subjected to aging and wear increasing amounts of maintenance 
and rehabilitation will be required. 
 

IX. PROJECTED OPERATIONS AND MAINTENANCE COSTS 

The estimate of overall operations costs includes administration, customer service, violation 
processing, utilities, insurance, professional services, and other costs associated with the operation of 
Triangle Expressway. Maintenance costs include routine maintenance activities and the repair and 
rehabilitation program.  

Baseline costs have been developed for the initial full year of operation using available cost data for 
certain administrative costs, as well as data available to NCTA for contracted maintenance services 
on similar roadway facilities.  In addition, the cost projections were adjusted to reflect anticipated 
organizational changes and changes to the methods of operation to the extent possible.  These 
baseline costs have been projected over a 40 year period and are presented in Table 1.  

The rate of increase in operation and maintenance expenses assumes a rate within the range typical 
to the toll road industry. It is what can reasonably be anticipated in view of the natural aging and 
wear of the Triangle Expressway subject to the traffic and climatic conditions of the region.  It is our 
opinion that the costs projected for the operation and maintenance of the Triangle Expressway are 
reasonable estimations of future costs assuming that the Triangle Expressway is operated and 
maintained under procedures and practices typical for the toll road industry.  Sound management 
practices and an effective program of inspection and maintenance will be essential in maintaining the 
facilities in good repair and working condition. 
 
In addition to the costs projected within, the NCTA will also have an arrangement with the NCDOT 
for reimbursement of certain administrative costs. This funding source is anticipated in addition to 
revenue sources and provides the majority of the cost coverage for the NCTA’s administrative staff, 
overhead and direct expenses. If at any point in the life of the NCTA should this funding source be 
altered, the overall operations and maintenance costs projections may require re-evaluation to insure 
sufficient coverage to maintain the overall operations and financial responsibilities.  
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Table 1 - Projected Operations and Maintenance Expense* 
 

Year 
Administration

/ Operations 
CSC/VPC 
Operations 

Infrastructure 
Utilities and 

Insurance 
Professional 

Services 

Routine 
Maintenance 

Program 

Repair & 
Rehabilitation 

Program Total 
1 694  1,807  696  125  733  492  4,547  
2 1,444  2,775  713  2,350  1,719  507  9,508  
3 1,100  4,377  731  1,361  2,846  522  10,938  
4 979  5,040  749  871  3,063  538  11,241  
5 947  5,704  768  893  3,281  554  12,147  
6 985  6,118  787  915  3,379  1,009  13,194  
7 1,024  6,538  807  938  3,481  588  13,376  
8 1,065  7,000  827  962  3,585  605  14,045  
9 1,108  7,511  848  986  3,693  623  14,768  

10 1,152  7,455  869  1,010  3,803  642  14,932  
11 1,198  7,958  891  1,036  3,918  23,123  38,124  
12 1,246  8,512  913  1,062  4,035  681  16,450  
13 1,296  9,125  936  1,088  4,156  702  17,303  
14 1,348  9,801  959  1,115  4,281  723  18,227  
15 1,402  10,360  983  1,143  4,409  744  19,042  
16 1,458  10,779  1,008  1,172  4,541  767  19,726  
17 1,516  11,223  1,033  1,201  4,678  790  20,441  
18 1,577  11,693  1,059  1,231  4,818  813  21,192  
19 1,640  12,192  1,085  1,262  4,963  838  21,980  
20 1,706  12,201  1,112  1,293  5,111  863  22,287  
21 1,774  12,643  1,140  1,326  5,265  42,768  64,916  
22 1,845  13,112  1,169  1,359  5,423  915  23,823  
23 1,919  13,594  1,198  1,393  5,585  943  24,633  
24 1,995  14,095  1,228  1,428  5,753  971  25,471  
25 2,075  14,609  1,258  1,463  5,926  1,000  26,332  
26 2,158  15,141  1,290  1,500  6,103  1,030  27,223  
27 2,245  15,693  1,322  1,538  6,286  1,061  28,145  
28 2,334  16,266  1,355  1,576  6,475  1,093  29,101  
29 2,428  16,862  1,389  1,615  6,669  1,125  30,089  
30 2,525  17,449  1,424  1,656  6,869  1,159  31,082  
31 2,626  18,028  1,459  1,697  7,075  48,738  79,624  
32 2,731  18,628  1,496  1,740  7,288  1,230  33,112  
33 2,840  19,247  1,533  1,783  7,506  1,267  34,177  
34 2,954  19,887  1,572  1,828  7,732  1,305  35,277  
35 3,072  20,548  1,611  1,873  7,964  1,344  36,412  
36 3,195  21,233  1,651  1,920  8,202  1,384  37,586  
37 3,323  21,940  1,692  1,968  8,449  1,426  38,798  
38 3,455  22,671  1,735  2,017  8,702  1,468  40,049  
39 3,594  23,427  1,778  2,068  8,963  1,512  41,341  
40 3,737  24,208  1,823  2,120  9,232  1,558  42,677  

