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1. PROJECT DESCRIPTION  

1.1 Project Overview 
The I-95 Resiliency and Innovative Technology 
Improvements (hereafter “the Project”) is a 
keystone of a much larger multi-year strategy to 
reconstruct North Carolina’s transportation 
network to be safer and more resilient, utilizing 
state-of-the-art technologies to increase 
performance, and designed to accommodate 
current and future travel demands. The result will 
be transformational for the performance of the 
system as well as economic development in a 
region that has lagged the rest of the state’s 
economic expansion, eastern North Carolina.  
 
Building on the analysis of multiple freight 
studies and the State’s experience with 
catastrophic storms—most recently Hurricanes 
Matthew (2016) and Florence (2018)—the 
Project makes targeted investments in known 
“hotspots” to remove physical bottlenecks while 
adding state-of-the-art monitoring and prediction 
capabilities to improve the management and 
operation of the corridor. These “hotspots” were 
selected for their dual ability to deliver improved 
corridor performance and system resiliency to the major transportation network lifeline of North 
Carolina and the U.S. eastern seaboard, I-95. The Project is a large step forward in realizing 
North Carolina’s vision to build out and add resilience to the national freight distribution/military 
corridors in eastern North Carolina. 
 
Collectively, this Project will: 
• Improve safety; 
• Improve performance to freight hubs, military bases, and rural access to major urban markets; 

and 
• Provide greater resiliency to maintain the use of transportation lifelines. 

 
Figure 1 illustrates the location and type of each major component of the I-95 Resiliency and 
Innovative Technology Improvements BUILD Project. Major elements include widening I-95 to 
8 lanes for 27 miles between exits 13 (I-74 / US 74 – Whiteville, Wilmington, Laurinburg, 
Rockingham) and 40 (I-95 Bus. north to US 301 – Fayetteville, Fort Bragg), rebuilding 
overpasses and the interchange at exit 19 to improve the safety and mobility performance, and 
raising the entire interstate and two bridges between exits 17 (NC 72 / NC 711 – Lumberton, 
Pembroke, Red Springs) and 19 (Carthage Road) to adapt the facility to changing flood patterns. 

The I-95 Resiliency and Innovative 
Technology Improvements Project… 
 Is located on the National 

Highway System  
 Is located on a designated 

evacuation route  
 Improves the performance or 

resilience of the highway network 
through the creative application of 
proven innovations 

 Removes impediments to this 
rural region’s economic growth 
and greater quality of life 

 Is located in areas of repeated and 
sustained loss of highway use 
(greater than 1 day) 

 Serves freight hubs, Fort Bragg, 
Pope AFB, and multiple 
Opportunity Zones 
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Water gauges will be added at strategic locations and connected to the corridor’s broadband 
network and ITS systems to provide real-time monitoring and management of the most 
vulnerable points, such as the Lumberton, St. Pauls, and Dunn areas.  

Figure 1: Targeted Improvements to Strengthen Eastern North Carolina’s Network  
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1.2 The Transportation Challenge and Project Response 
The Project addresses multiple transportation challenges, everyday performance challenges and 
resilience challenges that disrupt the use of the facilities during storm and flooding events.  

The I-95 Performance Challenge 
The I-95 Corridor is critical to long-distance travel up and down the East Coast and is vital for 
local trips within North Carolina as well. On a typical day, it carries 66,000 vehicles a day in the 
vicinity of Lumberton, 51,000 near Fayetteville and 44,000 in Rocky Mount. Development of 
I-95 in North Carolina started in 1956 and ended in 1980 and was designed with different 
expectations for travel volumes, speeds and vehicle sizes using obsolete design standards. Due to 
traffic growth, this section of I-95 is experiencing tremendous congestion, so I-95 will be 
widened for 27 miles in this portion of the interstate, spanning exits 13 through 40. This 
additional capacity will reduce delays to freight movement as well as facilitate safer emergency 
evacuations. 
The I-95 fatal crash rate is 0.76 per 100 
million vehicle miles traveled (MVMT) and 
among commercial vehicles the fatal crash 
rate is 0.34, which are the highest of any 
interstate in North Carolina. While in-state 
residents make up the largest individual 
state share of crashes as one would expect, 
out-of-state residents account for more than 
half of those involved in crashes on I-95 in 
North Carolina, highlighting the corridor’s 
national significance.1  
The Project components that address these 
mobility and safety performance challenges 
are: 

• The Project improves network mobility performance by expanding I-95 to 8 lanes for 27 miles 
from I-74 (exit 13) to I-95 Business/US 301 (exit 40) in the Lumberton and St. Pauls 
(Fayetteville) areas. This additional capacity will ease daily congestion as well as facilitate 
faster evacuations.  

• The Project improves safety by improving the interchange at exit 19 (Carthage Road) and 
rebuilding multiple overpasses in the Project area. The overpasses were originally built to 
accommodate the smaller trucks that were in typical use when this section of interstate was 
designed. Since that time, trucks have become much larger, resulting in bridge strikes for 
those truck drivers that did not heed the bridge height restriction and detours for those that did 
heed the bridge height restriction.  NCDOT has made investments to raise the bridges, but 
these are short-term, temporary resolutions to mitigate the issue until resources can be 
identified to make permanent improvements to the structures. 

