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BASIC PROJECT INFORMATION

What is the Project Name? US 64 over the Alligator River STERLING (Strengthening Transportation 
Evacuation Resilient Lifeline and Improving Network Gateway) Project

Eligibility Criteria

Project Description (Replacement, 
Rehabilitation, Preservation, or 
Protection projects, including 
bridge bundling and NBIS culvert 
replacement or rehabilitation

The US 64 over the Alligator River STERLING Project seeks Bridge 
Investment Program (BIP) Large Bridge Grant funds to allow the North 
Carolina Department of Transportation (NCDOT) to maintain critical 
connections to the Outer Banks by replacing the currently deficient 
Alligator River Bridge connecting Tyrrell and Dare Counties.  The 
replacement of the Alligator River Bridge is currently listed as State 
Transportation Improvement Program (STIP) No. HB-0001.  STERLING 
and Project HB-0001 will be used interchangeably in this application.

BIP Request (minimum grant award 
is $50 million)

Exact Amount in year-of-expenditure dollars: $131,000,000

Total Project Cost (total project 
cost greater than $100 million for 
Large Bridge Projects)

Estimate in year-of-expenditure dollars: $268,100,000

Who is the Project Sponsor 1 – State: North Carolina Department of Transportation

Maintenance Commitment NCDOT certifies that they will be responsible for maintenance of the 
completed structure.

Bike and Pedestrian 
Accommodation required by 23 
U.S.C. 217(e)

Based on the preliminary design, the bridge typical section will carry 
two 12-foot lanes with 8-foot shoulders for a clear width of 40 feet. 
The railing height will be set at 4 feet, 6 inches to be more suitable 
for bicycle traffic on the paved shoulders. The shoulders will also 
accommodate pedestrians.

Additional Project Information

State(s) in which project is located North Carolina

Does the project serve an urban or 
rural community?

Project connects rural areas of Tyrrell County (pop. 4,407) and Dare 
County (pop. 33,920)

List all Project Co-applicants N/A

Identify the Lead Applicant 
(who will be also the applicant 
responsible for administration of 
BIP funds if application is selected 
and point of contact for the 
application.)

North Carolina Department of Transportation

Contact: Greg Burns, PE

Eastern Deputy Chief Engineer

Email: gburns@ncdot.gov

Telephone: (919) 707-2512
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BASIC PROJECT INFORMATION

Was an application for USDOT 
discretionary grant finding for this 
project previously submitted?

Yes – 2022 USDOT MPDG MEGA and INFRA Grant applications are 
currently under review.

Is the project located (entirely 
of partially) in federal or USDOT 
designated areas?

Yes. Census Tracts 37177960100 and 37055970501 are listed as 
Opportunity Zones

National Bridge Inventory Data

Identification

Item 1 – State Code & Name 37 – North Carolina

Item 8 – Structure Number 000000001770007

Item 5A – Record Type 1 -On Structure

Item 3 – County Code & Name 177 - Tyrrell

Item 6 – Feature Intersected Alligator River

Item 7 – Facility Carried US 64

Item 16 - Latitude 35.89957

Item 17 – Longitude -76.00393

Item 98 – Border Bridge N/A

Item 99 – Border Bridge Structure 
Number

N/A

Classification

Item 112 – NBIS Bridge System Y - Yes

Item 104 – Highway System of 
Inventory

1 –On NHS

Item 26 – Functional Classification 02 - Rural Principal Arterial - other

Item 110 – Designated National 
Network

1 – On National Truck Network

Item 20 - Toll 3 – on free road

Item 21 – Maintenance 
Responsibility

1 -State Highway Agency

Item 22 – Owner 1 -State Highway Agency

Age and Service

Item 27 – Year Built 1960

Item 106 – Year Reconstructed 0 – (preservation activities and repairs have been conducted, but the 
bridge has not been reconstructed.)

Item 42 – Type of Service 1 – On Highway; 5 - Over Waterway

Item 28A – Lanes on the Structure 2

Item 29 – Average Daily Traffic 3,700
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BASIC PROJECT INFORMATION

Item 109 – Average Daily Truck 
Traffic PCT

14

Item 19 – Bypass, Detour Length 98.8 miles (highway traffic) and 147 miles (waterway traffic)

Structure Type and Material

Item 43 – Structure Type, Main Steel Main Span, 317 – Movable Swing

Condition

Item 58 – Deck Condition 5 – Fair Condition

Item 59 – Superstructure Condition 5 – Fair Condition

Item 60 – Substructure Condition 4 – Poor Condition

Item 61 – Channel and Channel 
Protection

7 – Channel remediation is in satisfactory condition

Item 62 – Culverts N – Not a culvert

Geometric Data

Item 49 – Structure Length 14,961 feet

Item 50 – Curb or Sidewalk Widths 1.3 feet left; 1.3 feet right

Item 51 – Bridge Roadway Width, 
curb-to-curb

25.9 feet

Item 52 – Deck Width, out-to-out 31.5 feet

Item 53 – Minimum Vertical 
Clearance over Bridge Roadway

9999 – (unlimited clearance)

Item 54 – Minimum Vertical 
Underclearance

N – No highway or railroad below

Item 55 – Minimum Lateral 
Underclearance on Right

N – No highway or railroad below

Item 56 – Minimum Lateral 
Underclearance on Left

N/A

Navigation Data

Item 111 – Pier Protection 2 - In place; functioning

Item 39 – Navigation Vertical 
Clearance

14.7 feet (when closed, unlimited when open)

Item 40 – Navigation Horizontal 
Clearance

99.7 feet

Load Rating and Posting

Item 70 – Bridge Posting 5 – equal to or above legal loads
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BASIC PROJECT INFORMATION