* All costs in $1000’s future year dollars and estimate does not include administrative costs funded by NCDOT.  
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X. REPAIR AND REHABILITATION PROGRAM 

In addition to being responsible for building the Triangle Expressway, operating and maintaining the 
facility, paying off its bond indebtedness, and operating with a positive cash flow, the NCTA is also 
required to protect, preserve and maintain the properties it will construct.  In order to protect the 
investments in its properties, amounts of money are to be allocated annually to a Repair and 
Rehabilitation Account established in connection with the issuance of bonds to finance the Triangle 
Expressway project.  Amounts in the Repair and Rehabilitation Account can be disbursed only for 
the purpose of paying for the cost of: 
 

1. Unusual or extraordinary maintenance or repairs, maintenance or repairs not recurring 
annually, and renewals and replacements, including major items of equipment, 

2. Repairs or replacements resulting from an emergency caused by some extraordinary 
occurrence, so characterized by a certificate signed by an Authorized Representative of the 
NCTA and filed with the Trustee stating that the moneys in the Revenue Fund and insurance 
proceeds, if any, available therefore are insufficient to meet such emergency, and 

3. Paying all or any part of the cost of any capital improvement to the facility. 

In light of the fact that the Triangle Expressway project will be an entirely new facility, covered in 
part by warrantees for the initial operations under terms of the design-build contracts, deposit 
amounts shall be appropriate to meet the projected needs listed in Table 1.  The projected amounts 
shall be reviewed on an annual basis by the NCTA in conjunction with the annual inspections and 
updated as appropriate to meet the needs of the preservation of the facility.  
 

XI. ENVIRONMENTAL CONSIDERATIONS  

The preliminary planning and development of the corridor, including the required environmental 
reviews, have been undertaken in accordance with the National Environmental Policy Act of 1969 
(NEPA), Federal Highway Administration regulations, and the NCDOT rules and other applicable 
federal, state and local laws.  Issues considered during the NEPA process include socioeconomic 
conditions in surrounding communities and environmental impacts such as water resources (wetland, 
streams, and ponds), air quality, traffic noise, traffic, cultural resources, federally protected species, 
community impacts and hazardous material sites.   

The status of the various approvals and permits required for the corridor are outlined in the following 
status list. 

 

Notes: 
o All of the permits and approvals will be complete prior to awarding either of the two 

roadway design-build contracts or the three specialized construction contracts. 
 
 
 
 
 



 

North Carolina Turnpike Authority  31 
Triangle Expressway Project - CER – 3-20-09 

Permits and/or Approvals             Status  
 

FEIS Re-evaluation of Western Wake Freeway   Complete - September 7, 2007 

EA/FONSI on Triangle Parkway     Complete –July 29, 2008 
 
Categorical Exclusion for Northern Wake Expressway    
Toll Plaza        Complete – August 26, 2008 
 

U. S. Army Corps of Engineers 404 Permits  
  Western Wake Freeway    Complete – April 22, 2008 
  Triangle Parkway     Complete – February 5, 2009 
 

NC Department of Environment and Natural Resources 
 401 Water Quality Certification  
  Western Wake Freeway    Complete - March 17, 2008 
  Triangle Parkway     Complete – November 25, 2008 
 