                                                 
1 I-95 Planning and Finance Study, “Total Number of Driver's Involved in Crashes on I-95 in the State of North Carolina Listed 
by the State in Which the Driver's License was Issued for the Reporting Period of September 1, 2006 to August 31, 2009”, 
published April 2011. Accessed https://connect.ncdot.gov/projects/Pages/Driving-95.aspx 

Figure 2: Lumberton Area after Matthew 
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Resiliency Investments 
Severe storms that affect North Carolina are expected to grow in intensity due to climate change 
and the erosion of the State’s barrier islands that have historically helped protect the inland areas 
of the State. Across all tropical storms/hurricanes that have hit the southeastern US, North 
Carolina is affected (direct hit or hit elsewhere but storm passes through the state long enough to 
cause damage) more frequently than any other southeastern state other than Florida (which has 
two coasts). Over the past 160 years, North Carolina has averaged more than two major 
devastating storms per year, according to data from the State’s Climate Office. A full list of 
storms that have hit North Carolina directly or hit elsewhere and traversed the State, the date, and 
their severity measure are in the Supplemental Materials provided with this application. The 
State Climate Office data also provides the path the storm took across the State.  
This leads to repeated flooding in low-lying areas and some preventable rebuilding costs if the 
network could be made more resilient. See Figure 3 which highlights the “hot spots” in the 
Project area with actual images of the flooding at that location during the most recent storm, 
Hurricane Florence.  

Figure 3: Map of Recurring Flooding Locations in the Project Corridors 

 
 
At the height of Hurricane Matthew, there were over 600 road closures in North Carolina, 
including portions of I-40 and I-95, with over 2,100 required road repairs that included shoulder 
washouts and damage to drainage structures such as pipes, reinforced concrete box culverts, and 
bridges. At the peak of Hurricane Florence, 2,500 roads were closed. Overall, 3,100 sites will 
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continue to need repair work for washouts or other damage. Table 1 highlights the 
transportation-only expenditures and the disruption to NCDOT’s Program. The investments 
made through this project would help to reduce these recurring costs and erosion of the State’s 
transportation budget.  

Table 1: North Carolina Statewide Declared and Non-Declared Storm Recovery 
Expenditures for Transportation 

 

FY 
Total 

Declared 
Expenditures 

Total Non-
Declared 

Expenditures 

Total 
Declared and 

Non-
Declared 

Expenditures 
2014 70,333,495  90,908,787  161,242,283  
2015 3,716,577  74,622,560  78,339,137  
2016 3,067,363  82,819,592  85,886,954  
2017 131,909,920  68,135,698  200,045,618  
2018 63,908,993  106,611,647  170,520,640  
2019 202,453,211  93,677,538  296,130,749  
Total 475,389,560  516,775,822  992,165,382  

Source: NCDOT Budget and Finance Departments, data as of July 8, 2019  
 
The recovery effort ties up funds until Federal Emergency Management Agency (FEMA) funds 
are reimbursed, if eligible. If not eligible for FEMA funding, NCDOT absorbs the costs, with the 
potential to delay the delivery of their program. As the table illustrates, non-declared 
expenditures are often more costly to the state than declared events as in FY 2014-FY 2016 and 
FY 2018. Moreover, annual storm-related expenditures have been on an upward trend over the 
past six (6) years.  NCDOT’s expenditures for Hurricane Matthew in FY 2017 were $142.9 
million, requiring $77.2 million of NCDOT funds to be redirected from programmed projects to 
repair spending. NCDOT expenditures for Hurricane Florence in FY 2019 totaled $127.3 
million.  NCDOT redirected program funds to repair roads as quickly as possible to support the 
recovery. Similarly, expenditures for Hurricane Michael, also in FY2019, totaled $13.2 million. 
The FEMA reimbursement is not yet determined. 
 

The I-95 Resiliency Challenge 
Given its location along the eastern seaboard with multiple river crossings in North Carolina, 
I-95 is susceptible to flooding. In the most recent storm, Hurricane Florence, the interstate was 
not traversable for eight days.2 This was devastating to interstate commerce. The truck share on 
I-95 is over 20 percent in the project area, underscoring the critical commercial value of an open 
and operating facility. Aside from reduced mobility, the loss of the interstate corridor is an 
impediment to interstate commerce and erodes military preparedness—the dual functions of the 
national interstate system. The Project makes important resiliency upgrades by raising two 
vulnerable bridges over the Lumber River that will mitigate travel impacts from future flooding 
                                                 
2 NCDOT records of road closure during and after the event 
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in the southern portion of the corridor as well as implement state-of-the-art flood monitoring in 
order to manage secondary evacuation routes that lead to I-95 in real time. This is a vital 
capability. During the evacuation for Hurricane Florence, evacuees from Fort Bragg were 
redirected to evacuation routes that became flooded before they could cross the bridge, leading to 
further redirection (see box below). With a flood monitoring system installed and active, 
evacuations can be more direct, faster and ultimately safer.  
The Project components that address this resiliency challenge are:  

• Increase the resiliency of I-95 by raising the interstate and two bridges between exits 17 (NC 
72 / NC 711 – Lumberton, Pembroke, Red Springs) and 19 (Carthage Road in the Lumberton 
area) and increasing length of the bridges from 300 feet to 1,000 feet. Also, the Project will 
raise the road elevation between exits 20 (NC 211 to NC 41 – Lumberton, Red Springs, 
Fairmont) and 21 (U.S. 301 in the Lumberton area). The design frequency is a combination of 
the 100 year and Hurricane Florence, whichever resulted in the highest water surface 
elevation.  The design roadway elevation is approximately 7 feet higher than existing and was 
determined by the higher water surface elevation from the 100 year design frequency or 
Hurricane Florence. 

• Complete detailed hydraulic analysis in the Lumberton area and develop tools to predict 
future inundation levels. This will save NCDOT money in post-storm repair costs over time as 
vulnerabilities are identified and proactively addressed through direct projects and design 
adjustments during routine maintenance and reconstruction. 

• Combine flood gauges and state-of-the-art hydraulic modeling with the existing I-95 ITS 
system to monitor water levels around key transportation assets and reroute detours in real 
time using variable message boards along I-95 [exits 13 (I-74 / US 74 – Whiteville, 
Wilmington, Laurinburg, Rockingham) to 40 (I-95 Bus. north to US 301 – Fayetteville, Fort 
Bragg)].  