Item 41 – Structure Open, Posted, 
or Closed to Traffic

A – Open

Appraisal

Item 113 – Scour Critical Bridges 8 – Foundations stable; scour above top of footing

Inspection

Item 90 – Inspection date March 2020 (as listed in National Bridge Inventory, NCDOT inspected 
the bridge in March 2022).
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I. PROJECT LOCATION

The Alligator River Bridge is on US 64 as 
shown in Figure 1.  US 64 in eastern North 
Carolina is a vital transportation corridor 
critical for statewide mobility and regional 
connectivity. The facility is one of NCDOT’s 
Strategic Transportation Corridors.  It is 
the only designated expressway in the 
area and is a primary east-west route to 
northeastern North Carolina between I-95, 
US 17 and the Outer Banks. It is also a 
critical connection for residents of Tyrrell 
and Dare Counties and is used to access 
jobs, medical facilities, and other goods 
and services. One of only two US routes 
to the Outer Banks, US 64 is heavily used 
by tourists and is a designated hurricane 
evacuation route.

US 64’s importance as a hurricane 
evacuation route cannot be overstated.   
As shown in the supplemental information, 
87 tropical systems have impacted the 
Outer Banks since 1960.

An incident took place on July 18, 2020 
illustrating the critical nature of this 
corridor. The Washington (NC) Daily news 
reported it as Tyrrell County’s worst traffic 
jam. The reason for the incident on US 
64 was a crash on the alternate US 158 
route to the Outer Banks using the Wright 

Memorial Bridge. The Wright Memorial 
Bridge closing during peak vacation 
season, coupled with the five bridge 
openings of the movable span at the US 64 
Alligator River bridge during the event, led 
to an 18-mile backup of nearly 2,000 cars 
needing to use the Alligator River Bridge. 
The event is indicative of the importance 
of the route and the bridge.

The state of North Carolina understands 
the importance of maximizing the safety 
of residents and tourists visiting the 
Outer Banks, especially during tropical 
storm events. In 2005, North Carolina 
General Statute 136-102.7 set a “goal” of 
18 hours for evacuation travel clearance 
time for the Outer Banks based on a 24-
hour warning and watch timeframe. In 
2019, NCDOT developed the “Proposed 
US 64 Corridor Improvements Hurricane 
Evacuation Reevaluation” report, which 
is included in the project supplemental 
materials. The report indicated that, 
despite an increase of the goal to 30 hours 
due to better hurricane forecasting, the 
US 64 clearance time for the 2040 no-
build alternative was 34.2 hours. While 
the proposed Alligator River Bridge 
Replacement does not increase lane 
capacity, it does eliminate the issue of the 
movable bridge conflict and maintenance 
concerns by replacing it with a modern 
two-lane, high-level, fixed-span bridge over 
the Intracoastal Waterway (ICW).

The above discussion highlights challenges 
with the current facility during normal 
operations. However, as the facility has 
aged, it often fails to achieve normal 
operations. Figure 2 shows that for each 
full year since 2017, multiple roadway and 
waterway closures for electrical system 
maintenance have been required.  This 
trend is continuing in 2022, as eight 
maintenance repairs have been noted 
through June 30.

Figure 1: Alligator River Bridge Location
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FIGURE 2: ELECTRICAL SYSTEM MAINTENANCE | ROADWAY AND WATERWAY CLOSURES 2017-2021
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The average delay for electrical closures 
is approximately 2 hours; although delays 
of up to 36 hours have been reported.  
It should be noted that the bridge has 
required repairs of up to eight days 
to address mechanical issues and it is 
anticipated that such repair closures will 
continue to be necessary to keep the 
existing facility functional.  During these 
times, the bridge is impassable to both 
highway and waterway traffic.  These 
closures have a substantial impact on the 
traveling community. When the bridge is 
unavailable, a detour of over 90 miles is 
required for highway traffic, as shown in 
Figure 3. The detour for waterway traffic is 
even longer (147 miles) as shown in  
Figure 4.

Figure 3: Alligator River Roadway Detour Route
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Figure 4: Alligator River Marine Detour Route
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As noted in Table 1, the proposed bridge 
replacement features a high rise, fixed 
span (non-movable) arrangement. Based 
on coordination with the US Coast Guard, 
the new bridge is proposed to include 
a horizontal clearance of 140 feet and 
a vertical clearance of 65 feet for the 
navigational channel of the river, as 
delineated by the US Army Corps of 
Engineers-Wilmington District. Based on 
the preliminary design, the bridge typical 
section will carry two 12-foot lanes with 
8-foot shoulders for a clear width of 40 

feet. The railing height will be set at 4.5 
feet to accommodate bicycle traffic. The 
bridge will consist of 134 spans of lengths 
varying from 80 feet to 170 feet over the 
dedicated channel with a total length of 3.3 
miles. The navigation channel is currently 
located toward the western terminus of the 
bridge, approximately 6,600 feet from the 
end bent. Precast, prestressed concrete 
beams with a cast-in-place concrete deck 
will comprise the superstructure.

TABLE 1

BRIDGE FEATURE EXISTING BRIDGE PROPOSED BRIDGE

Intersection Type “At Grade” with signal control
“Grade Separated” with continuous flow – no 
stopped conditions

Bridge Type
Machinery driven movable 
span 

High rise fixed span

Main Span Materials
Fracture critical, steel 
through girder system with 
filled grid deck

Redundant precast, prestressed concrete girders 
with precast deck panels with composite concrete 
deck

Vertical Clearance to 
Navigation Channel

14 feet in closed position; 
Unlimited in open position

65 feet to fixed span

Horizontal Clearance 
for Navigation

Two 100-foot clear channels One 140-foot clear channel

Bridge Protection 
from Vessel Collision

Wooden fenders at pivot and 
rest piers only

AASHTO designed waterline footings for vessel 
criteria

Clear Roadway Width
26 feet: two 12-foot lanes with 
1 foot shoulders

40 feet: two 12-foot lanes with 8-foot shoulders with 
bicycle access

Railing
Substandard “corral” rail with 
a 2-foot, 10-inch height from 
deck

Crash tested vehicular/bicycle safe 4.5-foot high 
railing; the proposed railing complies with the 
Manual for Assessing Safety Hardware (MASH).