Conditional Letter of Map Revisions (CLOMRs – FEMA)  
  Western Wake Freeway (Section C only)  Complete - March 18, 2007 
  Triangle Parkway     Complete – August 20, 2008 
 

NC Ecosystem Enhancement Program (Acceptance Of  
 Wetland and Stream Mitigation Requirements)      
  Western Wake Freeway    Complete - August 1, 2008 
          
  Triangle Parkway     Complete – February 24, 2009 
 

Transportation Conformity Determination    Complete - June 29, 2007 
         Update expected June 15, 2009 
  
CSX RR agreement on Western Wake Freeway Anticipated one year from 

contract execution 
 

NPDES Stormwater Permits     Complete – December 27, 2007 

 

The project will provide a number of benefits to the Triangle region.  While a project of this 
magnitude cannot be developed without some impacts to the environment, steps are being taken 
to avoid, minimize and mitigate those impacts to the greatest extent possible.  Some of the steps 
being studied to protect the environment are listed below. 

Stormwater:  Stormwater drainage systems for the project will be designed in accordance with 
the requirements of the National Pollutant Discharge Elimination System (NPDES) program.  
The project will also utilize NCDOT’s Best Management Practices for the protection of surface 
waters during construction.  Other design features such as vegetated berms and swales will be 
considered and incorporated into the roadway design where appropriate to mitigate any potential 
transfer of toxins or other nutrients into surface waters.  In lieu of concrete pipes, grass-lined 
ditches will be used, where possible, to maximize nutrient and particulate removal.  Detention 
and retention facilities will be utilized, as required, to maintain appropriate water discharge rates 
into existing tributaries.  These measures will assist in the preservation of the existing ecosystem. 
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Wetlands and Streams: A rigorous evaluation was undertaken to avoid, minimize and mitigate 
the project’s impacts on wetlands and streams.  Mitigation will be required for all unavoidable 
impacts to jurisdictional wetlands and streams.  Mitigation needs for the project will be provided 
through the North Carolina Ecosystem Enhancement Program’s In-Lieu Fee Program.  Bridges 
will be utilized where practical and feasible to span wetlands and streams.  

Protected Species: The project will not result in the taking of any federally endangered or 
threatened species or jeopardize their continued survival.  The project will comply with the 
Endangered Species Act of 1973 and other pertinent federal and state laws. 

Air: The Triangle Area is in attainment status with a maintenance plan for ozone and carbon 
monoxide.  The Durham-Chapel Hill-Carrboro and Capital Area MPOs have completed updating 
their 2030 Long Range Transportation Plans, Fiscal Years 2007-2013 Metropolitan 
Transportation Improvement Programs and the corresponding air quality transportation 
conformity determination to implement tolling considerations associated with the project. It is 
expected that the decrease in congestion of the surrounding roadway network (especially NC 55 
and NC 54) due to the project will result in improved fuel efficiencies and reduced delay during 
peak hour travel times.  Project level air quality analyses were completed for the project, 
including a Mobile Air Source Toxic (MSAT) analysis and carbon monoxide “hot spot” analysis. 
The project will comply with the State Implementation Plan (SIP) and will not violate EPA’s 
National Ambient Air Quality Standards.   

Noise: Traffic noise studies have been conducted as part of the environmental study process to 
identify impacted receptors and how best to mitigate potential traffic noise from the project.  
Noise walls will be constructed where feasible and reasonable. Five locations have been 
identified for noise wall construction, including one daycare facility, one elementary school and 
three residential neighborhoods. It is possible that additional locations may qualify for noise 
abatement. The final decision on noise abatement placement will be determined following 
completion of the Triangle Parkway Finding of No Significant Impact (FONSI) document. 
NCTA may also incorporate aesthetic treatment into the noise walls.  

Hazardous Materials: The NCTA is ensuring that all state and federal laws will be strictly 
adhered to in the abatement of hazardous materials located on the project ROW, if encountered.  
The identification and remediation of these sites that would otherwise remain unidentified is of 
incalculable benefit to the environment. 