 
 
  Fort Bragg Evacuation Challenge During Hurricane Florence 

Two convoys for the 3rd Training Support Center could not reach the locations they 
were missioned to. The convoys were not carrying any supplies when the situations 
developed. The convoy was east of South Dobson Chapel Road and west of the 
Cape Fear river bridge. The time was about 2300 and the road behind the convoy 
washed out while the water was covering the road in front of them. NCDOT called 
Duplin County EM and visual contact was made with the convoy. After several 
attempts, the soldiers walked in front of the trucks and were finally able to get 
through the flooded areas and cross the Cape Fear. They made it to Beulaville and 
remained there providing assistance with the high-water vehicles. 

The Second Convoy from Fort Bragg was missioned to Bolivia and could not get 
there the night they left the fort because every route there were directed to had 
flooded by the time they arrived. The convoy rested in route and once day light came 
the next day NCDOT was able to find a new route. 

In both instances, the real time information from the water gauges connected to the 
regional ITS system would have allowed for more efficient and safer evacuation and 
mission travel of the Fort Bragg personnel.  
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1.3 Project History of Previously Incurred Costs 
NCDOT has invested approximately $3.4 million to develop the Project; beyond these costs 
there has been significant investment in these same corridors. In the interest of space, these are 
shown in greater detail in Section 3.6 of this narrative. 

1.4 The Broader Context of the Project 
The Project is part of a much larger program of state investment to build out the freight network 
in eastern North Carolina. The goal of the program is to connect the major freight hubs into one 
efficient and resilient network. This proposed BUILD Project represents an important step 
forward to realizing North Carolina’s freight network vision for its eastern region as the Project 
adds capacity, connectivity and resilience to the spine that support the coastal extensions of 
future I-42 future I-87, and US 64.  

Figure 4: Evolution of North Carolina’s Eastern Freight Network  

 
 
Figure 4 illustrates North Carolina’s vision for the evolution of this network. I-95 forms the main 
north-south spine, with future I-42, US-64, and future I-87 serving as key routes to the coast. 
This approach connects multiple freight hubs including the Port of Morehead City, the Carolina 
Connector Intermodal Terminal for CSX, and the Port of Virginia at Norfolk as illustrated in 
Figure 4.  
These investments overlay on the National Highway System and key regional evacuation routes. 
By improving the connectivity, reliability, and resilience of the region’s road network, this multi-
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year Program removes impediments to economic growth in this part of the State that has 
traditionally lagged the economic prosperity found elsewhere. See discussion of county poverty 
rates in Section 2 Project Location. This proposed BUILD Project represents an important step 
forward to realizing North Carolina’s vision for its eastern region as the Project adds capacity 
and resilience to the spine that supports I-42, US-64, and future I-87.  

2. PROJECT LOCATION  
The Project is in rural North Carolina. The widening and bridge improvements on I-95 fall 
mostly in Robeson County, with a small segment in Cumberland County, part of the Fayetteville 
metro area. Robeson County (on the I-95 corridor) is rural and has a poverty rate of 29 percent, 
more than twice the national rate of 13.4 percent. 
I-95 is a designated FHWA Corridor of the Future, a multiregional initiative to reduce 
congestion, and is an important part of the local, regional, state, and national transportation 
system. Regionally, I-95 serves as an important route for commuters by connecting highways 
that carry traffic into the Raleigh-Durham and Fayetteville metropolitan areas. I-95 serves as a 
transportation facility with statewide significance by connecting major roadways such as I-40, 
US-74, US-70 (Future I-42), US-64 (Future I-87), US-264, US-158, and US-301.  
Because of its statewide and regional importance, I-95 has been designated as a Strategic 
Transportation Corridor (STC) by NCDOT. The STC initiative is NCDOT’s effort to preserve 
and maximize the mobility and connectivity on a core set of transportation corridors, while 
promoting environmental stewardship through maximizing the use of existing facilities to the 
extent possible, and fostering economic prosperity through the quick and efficient movement of 
people and goods.  
Additionally, the I-95 corridor is a vital national corridor for hurricane evacuation. During 
periods of evacuation, I-95 must be able to accommodate traffic from other states such as 
Florida, Georgia, and South Carolina. Also, the I-95 corridor is designated as part of the National 
Highway System (NHS) Strategic Highway Network (STRAHNET). STRAHNET sets to 
establish a system of public highways providing access, continuity, and emergency 
transportation of personnel and equipment in times of peace and war. Fort Bragg and Pope Air 
Force Base are located just off the corridor in the Fayetteville area. 
I-95 in North Carolina is an important corridor for the Port of Virginia. Approximately 25 
percent of the truck traffic leaving the Hampton Roads/Port area is headed to I-95 and points 
south; roughly 14 percent is destined for North Carolina and about five (5) percent travels 
through North Carolina on its way to South Carolina. Figure 5 presents a map of port trade 
patterns.  
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Figure 5: Top Destinations of Imports Arriving through Port of Virginia in Norfolk 

 
Source: Delcan, Private Data for Public Purposes, AASHTO Special Committee on Intermodal Transportation & 
Economic Expansion, Richard Mudge PhD, Delcan (October 14, 2011) 
 
Spatial Coordinates of Project Locations 

I-95: From South Carolina border (79°18'28"W 34°30'5"N) north to Virginia border 
(77°34'34"W 36°32'42"N) 

3. GRANT FUNDS, SOURCES AND USES OF ALL 
PROJECT FUNDING 

The estimated cost of the overall Project is just over $685 million excluding previously expended 
funds. NCDOT is requesting BUILD funding to accelerate improvement to one of the Nation’s 
oldest and busiest interstate corridors and one of its future interstate routes. 

