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1.0 Purpose of, and Need for, Action

The North Carolina Department of Transportation’s (NCDOT) 2007-2013 Transportation
Improvement Program (TIP) includes a highway improvement project which would improve a
27.3 mile segment of existing US 64 in Tyrrell (TIP No. R-2545) and Dare (TIP No. R-2544)
Counties, North Carolina, from a two-lane to a multiple-lane roadway and replace the Lindsey C.
Warren Bridge over the Alligator River. Consequently, studies are underway in accordance

with the requirements set forth in the North Carolina Environmental Policy Act (NCEPA).

This document describes the purpose of and the need for improvements along this segment of US
64.

1.1 Need for Proposed Action

The primary deficiencies of the US 64 corridor in Tyrrell and Dare counties are:

¢ Non-compliance with North Carolina’s Strategic Highway Corridor Plan and the
Intrastate Highway System

North Carolina’s Strategic Highway Corridors plan designates the US 64 corridor as a
multi-lane expressway. The designation of Strategic Highway Corridors recognizes the
need to improve, protect, and maximize the use of a set of primarily existing highways
critical to statewide mobility and regional connectivity. US 64 from Raleigh to Nags
Head, North Carolina is designated as Corridor 44 in the Strategic Highway Corridors
Plan. The improvement of this critical link of US 64 will increase mobility and
connectivity through central and eastern North Carolina, extending to the Charlotte

region and beyond.

US 64’s current two-lane highway cross-section is not in compliance with Intrastate
Highway System standards. The 1989 Highway Trust Fund Act designated US 64 from
US 52 in Davidson County to US 158 in Dare County as part of the North Carolina
Intrastate Highway System. The intrastate system plan calls for the widening of the
system’s existing two-lane roads to four lanes. This two lane corridor represents the last

section of US 64 between Raleigh and the Outer Banks that is not multi-lane.

Section 1.5 describes the Strategic Highway Corridors and Intrastate Highway System
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The majority of the project area in Dare County lies within the boundaries of the Alligator River
National Wildlife Refuge (Refuge). The Refuge, established in 1984, is administered by the US
Fish and Wildlife Service.

1.4 Project History

In 1989, US 64 was designated as part of the State’s Intrastate System under Chapter 136 of the
North Carolina General Statues. In January 1999, NCDOT initiated a study to improve US 64 to
a multi-lane facility from Columbia in Tyrrell County east to US 64/US 264 in Dare County. A
series of meetings were held with local officials and residents of East Lake and Manns Harbor.

There was general support for the project from local officials and residents.

In 2002 the project was presented to Federal and State Resource and Regulatory Agencies to gain
concurrence on the purposes of and needs for the project. Following the meeting, it was agreed
that further work on the US 64 project would be postponed pending completion of a revised
Hurricane Evacuation study. The model revisions were completed in 2005 (Section 1.9). Model
development was accomplished in conjunction with an Oversight Committee consisting of
representatives from NCDOT, FHWA, state and federal environmental resource and regulatory
agencies, and North Carolina’s coastal counties. It was agreed that an 18-hour standard for
clearance times would be applied to a Category 3 storm with 75 percent tourist occupancy. The
18-hour goal was adopted by the North Carolina Legislature in 2005. Following the completion
of the new Hurricane Evacuation Study, the project was reinitiated as a State funded

Environmental Impact Statement.

A scoping meeting was conducted on February 6, 2007 followed by a Public Officials Meeting
and Citizens Informational Workshop on March 14, 2007. Public officials from Tyrrell and Dare
Counties and the Towns of Columbia and Manteo attended the public officials meeting. There

was unanimous support for the project from all local officials. General comments:

e Request for an expressway design with limited access rather than a controlled access freeway

facility;
e Request that the economic benefits of the project be considered;

e Residents of Tyrrell County and Columbia rely on the highway for access to employment on
the Outer Banks; and

US 64 Improvements Project 11 TIP Project Numbers R-2544&R-2545



e Raleigh-Durham International Airport (RDU), North Carolina State University, the North
Carolina Capital complex, North Carolina Museum of Art, North Carolina Museum of
History, North Carolina Museum of Natural Sciences, North Carolina State Fairgrounds,

and the RBC Center (major venue for entertainment and sporting events).

e Rocky Mount is identified as an activity center and is defined as the area within the

Rocky Mount Urban Area Metropolitan Planning Organization (MPO).

e The Outer Banks area of Kitty Hawk, Kill Devil Hills, and Nags Head is defined as an
activity center. The urban area has a combined population greater than 20,000, and is a
major tourist area primarily due to the area beaches, national parks, and the Wright

Brothers National Memorial.