Hazardous Spills:  In areas with sensitive environmental concerns, the installation of hazardous 
spill basins will be considered.  These facilities would be designed to help capture the spill of a 
tanker truck to prevent contamination from entering the stream, river or aquifer recharge system. 

Human Environment:  The NCTA will evaluate ways to integrate landscaping into the project 
design to promote visual continuity and to blend it into the natural landscape where feasible and 
reasonable.  The design and construction of the project will also accommodate existing and 
planned bicycle and pedestrian facilities on secondary roads crossing the project where 
appropriate.  NCTA is also working with the appropriate entities to mitigate impacts to the Green 
Level Historic District and the Feltonsville Park.   

Extensive coordination was conducted between FHWA, NCTA, NCDOT, and other governmental 
entities to develop environmental documents for the component projects of the Triangle Expressway. 
The formal approvals of the required documents are based on the planned construction limits 
associated with the Preferred Alternatives as presented in the documents.  Additional environmental 
documents have been prepared by NCTA, or its representatives, during the planning phase of the 
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Triangle Expressway project to identify human and natural environmental impacts and to obtain 
environmental approvals, which specify mitigation requirements and recommendations. 
 
The design-build team, with the support and oversight of the NCTA, shall be responsible for all 
coordination with governmental entities during the project. It shall be the design-build team’s 
responsibility to obtain all amendments to NCTA provided environmental approvals – including 
permit modifications - for any design revisions. The design-build teams shall ensure compliance 
with the conditions and schedules set forth in approved environmental documents and permits. 

XII. PUBLIC INVOLVEMENT  

The NCTA has been involved in an extensive public information and outreach program since the 
early stages of the Triangle Expressway project.  This effort has included attendance and 
presentations at numerous public meetings and with local governments and civic groups, along with 
preparation and distribution of brochures and information packets to provide information about the 
Triangle Expressway project.  In addition, the NCTA will retain the services of a professional firm to 
provide the NCTA with marketing, advertising and public information services and advice regarding 
a public information campaign for marketing of toll roads.  The focus of this public information and 
education campaign will be the development and implementation of a marketing plan for the sale 
and distribution of electronic toll tags to be used in conjunction with NCTA toll roads.  The efforts 
will include research and market surveys to provide the NCTA advice and alternatives for its public 
information and education campaign; creation and implementation of a comprehensive public 
education and outreach campaign to increase knowledge, perception and understanding of the need 
for and benefits of the NCTA toll roads, including developing a strategy and content for print, 
television, radio and direct mail components of a public outreach campaign. 
 
During the design and construction phases of the Triangle Expressway project, the public 
information and involvement program will maintain a high level of communication by informing 
and educating local government agencies, special interest groups, businesses, and the general public 
about the Triangle Expressway project status throughout the design and construction period.  The 
design-build team will develop a Public Information Plan for the Triangle Expressway project that 
will provide the public with an opportunity for input, notify the public in advance of construction 
and potential impacts and demonstrate to the public that the Triangle Expressway project will be 
developed pursuant to a well-executed Public Information Plan. 
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XIII. TRIANGLE EXPRESSWAY PROJECT COSTS 

The construction of Triangle Expressway, as discussed under the implementation section of this 
document, is to be completed using the design-build method of contracting. Based upon the segment 
characteristics, toll phasing and various other considerations, roadway construction is expected to be 
let in two contracts: 1) Triangle Parkway and Northern Wake Expressway; 2) Western Wake 
Freeway. In addition, three specialized contracts will go through a similar design-build process for: 
1) landscaping; 2) intelligent transportation system integration; and 3) toll system integration.  
 
A breakdown of the preliminary cost estimate for implementation of the Triangle Expressway 
project is presented in Table 2. The construction cost has been summarized for the five design-build 
projects.  The two roadway construction contracts have been further described by listing primary 
item summaries. The three specialized contract costs are all inclusive – mobilization, construction, 
design, construction engineering and inspection, and contingencies are included in the one listed 
cost. 
 