3.1 Previously Incurred Expenses 
There are just over $3.4 million in incurred expenses in the I-95 Project. In addition, NCDOT 
has already made or committed substantial investment elsewhere in the corridors. Based on the 
2018-2027 NCDOT STIP, committed investments are as follows: 

• I-95 (not including pavement rehab/bridge rehab) = $576 million  
• I-95 pavement rehab/bridge rehab (does not include O&M costs) = $140 million 
• 2017 INFRA Projects under previous award: $710 million (I-95 portion of the award) 
In short, NCDOT has invested more than $1.4 billion to advance these corridors. 

3.2 Future Eligible Costs 
The total Project future eligible cost is $685 million. Table 2 summarizes the major cost 
categories. Detailed cost information is provided with the Supplemental Materials located at 
https://connect.ncdot.gov/resources/BUILD2019-I95/Pages/default.aspx.  

https://connect.ncdot.gov/resources/BUILD2019-I95/Pages/default.aspx


BUILD Grant Application 
I-95 Resiliency and Innovative Technology Improvements 

 

10 July 2019 

 

3.3 Source and Amount of Funds 
All non-Federal match 
funds are State funds. The 
source is North Carolina’s 
Highway Trust Fund and 
revenues from bond sales 
generated through the 
State’s own BUILD -NC 
Bond program. Project 
I-5987, which widens I-95 
between exits 22 and 40, is 
utilizing $250M worth of 
BUILD-NC bonds. 
Without the ability to 
leverage these future state 
funds through this 
program, this project 
would not have been 
funded. 

3.4 Documentation of the Funding Commitment for Non-Federal Funds 
A letter from NCDOT’s Chief Financial Officer committing the State’s non-Federal match funds 
is included in the Supplemental Materials.  

3.5 Federal Funds Applied and Source of Any Required Non-Federal 
Match 

Other federal funds will be used for the project beyond the BUILD funds requested in this 
application. The source is National Highway Performance Funds. 

3.6 Budget Showing Sources and Uses of Funds 
NCDOT requests $25 million in BUILD funding. This represents three percent of the total 
Project cost. The Project funding sources are allocated across the major project components in 
Table 3 below.  

North Carolina’s BUILD-NC Program 
Effective January 1, 2019, the NC General Assembly passed 
BUILD-NC, an innovative financing tool for state funds. 
BUILD-NC will help ensure the N.C. Department of 
Transportation can continue strong delivery of critical road 
projects across our state. While NCDOT has taken advantage of 
the federal bond program, GARVEE, since its inception in 
2007, a similar state bond program had not been developed until 
recently. Due to the success of GARVEE, the state modeled 
BUILD-NC correspondingly to help build similar achievements 
utilizing a state bond program. All debt is leveraged against 
future state revenue – motor fuel tax, DMV fees and highway 
use tax. The integrity of the Strategic Transportation 
Investments (STI) law (NCDOT’s project prioritization law) is 
maintained by applying bonds to programmed projects in order 
to maintain or accelerate project schedules or fund additional 
projects. The bond program is currently limited to $3B over a 
10-year period ($300M each year). Just as with GARVEE, 
projects programmed with the BUILD-NC bonds are cash 
flowed over 15 years with the interest included in the payback 
amount.  
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Table 2: Summary of Project Costs by Major Cost Category (in $2019) 
STIP Project Right-of-

Way 
Utilities Construction Resilience Tools Total 

I-5987 
US 301 to I-95 Business/US 
301 (Exit 40). Widen to 8 
Lanes. 

$32,000,000 $1,000,000 $342,000,000  $375,000,000 

I-5879 SR 1528 Improve Interchange. $540,000 $0 $12,400,000  $12,940,000 

H129200-
BB* 

Carthage Road to US 301 
Widen Roadway to 8 Lanes $20,000,000 $600,000 $90,100,000  $110,700,000 

H129200-
BA* 

I-74 To Carthage Road. Widen 
Roadway to 8 Lanes. $20,000,000 $600,000 $164,200,000  $184,800,000 

I-95 
Resilience 

2D hydraulic modeling, 
gauges, 
FITRANS/Bridgewatch, fiber 
to gauges, and stress testing 

      $1,675,000 $1,675,000 

Total Costs   $72,540,000 $2,200,000 $608,700,000 $1,675,000  $685,115,000 

Note: *Construction cost includes resilience projects. 

Table 3: Major Project Component by Funding Source, $2019  
STIP Committed 

Federal 
Committed State 
(Highway Fund + State 
BUILD-NC Bond 
Fund) 