Corrosion Resistance No significant criteria known
Concrete additives, low water to cement ratios, 
epoxy rebar in superstructure, carbon fiber bars in 
substructure
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All precast piles and cast-in-place concrete 
in the substructure will utilize carbon fiber 
reinforcement to eliminate rebar corrosion. 
Table 1 highlights the difference between 
the existing facility and the proposed 
STERLING Project design.

The entire bridge replacement, including 
some realignment of US 64, will be 
constructed on new location approximately 
4.6 miles in length and slightly north of the 
existing alignment (See Figure 5). The 
preferred alternative selection was a result 
of the investigation of six alternatives and 
is considered the Least Environmentally 
Damaging Practicable Alternative. The 
alignment shift allows for continued use of 
the existing bridge during construction. In 
addition, the offset will not interfere with 
the swing span operation, thus allowing 
waterway traffic to be unimpeded. 

Figure 5: Aerial View of Bridge Site with Proposed 
Alignment

FUNDING CHALLENGES
NCDOT maintains approximately 13,000 
bridges across the state.  There are 
only two major sources of funding - the 
maintenance program and the capital 
program. 

The maintenance program is budgeted 
every two years through the state 
budget process by the North Carolina 
General Assembly. The specific allocation 
to the Bridge Program for state fiscal 

year 2023 is $275 million. Since the 
department maintains the county road 
network throughout the state, there are 
significantly more needs than funding for 
the program.  Depending on costs, the 
department normally replaces between 
100 and 150 bridges annually with this 
maintenance allocation. 

The ability to use BIP funds to offset 
the substantial cost, $268 million, is 
imperative to allow replacement of 
the existing Alligator River Bridge and 
offer a considerable reduction of future 
operations and maintenance costs for 
NCDOT. Without these funds, another 
stop-gap rehabilitation will be required in 
two-to-three years, and this pattern will 
continue in perpetuity through the life of 
this aging structure. Within the current 
STIP, STERLING is not a feasible project 
without BIP funding and the project would 
be indefinitely delayed.

II. PROJECT HISTORY

The existing bridge, Tyrrell County 
Bridge #7 (Lindsay C. Warren Bridge), 
was constructed in 1960 as a 2.8-mile 
long, movable swing span bridge over 
the Alligator River and ICW. The ICW is 
a 3,000-mile inland waterway running 
from New Jersey to Texas through natural 
waterways and artificial canals. The ICW 
provides a navigable route for waterway 
commerce without many of the hazards 
of travel on the open sea. Nearly two 
million tons of cargo pass through North 
Carolina’s portion of the ICW each year. 
The Alligator River Bridge swing span 
provides a 14-foot vertical clearance 
in the closed position and unlimited 
clearance in the open position. The bridge 
was considered to be a state-of-the-art 
structure when it opened to traffic.
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Accommodating both roadway and 
waterway traffic requires many openings 
of the structure each day. As shown in 
Figure 6, between 3,000 and 4,000 
openings of the bridge have taken place 
each year since 2016. As of June 30, the 
bridge has already opened 1,811 times, 
allowing 2,869 vessels to pass through the 
bridge.

The existing bridge consists of 342 approach 
spans, each approximately 50 feet in length, 
and a 261-foot swing span providing two 
100-foot horizontal clear channel spans for 
navigation when open. The typical section 
of the bridge carries two 12-foot lanes and a 
1 foot shoulder with a clear width of 26 feet. 
The approach spans consist of a cast-in-
place concrete slab on precast, prestressed 
concrete girders. The barrier rails are cast-
in-place “corral” style with a 2-foot height 
above a 10-inch curb section. The swing span 
consists of two steel through plate girders 
with a floor beam and stringer system. The 
deck is a 4-inch thick, concrete-filled steel 
grating. Due to the lack of redundancy in this 
superstructure type, the span is considered 
fracture critical – fracturing of the through 
girders could result in immediate collapse. 
The substructure of the bridge consists of 
precast concrete piles and cast-in-place 
concrete bent caps. The pivot pier and rest 
piers are protected against minor vessel 

course deviations by a wooden fender 
system. The bridge mechanism was mainly 
custom built. Repairs have required specially 
made parts, which leads to long closures of 
the bridge to highway traffic.

Replacement of this facility is critical 
due to its deteriorated state and safety 
concerns. In 1999, NCDOT initiated a 
feasibility study to replace the existing 
bridge. The bridge is classified as 
structurally deficient. The term indicates a 
structure is in overall poor condition and/
or has an unsatisfactory load carrying 
capacity but does not mean the structure 
is unsafe. The sufficiency rating of the 
bridge in the 2022 inspection report is 
30.5 out of 100. In November of 2019, a 
$17 million major preservation project 
allowed for the continued use of the bridge 
for an estimated 7-year duration before 
the next major preservation. The bridge 
preservation included an extensive pile 
jacketing operation, deck resurfacing and 
machinery repair to allow the bridge to 
remain open (See Figure 7). Pile jacketing 
involves placing a concrete cover (jacket) 
around an existing pile structure to 
counteract the effects of corrosion or 
other damage. The jackets maintain the 
required strength of this critical foundation 
element.