The North Carolina Division of Emergency Management has identified the section of US 64
between [-95 and US 158 as a major hurricane evacuation route (See Section 1.9). The entire
corridor between Raleigh and Nags Head is a designated route on the North Carolina Intrastate
System and on the National Highway System as a Other Principal Arterial. US 64 is also part of
Congressional High Priority Route # 13, connecting Raleigh and Norfolk, Virginia and is one of

the two primary routes for motorists traveling to the Outer Banks.

The US 64 corridor is ultimately envisioned as a combination of a freeway (connections only by
interchanges) and an expressway (connections provided only at interchanges for major cross
streets and at-grade intersections for minor cross streets), according to the SHC Vision Plan. The
functional purpose of freeways and expressways are primarily to provide a high-level of mobility
and low-level of access. The section of US 64 between [-440 in Raleigh and US 17 in
Williamston has been constructed as a Freeway. The section of US 64 between US 17 in
Williamston and US 158 in Nags Head is envisioned as an Expressway. Expressway design
elements are shown in Table 1. The functional purpose of an expressway is high mobility and low
to moderate access. Figure 5 provides a visual depiction of expressway access control

techniques.

1.5.1.2 North Carolina Highway Trust Fund

In the 1989 Highway Trust Fund Act, the North Carolina State legislature designated a network
of US and North Carolina highways as intrastate corridors. The Intrastate System was established
to connect major population centers and provide safe and convenient travel for motorists. The
intrastate system plan calls for the widening of the system’s existing two-lane sections to at least

four travel lanes. US 64 from US 52 in Davidson County to US 158 in Dare County is part of the
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intrastate system. This corridor is a principal east-west arterial route serving as an alternate route
for I-85 and 1-40, connecting the central Piedmont region with the Triangle and northeastern

North Carolina, including the Outer Banks.

Table 1. Key Design Criteria for Expressways

Design Element Criteria
AASHTO' Design Classification Arterial
Posted Speed Limit 45 mph to 60 mph
Control of Access Limited or Partial
Traffic Signals Not Allowed
Limited Control Not Allowed
of Access
Driveways : ; -
. One Driveway Connection per Parcel; Consolidate and/or Share
Partial Control of . o . .
Access Driveways and Limit Access to Connecting Streets or Service
Roads; Restrict to Right-in/Right-out
Cross-Section Minimum 4 Lanes with a Median

) Provided only at Interchanges for Major Cross Streets and At-
Connections Grade Intersections for Minor Cross Streets; Use of Acceleration
and Deceleration Lanes for At-Grade Intersections
Allowed; Alternatives to All-Movement Crossovers Encouraged;
Minimum Spacing between All-Movement Crossovers is 2000
feet (posted speed limit of greater than 45 mph) or 1200 feet
(posted speed limit of 45 mph or less)

Median Crossovers

! American Association of State Highway and Transportation Officials.

1.5.2 Sidewalks, Bicycle Routes, and Pedestrian Movements

No sidewalks or bicycle trails occur along the US 64 project corridor east of Columbia. The
Creef Cut and Sandy Ridge Wildlife Trails are located within the Refuge in Dare County;

however there is no pedestrian traffic along US 64.

US 64 west of the project corridor is a controlled access freeway facility, therefore there are no

bicycle or pedestrian accommodations. East of the project corridor, bicycle accommodations have
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been provided on US 64/264 to the Outer Banks, through Manns Harbor and Manteo.
Accommodations include wide shoulders and 54-inch guard rails on the Virginia Dare Bridge and
the William B. Umstead Bridge over the Croatan Sound. The NCDOT Bicycle and Pedestrian
Division has requested the accommodation of bicyclists as a part of the improving US 64 from

the Town of Columbia to the junction with US 264 in Dare County.