Federal BUILD 
Funds 

Total Cost Previously 
Expended 

I-5987 $0 $375,000,000 $0 $375,000,000 $2,076,247  

I-5879 $10,352,000 $2,588,000 $0 $12,940,000 $1,372,485  

H129200-BB $88,560,000 $22,140,000 $0 $110,700,000 $0  

H129200-BA $0 $159,800,000 $25,000,000 $184,800,000 $0  

I-95 Resilience   $1,675,000   $1,675,000 $0  

Total Cost $98,912,000 $561,203,000 $25,000,000 $685,115,000 $3,448,732 

Funding % 14% 82% 4% 100%   

4. SELECTION CRITERIA 

4.1 Primary Selection Criteria 
The discussion of Primary Selection Criteria is provided below. 

Safety 
Safety is an important part of the transportation challenge addressed by the Project. Crashes are 
reduced as the road geometry is improved on I-95. In addition, the provision of sensors and water 
gauges along I-95 will allow NCDOT to monitor water levels and direct evacuations 
accordingly. Finally, the improvements collectively enhance the resiliency of the network, 
improving evacuation prior to natural disasters and the speed with which help can arrive 
following the event. Over half the travelers involved in a crash on I-95 are from out-of-state, 
highlighting the national significance of these improvements. 
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State of Good Repair 
As highlighted in Figure 3, the southern 
portion of I-95 has a high density of 
hurricane strikes. Like interstates designed 
and constructed elsewhere across the U.S., 
I-95 was not built for the magnitude of 
storm that has been hitting the state in 
recent years with the result that it floods 
and becomes impassible when many 
travelers critically need it. As the global 
insurer Zurich North America’s post-
Florence independent assessment of North 
Carolina puts it, “The roads are not built 
high enough or with enough space for 
water to flow around and under them. Most 
were also built to remain operational in 
100-year or smaller event, with no plan for 
how to communicate or address more 
extreme events. Yet increasingly, the 
public expectation is that they will remain 
operational in events more severe than the 
100-year storm.” Research by the Zurich 
Flood Resilience Alliance has shown that 
community-level resilience building 
projects (such as raising I-95) avoid, on 
average, five dollars of losses for every 
dollar spent up front3. These avoided losses 
are not just damage to the facility itself, but 
losses that are prevented because of 
travelers’ ability to maintain access and 
connectivity during major storm events. 
This proposed BUILD Project directly 
addresses the deficiencies identified in the 
independent post-Florence assessment. I-95 
will be rebuilt higher and fitted with 
gauges and other ITS equipment to 
leverage past investments in broadband to 
communicate during extreme events.  
By raising the interstate in flood-prone 
areas, the reconstructed interstate will incur 
less damage during major storms, helping to keep it in a state of good repair. But beyond those 

                                                 
3 Norton, Rachel, Karen MacClune, Michael Szonyi, and Jennifer Schneider. April 2019. “Hurricane Florence: Building 
resilience for the new normal.” Iset International and Zurich North America. This is the fourteen post-flooding event review by 
the global insurer. Quoted material from pages 21 and 11. 

Figure 6: I-95 Flooding in Lumberton Area 
after Florence 
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savings, by preserving its operation during major events, many other losses will be avoided as 
the Zurich report confirms. The installation and use of Bridgewatch will allow NCDOT to 
readily monitor stresses on bridge structure, providing real-time information on their state of 
good repair, improving the way they are managed and operation and maximizing their useful life. 

Economic Competitiveness 
The Project supports economic competitiveness in a variety of ways. 

• Technology. The installation water gauges to be monitored remotely in real time, facilitating 
the evacuation of residents and avoidance of un-necessary detours.  

• Travel time and cost savings. Widening on I-95 will reduce frequent delays and allow for 
the reconstruction of several structures. Added resiliency, especially the raising two key 
bridges and the highway itself in vulnerable locations will allow the road to remain open 
during severe storm events, avoiding costly detours and repairs to the asset. 

• Support for opportunity zones. As highlighted in Figure 1, there are a number of 
opportunity zones located directly on I-95 in Robeson and Cumberland counties or close 
enough that I-95 supports travel to the sites (assumed to be 50 miles in the figure). 

 
Interviews with county economic development staff in Robeson and Cumberland counties 
confirmed that business activity fell in the Project area in the immediate aftermath of Hurricane 
Florence as one would expect.  They report, however, that a subsequent uptick in business 
activity in the region (as measured by the number of calls and inquiries to the economic 
development office) did not directly coincide with the re-opening of I-95 and other roads in the 
area as the disruption to existing commercial activity following the flooding dampened interest 
in the area for firm expansions and relocations.  For example, Campbell Soup and REMPAC 
Foam both had trouble with their supply chains following Florence. Once the flood damage was 
addressed, these manufacturers still had difficulty receiving supplies and delivering orders during 
the time it took to inspect and repair I-95 and have it back in service. As local firms return to 
operation, operating costs increase because of highway conditions. Repeated flooding had 
REMPAC considering a relocation OUT of the region, until a state grant to create a berm to 
protect the factory and make other improvements to the surrounding area was provided. Highway 
access is consistently ranked among the top factors considered in site selection. The investments 
outlined in this BUILD application will mitigate those disruptions and allow firms considering 
relocation or expansion here to know that this section of I-95 will remain “open for business” 
during major storms.  
 
Economic development staff marketing Robeson and Cumberland counties noted that interest in 
this area of the state has picked up in recent months with growing awareness of the Opportunity 
Zone program and their efforts market the zones. The staff agreed that I-95 was a critical asset 
for the two counties. As one developer put it, “I-95 is our Number 1 economic driver.” Recent 
prospects considering relocation to one of the opportunity zones here included a rebar 
manufacturer, an asphalt plant, a mattress manufacturer, multiple food manufacturers, and 
agribusiness ventures. Each prospect will rely on the highway system to receive production 
inputs and to ship deliveries to customers. None of these economic development prospects serves 
a local market; all will need to ship nationally or internationally to reach their markets.  The 
region’s economic development strategy targets manufacturing and distribution firms because of 
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the area’s location. Approximately 67 percent of the nation’s population is accessible in 18 hours 
from a location in Robeson County. This BUILD Project enhances the economic competitiveness 
of the many opportunity zones here by making travel more predictable and reliable. Congestion 
and flooding will be much less likely to disrupt local producers’ supply chains once the Project is 
constructed. 

Environmental Benefits 
Transportation is a large generator of emissions. When the efficiency of the road network 
improves, there is less idling in delays. This reduces the amount of emissions released into the 
environment, an avoided cost.  

Quality of Life 
The Project will reduce congestion in this highly-traveled portion of the I-95 corridor, reducing 
lost time from traffic delays. The resiliency improvements do not prevent overall flooding, but 
they will ensure that the road system is available for evacuation before and emergency response 
following the storm. Crews can get out and assess the situation and respond more quickly with a 
resilient road system. 

4.2 Secondary Selection Criteria 

This section describes the Secondary Selection Criteria. 

Innovation (Technology, Project Delivery, Innovative Financing) 
The Notice of Funding Opportunity recognizes innovations in three key areas, including: 
Technology, Project Delivery, and Innovative 
Financing. The Project’s innovations span all three 
areas and are described sequentially.  