FIGURE 6: ALLIGATOR BRIDGE OPENINGS OVER TIME
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PROJECT AREA
The STERLING Project is located on US 64, 
the main route between the Outer Banks 
of North Carolina and the I-95 Corridor. 
US 64 is a part of the National Highway 
System. Located in the northeast portion 
of North Carolina, the bridge connects the 
urban centers of Plymouth, NC and Manteo, 
NC. Plymouth is approximately 45 miles 
west of the project site and Manteo is 23 
miles to the east. The bridge is a commuter 
route to employment from the historically 
disadvantaged community (HDC) of Tyrrell 
County, Census Tract 9601. Tract 9601 is 
also listed as an Area of Persistent Poverty 
(APP). Both census tracts in the project 
study area are listed as Opportunity Zones. 
On the east side of the facility is Dare 
County Census Tract 9705.01, which is not 
listed as either an APP or HDC. 

Tyrrell County is listed by the US Census 
as completely rural, whereas Dare County 
is listed as 7.1 percent urban based on 
population. Goods and services, as well as 
most of the vacationers traveling to the 
Outer Banks, traverse this critical route. 
US 64 is one of two routes serving the 
Outer Banks and provides a key hurricane 
evacuation byway (Figure 8).

Figure 8: Outer Banks Evacuation Routes (In Red)

The bridge crosses the ICW, a key 
economic driver for the Atlantic and Gulf 
Coast. The ICW, completed in 1932 runs 
from New York to Texas and is part of 
the National Multimodal Freight Network. 
The ICW extends down the Alligator River 
through the 21-mile Alligator River-Pungo 
River Canal and into the Pungo River.

III. PROJECT SELECTION CRITERIA

CRITERION #1: STATE OF GOOD REPAIR 
The STERLING Project contributes to 
a state of good repair by modernizing 
a critical piece of infrastructure that is 
currently at the end of its useful design life. 
The Alligator River Bridge is specifically 
mentioned in the June 2021 North Carolina 
Transportation Asset Management 
Plan (TAMP), which is included in the 
supplemental materials. The Plan notes 
that repairs to the facility were required 
after Hurricane Matthew, which damaged 
the fender walkway, and Hurricane Isabel, 
which damaged the motors on the bridge. 
The Plan recommends replacing the current 
facility with a fixed span structure. Without 
BIP funds, another expensive preservation 
of the existing facility will be required within 
the next two-to-three years.

In addition to mechanical repairs, shown in 
Figure 9, the aging structure has frequent 
electrical faults. Figure 10 shows system 

Figure 7: Preservation of Bridge including Pile 
Jacketing
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alarms for the bridge over just a 11-day 
period in January 2022. These frequent 
issues require continuous monitoring by 
bridge staff, who must be on-duty 24 hours 
a day.

The proposed fixed span bridge would 
accommodate current roadway and boat 
traffic without the extensive maintenance 
needs of the current swing span system. 
The movable bridge requires staffing 24 
hours a day and 365 days a year to open on 
demand to vessels. Even in a harsh coastal 
climate, it is anticipated that the new facility 
will require minimal maintenance over the 
next 100 years.

NCDOT developed a Vessel Collision Risk 
Assessment Report for the Replacement of 
the Alligator River Bridge in January 2022 
(included in the supplemental materials). 
Using the Method II analysis procedures 
from the 2020 AASHTO LRFD Bridge 
Design Specifications, an analysis was 
conducted to determine the design vessel 
impact forces on the proposed substructure 
units of the replacement bridge in the event 
of a vessel collision.

The following three vessel collisions 
scenarios were evaluated:

 — Case 1: A full vessel impact under 
normal waterway conditions to achieve a 
minimum return period of 10,000 years 
(critical bridge)
 — Case 2: A drifting empty barge impact 
under 100-year storm event condition
 — Case 3: A minimum design impact of 
an empty hopper barge drifting at the 
yearly mean current speed

The estimated design impact loads based 
on the analysis will be used in the final 
design of the replacement bridge.

To avoid corrosion in the critical elements 
of the new bridge, the precast piles and 
substructure concrete will be reinforced 

with Carbon Fiber Reinforced Polymer 
(CFRP) prestressing strand and rebar. 
Alligator River is located in a highly 
corrosive area, which has significantly 
affected the life of the existing structure. 
In 2016, NCDOT, in conjunction with North 
Carolina State University, documented 
the benefits of CFRP prestressing strands 
as an effective and sustainable strand 
material. The significant improvement to 
conventional strands is the replacement 
of a steel strand with a non-corroding 
composite material. The same benefit is 
achieved by replacing steel rebar with 
CFRP rebar. NCDOT used CFRP on a pilot 
project in nearby Carteret County and 

Figure 9: Alligator River Maintenance
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has monitored and positively assessed 
the strands and rebar through its annual 
National Bridge Inspection Standards 
Program.

In addition, the design includes many 
features to withstand highly corrosive 

conditions, including: concrete additives, 
increased rebar cover, reduced girder 
stresses, precast deck panels, low water 
cement ratios and all epoxy coated deck. 
There are substantial benefits to replacing 
the existing structure with a new facility 
that is designed to require minimal 
maintenance for the next 100 years.  Based 
on the Benefit Cost Analysis summarized 
below and included in the supplemental 

materials, the replacement would create 
$87.5 million in savings with a Net Present 
Value (NPV) of $24.9 million.

CRITERION #2: SAFETY 
This project addresses the known safety 
issues of the facility, as documented in 
a 2022 highway crash analysis (Table 
2). Many motorists traveling across 
this section of US 64 do not live in the 
surrounding area.  Consequently, they are 
unable to anticipate bridge closures, which 
contributes to the overall crash rate of the 
facility. Of the crashes analyzed, 10 took 
place between the eastbound bridge stop 
arm and the westbound bridge stop arm, 
with two crashes into the bridge tender 
house and one on the swing span itself.