NCTA has reduced contractor project cost risk by performing a number of tasks associated with 
higher risks prior to the design-build process.  Prior to advertisement, it is anticipated that the 
required environmental permits will be obtained and environmental mitigation costs in place. 
Furthermore, NCTA is expected to provide a fuel price adjustment for several major items provided 
in a fuel usage chart and price adjustments for asphalt binder to reduce contractor risk for these 
items. The design-build contracts will include incentives and liquidated damages for schedule 
variations from the expected substantial completion dates. Contingencies have been incorporated in 
the program budget which should be adequate to cover these uncertainties.  
 
(Note: Prior to the completion of this report, the sealed construction price proposals were opened.  
The bid results and an updated project cost summary are presented in Appendix F). 
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Table 2 - Cost Estimate Summary 
 

Item Cost 
Design-Build Construction     

Segment Triangle Parkway & 
Northern Wake 

Expressway 

Western Wake Freeway Total 

Roadway $77,850,000 $286,000,000 $363,850,000
Structures $32,150,000 $158,950,000 $191,100,000
Drainage $5,440,000 $15,980,000 $21,420,000
Miscellaneous $12,980,000 $38,330,000 $51,310,000
Toll Structures & ITS Rough-In $7,400,000 $10,110,000 $17,510,000

Highway Contract Total $135,820,000 $509,370,000 $645,190,000
       

Landscaping D-B  - all incl. $1,270,000 $4,610,000 $5,880,000
ITS D-B - all incl. $2,280,000 $5,800,000 $8,080,000
Toll Integration D-B - all incl. $5,900,000 $7,700,000 $13,600,000

Specialized Contract Total $9,450,000 $18,110,000 $27,560,000
       

Design-Build Contract Total $145,270,000 $527,480,000 $672,750,000
      

NCTA Costs     
Right of Way  $24,950,000 $202,750,000 $227,700,000 
Right-of-Way Negotiation $570,000 $2,230,000 $2,800,000 

Subtotal $25,520,000 $204,980,000 $230,500,000
Utility Relocation $4,140,000 $14,600,000 $18,740,000
NCTA Construction Oversight $1,830,000 $7,260,000 $9,090,000
NCTA Administrative $1,320,000 $3,580,000 $4,900,000 
Environmental Mitigation $2,410,000 $8,380,000 $10,790,000 
D-B Stipends/Incentives/Fuel $2,640,000 $4,780,000 $7,420,000 
Agency Planning $70,000 $870,000 $940,000 

Subtotal $6,440,000 $17,610,000 $24,050,000
      

NCTA Total Costs $37,930,000 $244,450,000 $282,380,000
      

Project Segment Total Costs $183,200,000 $771,930,000 $955,130,000
      

Total Project Cost $955,130,000
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XIV. CASH FLOW PROJECTIONS 

Quarterly projections of cash flow required to construct the Triangle Expressway project are shown 
below in Table 3.  Quarterly cash flows are based upon an NCTA expected construction sequence of 
the five design-build contracts to be utilized.  The contracts will utilize a monthly payment based 
upon verified progress of work. Each design-builder team will submit a construction schedule and 
cash flow projection prior to start of work.  If construction progress is slower than scheduled, 
payment will be made only for the amount of work actually accomplished in a given month.  
 
Tolling is expected to be initiated with the completion of Triangle Parkway and Northern Wake 
Expressway 30 months following the financial closing date. Based upon the preliminary construction 
schedule, the system wide opening will follow approximately 12 months later, or 42 months 
following the availability of project funds. This will permit an interim phased toll operation of less 
than 12 months. 

Table 3 - Cash Flow Summary 
 
 