Technology Innovations (three innovations) 
Monitoring water levels in real time and 
communicating risk to the traveling public 
The Project will install water gauges throughout the 
Lumber River watershed in the I-95 corridor and major 
arterials in the area to track water levels. These gauges 
will be connected to the ITS system in the region to 
provide real time information on water levels and flood 
potential. This will support safer evacuations and avoid 
rerouting detours as in the Fort Bragg experience 
described above. The NCDOT was awarded a National 
Operations Center of Excellence (NOCoE) 
Transportation Systems Management & Operations 
(TSMO) Award for its use of TSMO in the Hurricane 
Florence response. The full case study is available in the 

What is FIMAN/FITRANS? 
Following Hurricane Floyd, North 
Carolina began developing its 
flood mapping and prediction 
capabilities. Part of this effort led 
to the development of FIMAN, the 
Flood Inundation Mapping and 
Alert Network. It uses real-time 
stream gauge measurements and 
combines them with elevation 
maps and other topographical 
information to assess flood hazard. 
It is a state-of-the-art tool because 
it not only maps where flooding 
can occur, but the degree of risk.  
FITRANS is an extension of 
FIMAN tailored for the road 
network. 
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Supplemental Materials to this application. This Project 
enhances these TSMO capabilities, continuing 
NCDOT’s innovations in this area. 
Based on NCDOT’s early work with the I-95 Coalition 
that developed a multistate information system for 
corridor travelers, and its innovative work with TSMOs, 
the department’s ITS staff are well versed in the 
national data standards and work being advanced by 
U.S. DOT’s ITS Joint Program Office. By successfully 
communicating the flooded state or expectation of 

flooding, the proposed innovations will advance public safety. 
Developing simulation capabilities to stress test the transportation network for risk and 
vulnerability 
In addition, NCDOT plans to develop a 2D model of the road/watershed by leveraging its 
extensive LIDAR analysis of its road network. The NCDOT will build on the best practices and 
lessons learned from the pilot work completed by FHWA, WSDOT and Rijkswaterstaat in The 
Netherlands. NCDOT will use these tools to stress test a significant amount of the NHS system 
in North Carolina. Phase I will focus on I-87, I-95, US-70 (Future I-42) and I-40. The flood 
stress testing will look at both pluvial and fluvial flooding at major structures (National Bridge 
Inspection Standards) as well as chronic areas of flooding identified by Division 7 engineers. 
The analysis will focus on a risk and vulnerability design standards that incorporates traditional 
storm frequency design standards.  
Using real-time water gauge information to forecast a storm’s inundation and stress on 
structures 
This information will support the application of FITRANS and Bridgewatch, two models that 
will allow NCDOT to use the information from the water gauges to run simulations and forecasts 
as storm events unfold to predict future inundation by location and stresses on bridges. This 
information is vital when planning a storm response or screening investments to improve the 
resiliency of the network. 
Far from an academic study, an event from the Hurricane Florence response highlights how this 
information will guide action and help protect the highway network. During Hurricane Florence, 
access roads to the Brunswick Nuclear Plant were flooded for a few days. The reactors were shut 
down as a precaution before the storm made landfall, but after roads flooded, plant staff and local 
emergency services could not get in or out of the plant. Food and supplies were airlifted in at one 
point. The isolated situation, with no access by first responders required the plant to declare an 
Alert condition, under Nuclear Regulatory Commission guidelines. While there was absolutely 
no problem at the plant, other than a lack of access, this resulted in some inaccurate news media 
stories about problems at the plant and rising public concern. In this example, stress testing 
would identify critical corridors needed for protection and FITRANS would assist EM 
professionals to evaluate vulnerability and risk. 

Project Delivery Innovations (four innovations) 
General Permit 31 

During Florence, the FIMAN 
tool saw 50 million internet 
visits. 
Source: Zurich North America/ISET post-event 
assessment of Hurricane Florence. 



BUILD Grant Application 
I-95 Resiliency and Innovative Technology Improvements 

 

16 July 2019 

 

NCDOT will utilize an innovative permitting option that expedites project delivery - US Army 
Corps of Engineers’ Regional General Permit 19820031 (GP 31). GP 31 is unique to North 
Carolina; it authorizes impacts to Waters of the US for “best-fit” widening projects without an 
impact threshold, providing an option for these projects that is more efficient than utilizing an 
individual permit. GP 31 relates specifically to NCDOT’s Section 404/NEPA Merger Process. 
Categorical Exclusion (CE) Checklist 
In early 2017, FHWA and NCDOT executed a Categorical Exclusion (CE) Checklist to help 
streamline project delivery. NCDOT anticipates that 95 percent of all environmental 
documentation requirements can be met with this CE Checklist under this agreement. Based on 
the nature of the project and past experience, it is anticipated that the Project elements can be 
implemented under a categorical exclusion. 
Project ATLAS 
In addition, NCDOT is already participating in a baseline mapping pilot program to use GIS 
scans of a project area to expedite and reduce the data collection burden of the environmental 
process. NCDOT is taking a regional focus on planning efforts for transportation projects 
clustered in close proximity with comparable features. Since NCDOT will rely more on GIS-
based data to evaluate regions and project characteristics, the data and evaluation tools must be 
collected, developed, and tested. Ultimately, the tools will be used to revise existing procedures 
and be integrated into long-range planning and the NEPA process for each transportation project.  
Design-Build 
NCDOT will utilize the design-build process to deliver several components of the proposed 
BUILD Project. The state has significant experience with this type of delivery approach. For 
example, the state is currently advertising a design-build scope of work for a widening project on 
a northern portion of I-95, from south of I-95 Business / US 301 (Exit 56) to north SR 1002 
(Long Branch Road - Exit 71). 