After a review of multiple Crash 
Modification Factors (CMFs) from the 
CMF Clearinghouse, it was determined 
that a 19 percent reduction in crashes 
for the STERLING Project is a reasonable 
estimate based on CMF ID 8336 for the 
bridge replacement and improvement of 
the multiple substandard features being 
revised to meet current standards. The 
increased shoulder width and rail height 
also serve as a safety benefit to bicyclists 
and pedestrians.

TABLE 2

ALLIGATOR RIVER BRIDGE HIGH LEVEL CRASH SUMMARY, 3/1/2017 TO 2/28/2022

Crash Type Number of Crashes Percent of Total

Total Crash 46 100.00

Fatal Crash 1 2.17

Non-Fatal Injury Crash 14 30.43

Total Injury Crash 15 32.61

Property Damage Only Crashes 31 67.39

Night Crashes 10 21.74

Wet Weather Crashes 8 17.39

Figure 10: Alarm History
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CRITERION #3: MOBILITY AND ECONOMIC 
COMPETITIVENESS 
This project contributes to the Mobility 
and Economic Competitiveness criteria by 
reducing wait times for travelers on US 64 
and providing a more reliable structure. 
The bridge closes on average 10 times per 
day with an average closing duration of 8 
minutes. Overall, bridge closings accounted 
for 18,461 vehicle hours of delay (769 days) 
of delay in 2019 and 14,773 vehicle hours 
of delay (616 days) of delay in 2020. These 
delays waste fuel, increase emissions, and 
impede the reliable flow of traffic. Travel 
time savings benefits were estimated using 
total travel time saved by autos and trucks 
at a value of $17.80 per hour for passenger 
vehicles, and $32.00 per hour for trucks. 
This travel time savings offers a savings of 
$78 million over the 100-year bridge life 
with a NPV of $22.3 million.

Both the highway and nautical modes 
of transportation are critical to life on 
the Outer Banks.  The North Carolina 
State Tourism Office, VisitNC, stated 
that Dare County is the fourth largest 
tourism destination in North Carolina.  It is 
estimated that 2020 tourism spending in 
Dare County was $1.4 billion.

In addition to fishing and industries 
supportive of recreational boating, the 
ICW provides critical raw material to 
manufacturing facilities in Eastern North 
Carolina.  Local North Carolina commercial 
users of the ICW include Nucor Steel, 
a Fortune 500 Company, and MiTek, a 
Berkshire Hathaway company. Nucor Steel, 
Cofield Plant is one of three steel mills 
producing steel plates for uses including 
railroad tank cars, bridge plate girders 
and armored personnel carriers. Located 
north of the Project site on 900 acres 
along the Chowan River, Nucor receives 
scrap metal via barge pushed by tugs from 
the Port of Wilmington located south of 

the Project site via the ICW. In 2021, Nucor 
Corporation was listed by NC Commerce 
as the third largest employer in Hertford 
County, directly providing more than 
250 jobs to the area. MiTek is in Edenton, 
NC northwest of the Project along the 
Albemarle Sound at the mouth of the 
Chowan River. The company manufactures 
truss plates and other metal fabrications 
for the building industry. Like Nucor, MiTek 
relies on barges from Wilmington for raw 
materials. In 2021, MiTek was listed by NC 
Commerce as the 13th largest employer in 
Chowan County, directly providing more 
than 50 jobs.

The STERLING project will help increase 
the dependability of transportation options 
for workers living in Tyrrell County who 
work in Dare County. Currently, travelers 
have to account for boat passage in their 
daily commutes; additionally, they are 
at risk when the bridge opening/closing 
mechanism cause unanticipated delays. 
When the current facility breaks down, 
traffic is diverted via NC 94 to US 264 
back to US 64, increasing the distance 
traveled from 28 miles to over 90 miles. 
Based on NCDOT statistics, included in 
the supplemental information, each day of 
diversion costs approximately $182,366 
dollars for trucks and cars.

Because there are only two routes to 
access the Outer Banks, substantial 
congestion and delay is possible even 
when the Alligator River Bridge is 
functioning normally. As previously 
mentioned, the July 18, 2020 traffic 
backup inconvenienced thousands of 
tourists. According to the Washington Daily 
news, contributing factors to the backup 
were: 

1. “A heavy volume of beach-bound 
traffic on the season’s hottest weekend 
— the thermometer hit 94 (degrees) in 
mid-afternoon
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2. The bottleneck of a 28-mile stretch of 
two-lane highway between Columbia 
and Manns Harbor, where the slow man 
rules

3. The Alligator River drawbridge 
astride the busy Atlantic Intracoastal 
Waterway.”

But perhaps the biggest contributor was 
a five-vehicle collision on the Wright 
Memorial Bridge (US 158) over Currituck 
Sound about 11 a.m. Saturday that closed 
the eastbound lanes for three hours and 
backed up traffic for 10 miles, as The 
Virginian-Pilot reported. The stoppage 
prompted many Outer Banks visitors 
from Tidewater Virginia and points north 
to try to reach the sand and surf via the 
nearest alternative route — US 64 through 
Columbia. The newspaper reported that 
the Alligator River bridge opened to boat 
five times during the 6-hour traffic jam, 
with closures ranging from 6 to 12 minutes.

Although the replacement of the Alligator 
River bridge will not add capacity to the 
system, by eliminating openings and 
closings of the bridge, much greater 
reliability will be provided to users of US 
64 as well as those traversing the ICW.

CRITERION #4: CLIMATE CHANGE, 
RESILIENCY, AND THE ENVIRONMENT 
This project contributes to the Climate 
Change, Resilience, and the Environment 
criteria by removing delays, particularly 
for automotive traffic, avoiding long off-
site detours, and providing a facility that is 
built to last for the next 100 years. 