Quarter 
Following 
Financial 

Close 

Estimated  
D-B 

Construction 
Draw 

NCTA 
Construction 

Oversight 

Right of way 
Purchase/ 

Negotiation Utilities 
NCTA 

Administration* Total  
Y1 Q1 $43,415,000 $415,000 $29,470,000 $3,030,000 $6,465,000 $82,795,000 
Y1 Q2 $43,415,000 $415,000 $29,470,000 $3,030,000 $6,465,000 $82,795,000 
Y1 Q3 $49,290,000 $670,000 $42,890,000 $3,170,000 $740,000 $96,760,000 
Y1 Q4 $49,290,000 $670,000 $42,890,000 $3,170,000 $740,000 $96,760,000 
Y2 Q1 $49,290,000 $670,000 $42,890,000 $3,170,000 $740,000 $96,760,000 
Y2 Q2 $49,290,000 $670,000 $42,890,000 $3,170,000 $740,000 $96,760,000 
Y2 Q3 $49,820,000 $680,000     $650,000 $51,150,000 
Y2 Q4 $49,820,000 $680,000     $650,000 $51,150,000 
Y3 Q1 $49,820,000 $680,000     $650,000 $51,150,000 
Y3 Q2 $49,820,000 $680,000     $650,000 $51,150,000 
Y3 Q3 $44,820,000 $640,000     $1,360,000 $46,820,000 
Y3 Q4 $44,820,000 $640,000     $1,360,000 $46,820,000 
Y4 Q1 $41,510,000 $590,000     $1,320,000 $43,420,000 
Y4 Q2 $41,510,000 $590,000     $1,320,000 $43,420,000 
Y4 Q3 $8,410,000 $200,000   $100,000 $8,710,000 
Y4 Q4 $8,410,000 $200,000   $100,000 $8,710,000 

Total Cost $672,750,000 $9,090,000 $230,500,000 $18,740,000 $24,050,000 $955,130,000 

       
 *NCTA Administration Cost includes general NCTA costs including project environmental  

  
mitigation costs, design-build stipends/incentives/fuel and agency 
planning costs.   
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XV. IMPLEMENTATION SCHEDULE 

The schedule of construction for the design-build contracts is shown in Table 4 below.  
 

Table 4 - Schedule of Construction Project Milestones  
 

Event Date 
Triangle Parkway:  

D-B Advertisement  December 3, 2007 

Award D-B Contract  Immediately following  
Financial Closing Date 

Notice to Proceed for Construction  Immediately following 
Financial Closing Date 

Open to Traffic 30 months following  
Financial Closing Date 

Western Wake Freeway:  
D-B Advertisement  December 3, 2007 

Award D-B Contract  Immediately following  
Financial Closing Date  

Notice to Proceed for Construction  Immediately following 
Financial Closing Date 

Open to Traffic 42 months following  
Financial Closing Date  

Triangle Expressway Landscaping Project:  
Advertisement of Landscaping D-B  Anticipated Jan. 2010 
Award Landscaping  D-B Contract  Anticipated May 2010 
Notice to Proceed for Landscaping Project Anticipated May 2010 

Completion of Landscaping Project Six months following  
project opening 

Triangle Expressway Toll System Integration:  
Advertisement of Toll System D-B  October 2, 2008 
Award Toll System D-B Contract  May, 2009 

Notice to Proceed for Toll System Project Immediately following  
Financial Closing Date  

Completion of Toll System Project 42 months following  
Financial Closing Date  

Triangle Expressway Intelligent Transportation System:  
Advertisement of ITS D-B  January 15, 2009 
Award ITS  D-B Contract  September, 2009 
Notice to Proceed for ITS System Project September, 2009 

Completion of ITS System Project 42 months following  
Financial Closing Date  
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Triangle Expressway Project – Geometric Design Criteria 
 

Design Factors Alignment Recommended Standards 

Classification Mainline (-L- line) Freeway (Interstate) 

Type of Terrain All Rolling 

Design Speed -L- 
-Y- lines, Service road 
Flyovers 
Ramps 
Loops 

110 Kph  (70 mph) 
Variable:  60 to 110 Kph (40 to 70 mph)   
90 Kph (55 mph) 
60 to 100 Kph (40 to 60 mph)  (Upper or Mid Range) 
50 Kph (30 mph) 

Pavement Slopes All 0.02 

Superelevation -L- 
-Y- lines, Service road 
Flyovers 
Ramps and Loops 
Bridges 

10% maximum 
6% maximum 
6% maximum 
8% maximum 
6% maximum 

Grades -L- 
-Y- lines, Service road 

4.0% maximum, 0.3% minimum 
0.3% minimum 

  Freeways Design Speed 80 kph (50 mph) 100 kph (60 mph) 110 kph (70 mph) 
Max. Grade % 5 4 4 