Innovative Financing (three innovations) 
Use of Procurement Methods 
This project will use a mix of alternative delivery methods to include design build or progressive 
design build. All of these procurement methods promote innovation, accelerated schedules, and 
appropriate risk assessment and mitigation. The use of these best value procurement methods 
will ensure the project is delivered on or before the established completion dates.  
Funding and Managing Project Operations and Maintenance 
NCDOT is evaluating the use of a Flexible Asset Management Services (FAMS) contract for 
I-95; the I-95 investments included in this Project would fall under that contract agreement. 
Briefly, FAMS is an approach that provides DOTs with the ability to choose customized 
maintenance and operations services. FAMS offerings range from fully staffed maintenance 
crews working under the direction of DOT managers, to comprehensive performance-based 
maintenance programs delivering continuous performance 24/7 under a single FAMS contract. 
Performance metrics and level of service requirements will be included as part of the contract to 
ensure lowest life-cycle costs are achieved.  
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Description of All Evaluations of the Project for Private Funding 
NCDOT was an early applicant for FHWA’s Interstate System Reconstruction and 
Rehabilitation Pilot Program and was one of three states conditionally approved. NCDOT 
completed an extensive study of both needs and funding options for I-95 and implemented tolls 
in other NC corridors. Opposition to tolling in North Carolina has been fierce and has been 
challenged in the courts, deterring implementation of tolling elsewhere in the state for the 
foreseeable future. This demonstrates NCDOT’s work to evaluate all options for funding the 
Project improvements without Federal funding. 

4.3 Project Parties 
The North Carolina Department of Transportation will deliver the Project. 

North Carolina Department of Transportation 
NCDOT is responsible for maintaining approximately 
80,000 miles of roadways and 18,000 bridges and culverts 
across North Carolina, as well as supporting rail, aviation, 
ferry, public transit, bicycle and pedestrian transportation.  
With an annual operating budget of about $5.0 billion, the 
NCDOT is responsible for building and maintaining the State's transportation network. Federal 
funding accounts for a little over 20 percent of NCDOT's overall budget and about 45 percent of 
its construction budget, generated through the federal motor fuel tax and vehicle fees (mostly on 
trucks). NCDOT understands USDOT reporting requirements and maintains the records and 
accounting systems that will allow it to comply with USDOT's reporting and administration 
requirements. 
The Department's role(s) for the Project includes: 

• BUILD 2019 Discretionary Grant Applicant and Recipient responsible for administering the 
grant if selected for award 

• Funding partner 
• Owner of the right of way  
• Aids in ensuring efficient integration of the BUILD 2019 Project (if selected) into planned 

projects 
• Oversight of the capital project delivery 
• Monitor operations and maintenance standards for outsourced services and maintain assets 

where outsourced agreements do not apply 
• Innovative modeling lead for 2D hydraulic modeling, building on the lessons learned from 

Washington State’s pilot program with The Netherlands and FHWA. 

5. PROJECT READINESS 
Should the Project be approved for BUILD grant funding, NCDOT is ready for obligation as 
soon as the necessary documentation can be executed. The Project has been developed through 
extensive planning with public consultation, with preliminary engineering and design nearly 
complete on several major components. All proposed investments are located within an active 
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highway corridor, with no change in the existing land use. The environmental process is 
underway. Mitigation for environmental permits is facilitated by a Division of Mitigation 
Services. The 401/404 permitting requirements would be coordinated with the United States 
Army Corps of Engineers and the North Carolina Department of Environmental Quality. While 
the improvements will cross waterways, the proposed improvements would fall under 
requirements for a Regional General Permit 31 (described in the Innovation section).  

5.1 Technical Feasibility 
The designs and cost information presented in the Supplemental Materials are based on recent 
similar successfully completed projects by NCDOT. The Project will use a combination of 
Design Bid Build, Design Build, and Progressive Design Build, methods. There is a 45 percent 
contingency on roadway items and 15 percent on structure items. The cost estimates are the 
result of a preliminary engineering study that evaluated the existing facilities and the feasibility 
of the proposed improvements employing appropriate design criteria. All costs and designs have 
been reviewed by NCDOT’s engineering staff. 
NCDOT’s hydraulics team has reviewed all proposed resiliency investments and the proposed 
modeling strategy. 

5.2 Project Schedule  
Figure 7 depicts the project schedule. Assuming 
awards are made by November 2019 and it takes four 
months to complete an agreement, the environmental 
work could begin on two of the project elements in 
2020; the other two elements would have ongoing 
environmental work that started in 2019. Construction 
on utilities can begin as early as 2020 for some project 
elements with the full Project completed by the end of 
2025, well ahead of the September 2026 requirement. 

5.3 Required Approvals 
The following describes the status of required 
approvals. 

Environmental Permits and Reviews 
Table 4 summarizes the status of each major Project 
component. 

Based on project experience elsewhere in the Project 
area, it is anticipated that the appropriate National 
Environment Policy Act (NEPA) action is a 
documented Categorical Exclusion (CE). However, it is recognized that the Lead Federal 
Agency will make the determination regarding the NEPA action required. NCDOT’s 

Figure 7: Project Schedule 
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participation in USDOT’s innovative environmental process and also in the Pilot Program to use 
GIS scans of the project area to reduce data collection will help expedite Project implementation. 

Table 4: Environmental Review Milestones 

STIP Project Description Final Environmental Document Scheduled Date 

I-5987 US 301 TO I-95 BUS/US 301. 
WIDEN TO 8 LANES. CE Type III Fall 2019 

I-5879 SR 1528 (EXIT 19). IMPROVE 
INTERCHANGE. CE Type III Completed, 

Nov-18 

H129200-BB CARTHAGE ROAD TO US 301. 
WIDEN TO 8 LANES 

CE Anticipated based on similar 
projects Winter 2020 

H129200-BA I-74 TO CARTHAGE ROAD. 
WIDEN TO 8 LANES. 