By increasing the reliability of this route, 
the project also ensures redundant access 
routes to the Outer Banks.  If the bridge 
were to fail for any substantial amount 
of time, travel, particularly hurricane 
evacuation, would be much more difficult. 

Because the STERLING Project removes 
delays associated with bridge closings 
without adding capacity to the current 
system, the project will achieve substantial 
emissions reductions over the life of 
the facility. Removing requirements for 
boat passage will allow for substantive 
reductions in greenhouse gas (GHG) 
emissions. NCDOT reviewed closing 
data from 2019 and 2020 to examine 
emissions for the current structure as well 
as the savings anticipated by replacing 
the bridge. The review included average 
numbers of bridge closings, number of 
cars delayed, and average time delay 
caused by the closure. The review targeted 
the median month for bridge closures and 
openings. Reducing emissions has a cost 
savings of $8.6 million over the bridge 
lifespan with a NPV of $3 million.

An EJSCREENING Beta tool evaluation was 
conducted to review potential disparities 
in community impacts. The Tyrrell County 
Census Tract 37177960100 was listed as 
qualifying as a Historically Disadvantaged 
Community; the Dare County Census Tract 
37055970501 was not. Both counties 
were listed in the 98th percentile or 
greater for expected building loss rate 
and expected population loss rate. Both 
counties had more than 90 percent of 
the population lacking a higher education 
degree. Tyrrell County was listed in the 
highest 95th percentile for energy burden 
and exceeded the top 70th percentile 
for occurrences of asthma, diabetes and 
heart disease. Improving the connection 
between Tyrrell and Dare Counties will 
improve not only access to employment, 
goods, and services, it also improves active 
transportation options that have known 
positive health effects.

To limit the impacts of climate change 
and its disproportionate effects on 
historically disadvantaged communities, 
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North Carolina Governor, Roy Cooper, 
signed Executive Order (EO) 80 North 
Carolina’s Commitment to Address 
Climate Change and Transition to a Clean 
Energy Economy, on October 29, 2018. 
EO 80 called for cabinet agencies to 
develop State Climate Risk Assessment 
and Resiliency Plans that support 
communities and sectors of the economy 
most vulnerable to the effects of climate 
change and to enhance the State’s ability 
to protect human life and health, property, 
natural and built infrastructure, cultural 
resources and other public and private 
assets of value to North Carolinians. In 
response to EO 80, the North Carolina 
Department of Environmental Quality 
(DEQ) enlisted subject matter experts 
to provide the current state of climate 
science and change, documented in the 
North Carolina Climate Science Report 
(NCCSR), September 2020. State agencies 
developing the 2020 Resilience Plan 
referenced the key findings and executive 
summary from the NCCSR to understand 
the historical and projected climate trends 
and how they will impact state assets, 
programs and services. The report is 
included in the project supplemental 
materials.

The NCCSR examined the potential 
impacts of climate change on the three 
ecoregions of North Carolina: mountains, 
piedmont, and the coastal plain in which 
this project is located. The report states 
that in the coastal plain, the number of 
very warm nights (above 75 degrees) 
are anticipated to increase. It is likely 
that annual precipitation and heavy 
precipitation days (greater than 3 inches) 
will increase. This increases the risk of 
flooding in this low-lying area. The report 
also notes that models suggest that while 
overall annual precipitation will increase, 
it is also likely that droughts will also be 
more intense and frequent. Finally, the 

report notes a likely increase in severe 
thunderstorms.

The report also projects that the intensity 
of the strongest hurricanes is likely to 
increase with warming and could result 
in stronger hurricanes impacting North 
Carolina and that heavy precipitation 
accompanying hurricanes is very likely 
to increase, expanding freshwater flood 
potential. 

As part of the project, NCDOT developed 
a sea level rise (SLR) study that examined 
various SLR scenarios. The evaluation is 
included in the supplemental materials.  
Using this evaluation, NCDOT will ensure 
that the facility and its approaches are 
designed above predicted floorplains the 
current 25-year floodplain and will improve 
access to the bridge during anticipated 
future flooding events.

SLR projections were reviewed out to year 
2126, which provides for a 100-year design 
life of the bridge. These SLR projections 
include a considerable uncertainty, 
meaning that there is reason to consider 
using more advanced decision-making 
tools. Thus, two different SLR scenarios 
(K14 RCP4.5 and K14 RCP8.5) were 
considered throughout the analysis. This 
approach is consistent with the guidance in 
NCHRP 15-61, which recommends looking 
at a range of SLR scenarios rather than 
relying on a single concept.

The analysis recommended designing the 
low chord of the bridge to accommodate 
a 4-foot SLR over the life of the bridge 
with a maximum 100-year surge level of 3 
feet. It also included a maximum 100-year 
wave crest height of 8.1 feet. To establish a 
conservative design, a 0.9 foot was added 
as well as the AASHTO standard of 1.0 
feet of freeboard. This led to the design 
being established with a recommended 
low chord design elevation of plus 17 feet 
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(North American Vertical Datum).  The 
evaluation is included in the supplemental 
materials.

During construction, NCDOT is evaluating 
potential use of materials from the 
demolition of the existing Alligator River 
Bridge to serve as artificial reefs within the 
Albemarle Sound.

This project will accelerate the adoption 
of innovative technologies by NCDOT and 
promote state-of-the-art technologies and 
new business practices. The proposed 
design replaces metal rebar with CFRP 
prestressing strand technology in 
prestressed concrete piles and caps. This 
will result in improved quality and provide 
longer lasting structures with improved 
reliability and service life in North 
Carolina’s corrosive coastal environments.