  Rural Arterials Design Speed 80 kph (50 mph) 100 kph (60 mph) 110 kph (70 mph) 
Max. Grade % 5 4 4 

  Rural Collectors Design Speed 60 kph (40 mph) 80 kph (50 mph) 100 kph (60 mph) 
Max. Grade % 8 7 6 

  Local Design Speed 60 kph (40 mph) 80 kph (50 mph) 100 kph (60 mph) 
Max. Grade % 10 8 6 

  Loops 10% maximum, 0.3% minimum 

  Ramps 5.0% maximum, 0.3% minimum 

 
Shoulders 

   Total Shld. Total 
 ADT Width Paved FDPS side 

 -L-  Western Wake 
 

-L- Triangle Parkway 

 >15,000 4.3 m (14’) 3.7 m (12’) 0.6 m (2’) outside 
  3.7 m (12’) 3.7 m (12’) 0.0 m (0’) median 
 >15,000 3.7m (12’) 3.0 m (10’) 0.6 m (2’) outside 
  3.7m (12’) 3.7 m (12’) 3.7 m (12’) median 

 -Y- lines  

  Freeways  >40,000 3.7 m (12’) 3.7 m (12’) 3.7 m (12’) outside 
  3.7 m (12’) 1.2 m (4’) 1.2 m (4’) median 
 <40,000 3.7 m (12’) 3.0 m (10’) 1.2 m (4’) outside 
  3.7 m (12’) 1.2 m (4’) 1.2 m (4’) median 

  Divided arterials and 
Collectors 

 >40,000 3.0 m (10’) 3.0 m (10’) 1.2 m (4’) outside 
  1.8 m (6’) 1.2 m (4’) 1.2 m (4’) median 
 <40,000 2.4 m (8’) 1.2 m (4’) 1.2 m (4’) outside 
  1.8 m (6’) 0.6 m (2’) 0.6 m (2’) median 

  Two lane – two way  >8,000 2.4 m (8’) 1.2 m (4’) 1.2 m (4’) 
 >4.000 2.4 m (8’) 0.6 m (2’) 0.6 m (2’) 
 1,500 to 
 2,000 1.8 m (6’) turf turf 
     2,000 to 
       4,000    2.4 m (8’) turf turf 

  Ramps and flyovers   3.7 m (12’) 1.2 m (4’) 1.2 m (4’) inside 
  4.3 m (14’) 1.2 m (4’) 1.2 m (4’) outside 

  Loops                               4.3 m (14’)                                  Curb & gutter  inside 
                                         3.7 m (12’) 1.2 m (4’) 1.2 m (4’) outside 
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Design Factors Alignment Recommended Standards 

 

Ditches    Ditch Front Max. Back 
 ADT Width Slope Slope 

 -L, Ramps, Loops, Flyovers-   5.5 m (18’) 6:1 2:1 

 -Y- lines 
 freeways 

 
  5.5 m (18’) 6:1 2:1 

  arterials, collectors   5.5 m (18’) 6:1 2:1 

  locals  > 4,000 5.5 m (18’) 6:1 2:1 
 < 4,000 3.7 m (12’) 6:1 (4:1 max.) 2:1 

Slopes All 2:1 maximum (Fill), 3:1 maximum (Cut) or as directed by Soils and Foundations 

Median Width* -L- 23.8 m (78’) 

Vertical Clearance -L- 5.0 m to 5.2 m (16’-6” to 17’-0”) over asphalt paving (Freeways and Arterials) 
5.2 m to 5.3m (17’-0” to 17’-6”) over concrete paving (Freeways and Arterials) 
4.6 m to 4.7 m (15’-0” to 15’-6”) (over Local and Collectors) 
7.0 m to 7.2 m (23’-0” to 23’-6”) (over Railroads) 

Pavement Widths -L- 3.7 m (12’) lane 

 -Y- lines, Service road    Lane width for specified 
   design year ADT 
 Design Speed 1,500 to 2,000  >2,000 