CE Anticipated based on similar 
projects Winter 2020 

 

Information on Reviews, Approvals and Permits by Other Agencies 
Beyond those approvals needed for NEPA and the innovations in project delivery described in 
the Innovations section, no additional reviews or permits are anticipated to be required by other 
agencies.  

Description of Public Engagement for the Project 
All components of the Project were vetted through a data-driven planning process that 
coordinated transportation and land-use planning decisions and encouraged community 
participation. North Carolina’s Strategic Transportation Investment initiative (STI) process has 
three major “tiers” for investment. These tiers are based on a candidate project’s function in the 
overall transportation system. Projects on the interstates such as I-95 are part of the statewide 
investment tier. The statewide tier projects are selected purely on a data-driven basis. Once 
selected, they can go into the STIP.  
All but two of the Project components are in the current STIP. These are installation of water 
monitoring gauges and their connection to the ITS system along I-95 in the Lumberton area and 
the installation of fiber optic cable to connect the gauges to the fiber optic cable that is already 
programmed for main I-95 corridor.  
NCDOT has completed a significant body of planning work over the past decade to develop the 
components that make up this Project. The findings of these studies (some of which included 
public outreach) have informed the choice of investments, cost estimates, environmental 
approach and technical feasibility. 

State and Local Planning 
All project components are identified in the current STIP except for the installation of fiber optic 
cable to connect the gauges, the hydraulic modeling components, and items H129200-BA and 
BB. Broadband is included in the Governor’s Long-Range Vision for 2040. Provision and use of 
technology to serve travelers called out in State Long Range Transportation Plan. Federal 
Transportation Requirements Affecting State and Local Planning. In addition, the reconstruction 
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of I-95 at its southern end to be more resilient is one of the recommendations of the state’s 
Hurricane Florence Recovery Recommendations report, developed by the North Carolina State 
Office of Management and Budget at the direction of Governor Cooper4. 

Federal Transportation Requirements Affecting State and Local Planning 
Many of the needs addressed by the Project components are identified in the state’s Multimodal 
Freight Plan Final Report (2017) included with the Supplemental Materials. These include the 
bridge clearance issues on I-95 (map page 70) and the need to rehabilitate highway pavement 
along I-95 (map page 69) and the need to address truck travel time reliability along I-95 (map 
page 11). The Project thus supports the Freight Plan; I-95 is included in USDOT’s National 
Highway Freight Network.  

5.4 Assessment of Project Risks and Mitigation Strategies 
The NCDOT has completed work similar to the proposed project and experienced no 
procurement delays of any significance. The project site is currently utilized for highway 
purposes and is situated within an active transportation corridor, reducing many potential risks.  
NCDOT tracks Construction Project Delivery in terms of budget and schedule as part of its own 
performance metrics. The 2018 Annual Report on Performance describes the outcomes for the 
2017-2018 fiscal year and the prior year comparator—the most recent data available Project 
delivery metrics are on page 13 of the report.  

Table 5 illustrates that the Department met its target. The NCDOT is familiar with federal 
funding obligation and construction procedures.  

Table 5: NCDOT Project Delivery Performance 

Performance 
Measure 

How NCDOT 
Measures It 

Target Previous 
Result 
(2016-2017 
FY) 

Current Result 
(2017-2018 FY) 

Target 
Met 

Construction 
Projects—On 
Schedule 

Percentage completed 
on schedule 

More than 
90% 

90% 92%  
Construction 
Projects—On 
Budget 

Total budget overrun on 
completed projects 

Less than 
5% 

3.4% -0.3% 
(came in below 

budget) 
 

Source: 2018 NCDOT Annual Report on Performance, updated January 9, 2019 
 

5.5 Benefit Cost Analysis 
The Project is cost effective.  

                                                 
4 Office of the Governor. October 10, 2018. “Hurricane Florence Recovery Recommendations,” State of North Carolina. 
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Project Benefit Cost. A 30-year evaluation period was applied in recognition of the sizeable 
share of Project costs addressing resiliency challenges, investments made to address very 
long-term changes in our climate. When the stream of costs and benefits are discounted at 7 
percent, the Benefit Cost Ratio (BCR) for the Project is 4.41, This BC ratio represents a large 
return on investment, particularly for a $685 million dollar project. For details on the Benefit 
Cost Analysis and the methodologies used, please see the technical memo included as an 
Attachment, and BCA spreadsheet workbook included within the provided support materials. 
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BCA Summary Table for 30-year Analysis Period in 2017 $ Million 
 Discounted at 7% 
Costs   
Capital Costs $501.5 
Total Costs $501.5 

  
Benefits   
Safety   
Reduced Highway Fatalities and Crashes $87.2 
Detour Safety Savings** $30.4 
Sub-Total Safety $117.6 
Economic Competitiveness   
Travel Time Savings $1,316.7 
Delays During Construction -$15.3 
Truck Vehicle Operating Savings $451.6 
Detour Travel Time Savings** $51.4 
Detour Truck Operating Savings** $17.6 
Detour Value of Trips not Taken** $212.5 
Detour Vehicle Operating Cost Savings** $36.4 
Sub-Total Economic Competitiveness $2,070.8 
State of Good Repair   
Residual Value $25.0 
Flood Resilience Repair Cost Savings $0.5 
Sub-Total State of Good Repair $25.5 
Environmental Sustainability   
Emissions Savings (auto) [Includes diversions**] $1.5 
Emissions Savings (truck) [Includes diversions**] $9.0 
Sub-Total Environmental Sustainability $10.5 
Quality of Life   
Sub-Total Quality of Life $0.0 
O&M Costs -$14.9 
Net O&M -$14.9 

  
Total Benefits $2,209.5 

  
BC Ratio 4.41 
Net Present value $1,708.0 
**Note: Sum of 20-year and 50-year storms  
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