The US 64 realignment was developed to 
limit impacts to the surrounding areas. 
A marine/convenience store located 
at the northwest corner of the project 
and minimizes impacts to the Palmetto-
Peartree Preserve (PPP). The PPP is a 
10,000-acre facility that serves as an 
endangered species mitigation bank for 
the red cockaded woodpecker (RCW) 
and provides habitat for red wolves, 
black bears, bobcats and more than 100 
migratory bird species. Development of 
PPP was funded by NCDOT. The STERLING 
Project minimizes impacts to the Alligator 
River National Wildlife Refuge along the 
project’s southern boundary. The refuge 
was established in 1984, to protect rare 
pocosin wetlands and associated wildlife. 
The project will improve wildlife habitat 
connectivity between the north and south 
areas of the roadway. Wildlife crossing 
structures and directional barrier fences 
will be provided to accommodate smaller 
wildlife. Large wildlife crossings were 
created by extending the bridge end spans 
to allow passage adjacent to the riverbank 

areas and by providing directional 
fencing. Provisions will help to reduce 
vehicular animal strikes and increase the 
permeability of the roadway for the wide 
diversity of wildlife in the area.

CRITERION #5: QUALITY OF LIFE 
This project contributes to the Equity, 
Partnership, and Quality of Life criteria 
by benefitting the federally-recognized 
HDC community in Tyrrell, and improving 
access and reliability for residents who 
work in the Outer Banks. The upgraded 
facility will also improve access to medical 
services, food and other goods and 
services. The Tyrrell and Dare County 
Census Tracts in which the project is 
located are North Carolina Opportunity 
Zones. The Zones will benefit from not 
only the implementation of the STERLING 
Project, but grant funding will also supply 
a much-needed economic stimulus during 
construction of the new facility. The 
project avoids relocations to area residents 
and, by keeping the existing facility open 
during construction, will prevent any 
economic displacement.

The ICW is underappreciated as an 
economic driver.  A 2006 report to the 
North Carolina Sea Grant Program states 
that recreational boating along the ICW in 
North Carolina provided:

 •   $257 million in annual sales

 •   Over 4,000 jobs

 •   $124 million in wages

 •   $35.6 million in federal taxes and  
                fees and $21.4 million in state  
                taxes and fees.

According to a 2016 study conducted by 
East Carolina University, approximately 
2,500 transient (recreational) travelers 
take the 5-day trip through the North 
Carolina ICW each year.  These travelers 

https://atlanticintracoastal.org/issues


STERLING | NORTH CAROLINA DOT USDOT LARGE BRIDGE GRANT APPLICATION

18

spend an average of $4,410 during the 
voyage and about $286 in communities 
close to the waterway.

The STERLING Project will provide 8-foot 
paved shoulders with 54-inch bike railings 
to accommodate bicyclists. 

The STERLING Project enjoys the backing 
of nearby communities. Letters of support 
for the bridge replacement have been 
received from Dare and Tyrrell Counties, as 
well as the Towns of Kill Devil Hills, Duck, 
Southern Shores, Kitty Hawk and Nags 
Head.

On August 15, 2021, NCDOT added a web 
page to the NCDOT projects page for the 
Lindsay C. Warren Bridge Replacement 
project (NCDOT: Lindsay C. Warren 
Bridge Replacement) on US 64 over the 
Alligator River. The website provides 
project highlights, maps, documents, news 
releases, property owner resources and 
contact information. 
 
Replacement of the existing facility with a 
fixed span bridge will eliminate potential 
emergency vehicle access conflicts 
with bridge openings. Dare County has 
requested that the bridge “landing points” 
be designed to accommodate emergency 
vehicle access onto the bridge during peak 
travel times, as traffic congestion can 
make it difficult for emergency vehicles 
to get onto the bridge to respond to 
emergencies.

CRITERION #6: INNOVATION 
This project contributes to the Innovation 
criteria by evaluating the use of 
collaborative contracting integrated with 
traditional design-bid-build to mirror 
project delivery benefits achieved in 

CM/GC and Progressive Design Build. 
Considering current volatile market 
conditions, contractor collaboration during 
design and appropriate risk identification 
and sharing are key to successful project 
delivery. Past practices focused on 
competitive, hard-bid contracting models 
that required the owner to plan and 
design the project without input from 
the contractor industry. The scale of the 
STERLING Project with the required in-
water work offers an intensified risk and 
reward for the selected construction firm. 
Prior collaboration provides for a more 
complete understanding of the project and 
helps to avoid claim and change orders 
during delivery.
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TABLE 3: PROJECT COSTS

BIP Request Amount Exact Amount in year-of-expenditure dollars: $131,000,000

Estimated Total of Other Federal funding 
(excluding BIP Request)

Estimate in year-of-expenditure dollars: $78,600,000

Estimated Other Federal funding (excluding 
BIP) further detail

(List each Federal Program and identify Formula or 
Discretionary and the amount for each Federal Program, 
e.g. Program: Federal Formula

Source: Federal Formula

Amount: $78,600,000 (Bridge Formula Program)

Estimated non- Federal funding

(Identify each source of non-Federal funding and 
estimated amount)

Source: NCDOT

Amount: $58,500,000

Future Eligible Project Cost (Sum of BIP 
request, Other Federal Funds, and non-Federal 
Funds, above.

Estimate in year-of-expenditure dollars: $263,000,000

Previously incurred project costs (if 
applicable)

Estimate in year-of-expenditure dollars: $5,100,000

Total Project Cost (Sum of ‘previous incurred’ 
and ‘future eligible’

Estimate in year-of-expenditure dollars: $ 268,100,000

If more than one bridge, will bridge bundling 
be used to deliver the Project?