  Freeways   3.7 m (12’)  3.7 m (12’) 

  Rural arterials  60 kph (40 mph) 3.4 m (11’)  3.7 m (12’) 
 80-100 kph (50-60 mph) 3.7 m (12’)  3.7 m (12’) 

  Rural locals, collectors  60-80 kph (40-50 mph) 3.4 m (11’)  3.7 m (12’) 
 100 kph (60 mph) 3.7 m (12’)  3.7 m (12’) 

 Ramps and Flyovers 4.9 m (16’) lane 

 Loops 5.5 m (18’) lane 

Vertical Alignment    Kmin Kmin 
 Design Speed Crest Sag 
 60 kph 11 18 
 40 mph 44 64 
 80 kph 26 30 
 50 mph 84 96 
 100 kph 52 45 
 60 mph 151 136 
 110 kph 74 55 
 70 mph 247 181 

Horizontal Alignment  
-L- 
-Y- lines, Loops and Ramps 

 Design Speed Min Radius emax 
 110 kph (70 mph) 455 m (1,640’) 0.10 
 50 kph (30 mph) 80 m (250’) 0.08 
 60 kph (40 mph) 125 m (465’) 0.08 
 80 kph (50 mph) 230 m (750’) 0.08 
 100 kph (60 mph) 395 m (1,205’) 0.08 
 110 kph (70 mph) 500 m (1,820’) 0.08 
 60 kph (40 mph) 135 m (510’) 0.06 
 80 kph (50 mph) 250 m (835’) 0.06 
 100 kph (60 mph) 435 m (1,340’) 0.06 
 110 kph (70 mph) 560 m (2,050’) 0.06 
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Appendix B 
Typical Sections 
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Appendix C 
CAMPO Memorandum of Understanding 
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Appendix D 
NCTA and NCDOT Project Specific Agreement 

and Executory Contract for Lease of Right of Way 
for Triangle Expressway 
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Senate Bill 1697 
(Toll Enforcement Legislation) 
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Appendix F 
August 5, 2008 Roadway Construction Bid Opening 

Results and Revised Cost Estimate Summary 
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Triangle Parkway & Northern Wake Expressway 
 

 
 
 

Western Wake Freeway 
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Revised Cost Estimate Summary Based on 8-5-08 Bid Opening 
 

Item Cost 
Design-Build Construction     

Segment Triangle Parkway & 
Northern Wake 

Expressway 

Western Wake Freeway Total 

Roadway -- -- -- 
Structures -- -- -- 
Drainage -- -- -- 
Miscellaneous -- -- -- 
Toll Structures & ITS Rough-In -- -- -- 

Highway Contract Total $137,446,000 $446,460,000 $583,906,000
       

Landscaping D-B  - all incl. $1,340,000 $4,440,000 $5,780,000
ITS D-B - all incl. $3,850,000 $5,930,000 $9,780,000
Toll Integration D-B - all incl. $3,470,000 $5,770,000 $9,240,000

Specialized Contract Total $8,660,000 $16,140,000 $24,800,000
       

Design-Build Contract Total $146,106,000 $462,600,000 $608,706,000
      

NCTA Costs     
Right of Way  $23,970,000 $201,410,000 $225,380,000 
Right-of-Way Negotiation $550,000 $2,220,000 $2,770,000 

Subtotal $24,520,000 $203,630,000 $228,150,000
Utility Relocation $4,000,000 $14,600,000 $18,600,000
NCTA Construction Oversight $5,050,000 $13,910,000 $18,960,000
NCTA Administrative $680,000 $3,270,000 $3,950,000 
Environmental Mitigation $2,410,000 $8,380,000 $10,790,000 
D-B Stipends/Incentives/Fuel $8,660,000 $15,500,000 $24,160,000 
Agency Planning - - - 

Subtotal $11,750,000 $27,150,000 $38,900,000
      

NCTA Total Costs $45,320,000 $259,290,000 $304,610,000
      

Project Segment Total Costs $191,426,000 $721,890,000 $913,316,000
      

Total Project Cost $913,330,000
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