No
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IV. BENEFIT-COST ANALYSIS

A benefit-cost analysis (BCA) compares 
the full cost of a project to the estimated 
benefits. The full cost includes preliminary 
engineering of the project, right-of-way, 
utilities, construction, ITS and broadband, 
environmental mitigation, administrative 
costs, and utilities. The costs of operating 
the project (both for the build and no 
build scenarios) for the duration of the 
analysis period are also included. The 
benefits are estimated for the build 
scenario. The complete BCA analysis 
report and calculations are included in the 
supplemental materials.

The Project’s BCA analysis covers a 30-
year time period, beginning in 2027. This 
includes the time required for the Project’s 
construction and a period of time following 
construction during which the Project’s 
benefits will accrue. This time frame was 

based on the current (May 2022) Project 
schedule and associated construction 
duration assumptions. This assumes 
construction beginning in 2024 and 
completed by end of calendar year 2026.
The project yields a positive benefit-to-
cost ratio of 1.48 and a Total Net Benefit of 
$431 million, a NPV of $228 million (Table 
4). The benefit-cost analysis demonstrated 
that the project’s benefits are reasonably 
expected to justify the financial 
expenditure.

In addition to the quantified benefits 
reported in Table 4, other benefits 
that do not lend themselves to being 
quantified but are nonetheless achieved 
by the Project were also identified. These 
included: economic competitiveness, 
infrastructure kept in a state of good 
repair, resiliency, and benefits provided 
to marine vessels and their impact on the 
local economy.

TABLE 4

PROJECT
CAPITAL 
COSTS

PROJECT 
COSTS (NPV)

TOTAL NET 
BENEFIT

TOTAL NET 
BENEFIT (NPV)

BENEFIT-COST 
RATIO

2022 BCA 
Summary - 

Alligator River 
Brige Crossing

$268,100,000 $154,609,467 $431,440,620 $228,140,466 1.48
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V. PROJECT READINESS AND 
ENVIRONMENTAL RISK 

PROJECT READINESS

Project Readiness and Environmental Risk– Submit the requested information in Section E.2.b.iii for the 
DOT to conduct a review of the project readiness and environmental risk criteria for the project and provide 
a summary. If project includes multiple bridges, indicate the information for each bridge included in the 
application and what impact would occur on the timeframes if the project were unbundled.

Other Federal Funding and Non-Federal 
Funding Secured

No

NEPA Status – Indicate if the 
determination will likely be the 
result of a Categorical Exclusion (CE), 
Environmental Assessment (EA), or 
Environmental Impact Statement (EIS)

The Categorical Exclusion for the project was signed on August 31, 
2021

Is the project currently programmed in 
the:

 — TIP
 — STIP
 — MPO Long Range Transportation Plan
 — State Long Range Transportation Plan

Yes, the project is programmed in the NCDOT STIP Project as HB-
0001 and construction is post-year.

Is right-of-way acquisition necessary?

Yes

If Yes, Planned or Actual Start of Right-of-Way Acquisition Date:  
2023

Planned or Actual Completion of Right-of-Way Acquisition Date:  
2024

Right-of-way acquisition considerations

If right-of-way must be acquired for the project:

1. Would right-of-way acquisition require relocation of any 
people or businesses? No.

2. If yes, are people or businesses being relocated members of 
traditionally underserved and underrepresented populations 
(Environmental Justice communities)? NA
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PROJECT READINESS

Design Status

Planned or Actual Start of Preliminary Design Date: Final design

scheduled for 2023

Planned or Actual Completion of Preliminary Design Date: Final

scheduled for September 2023

Anticipated Construction Start Date: Date: Anticipated 2023 start

Anticipated Project Completion Date: Date: Anticipated 2026 completion

Maintenance and Preservation Costs:

NCDOT will commit $58,500,000 to complete the design and 
assist in construction of the STERLING Project and has identified 
$78,600,000 in additional federal funds (Federal Formula 
Program). These dedicated funds, along with this grant, will 
allow for full development of the STERLING Project. NCDOT has a 
statewide maintenance plan in place for highway infrastructure, 
which specifically includes the Alligator River Bridge. All parties 
associated with the project have clearly defined operations and 
maintenance responsibilities.

The STERLING Project has already 
completed a rigorous environmental 
and technical review. The environmental 
document was signed in August 2021, and 
25 percent roadway plans (preliminary 
plans) were completed in January 2022. 
The project is programmed in NCDOT’s 
STIP.  Based on the current schedule, 
final design, right-of-way acquisition, and 
permitting will be completed by September 
2023 and project letting is anticipated in 
November 2023.  Funding for the project is 
summarized in Table 5. 

The proposed budget requests $131 million 
in BIP funds (50% of construction funding 
and 49% of all anticipated funding).  
Other federal funds contribute 30% of 
the construction funding and state funds 
account for 20% of the construction 

funding.

PROJECT PRIORITY CONDITIONS
The STERLING Project will substantially 
contribute to BIP goals. In addition to the 
monetary values of these contributions 
shown in the BCA, please refer to the 
following sections of the document for 
each goal:

1. Improves the safety, efficiency, and 
reliability of the movement of people 
and freight over bridges: Criteria 1, 2, 
and 3 

2. Improves the condition of bridges in 
the United States: Criteria 1 and 2 

3. Provides financial assistance that 
leverages and encourages non-Federal 
contributions from project stakeholders 
(see the Funding Challenges 
discussion).
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Table 5: Proposed Project Budget

Item State Funds
Other Federal 

Funds
BIP Funds Total Funds

Federal 
Share

Design $5,100,000 $0 $0 $5,100,000 0%

Right-of-Way $500,000 $0 $0 $500,000 0%

Utilities $500,000 $0 $0 $500,000 0%

Construction $52,400,000 $78,600,000 $131,000,000 $262,000,000 80%

Total $58,500,000 $78,600,000 $131,000,000 $268,100,000 78%
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