1.5.3 Modal Interrelationships — Rail, Transit and Airports

Rail service is not available in Dare and Tyrrell Counties. No fixed route transit or bus service is
available in the project area. Taxi service is available from Columbia and Manteo. Para-transit
services are provided by both Tyrrell and Dare Counties to service the elderly and handicapped.
Some Outer Banks businesses provide vehicles to encourage workers to vanpool to jobs on the
Outer Banks. Dare County Regional Airport is a publicly owned, general aviation airport in
Manteo, North Carolina, east of the project area. It has two runways (4,400 feet and 3,300 feet)
with radio-controlled lighting, a modern terminal building, hangars, and navigational equipment.
The airport is capable of serving most regional jets. Predominate uses of the airport include
charter flights, corporate transit services, and air tours. Approximately three to four charter
flights arrive daily at Dare County Regional Airport. Additionally, three companies fly charter
services out of the airport. Corporate jets provide transit service for clients to the airport but
maintain no set schedule or frequency. Air tours average at least 20 flights per day during

summer months. Auto rental and taxi services are available at the airport.

1.6 Land Use Planning

1.6.1 Permanent Population Growth

Table 2 presents the permanent population for Tyrrell and Dare counties for each census year
from 1970 to 2000 and a forecast for 2030. Tyrrell County is the least populated of all North
Carolina’s one hundred counties. The permanent population of Tyrrell County grew
approximately eight percent between 1970 and 2000. Forecasts predict that population growth

will continue at a modest rate of ten percent between 2000 and 2030, the next 30-year period.

Dare County is experiencing substantial growth on the Outer Banks. The permanent population

of Dare County grew by 328 percent between 1970 and 2000, and is projected to grow another 80
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1.8 Existing Roadway Conditions and Operating
Characteristics

1.8.1 Existing Roadway Conditions

1.8.1.1 US 64 Corridor

US 64, from Columbia to Manns Harbor, is a 2-lane highway that facilitates moderate to heavy
seasonal traffic with an approximate length of 27.3 miles. The travel lanes are 12 feet wide with
10-foot unpaved shoulder on either side. The right-of-way width is between 80 feet and 120 feet.

Traffic includes moderate commercial truck use. The posted speed limit is 55 mph.

The project begins at the end of the 4-lane section east of Columbia (R-2548F). The first mile of
the corridor is comprised of low lying woods and wet cut-over on both sides of the highway. US
64 crosses an upland area called Dillon's Ridge, at 1.3 miles along the project. A private borrow
pit is situated on the north side of US 64 relatively close to existing right-of-way at 1.7 miles. A
canal extends along the south side of US 64 from approximately 3 to 11 miles east of the start of
the project. The western loop of Old US 64 intersects the corridor on the north side
approximately 3 miles east of Columbia. The eastern loop and ties back in to US 64 at 6.6 miles
along the project. At mile point 11.2, a gas station/marina is situated on the north side of US 64

just before the Lindsey C. Warren Bridge.

US 64 crosses the Alligator River and Intracoastal Waterway, via the Lindsey C. Warren Bridge,
12 miles from the start of the project. Section 1.8.1.2 provides a description of the bridge. The
Alligator River National Wildlife Refuge begins at the east bank of the river and continues on
both sides of US 64 through the eastern terminus of the project. East Lake Ferry Access, a North
Carolina Wildlife Resources Commission boat ramp, is located north of US 64 on the east bank
of the Alligator River. Another canal begins on the south side of US 64 at approximately 14.9
miles along the project. The canal is located on either side of the highway and is connected
through corrugated metal pipes. The corridor ends at a 4-lane section (TIP R-2551) at the
intersection of US 64 and US 264.

1.8.1.2 Lindsey C. Warren Bridge

The Lindsey C. Warren Bridge is a major bridge structure crossing the Intracoastal Waterway.
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The 2.8 mile long bridge was constructed in 1960 and has two lanes with minimal shoulders. The
bridge consists of 340 prestressed concrete girder spans and a steel through-girder swing span
located over the navigational channel at Sandy Point. The bridge is a swing span structure and
vehicle control signals are used on either end to stop traffic if river traffic requires closing of the
bridge to vehicular traffic. The existing bridge is nearing the end of its design service life, is
structurally deficient as defined by the Federal Highway Administration (FHWA) and NCDOT,

and has geometric and safety-related deficiencies when compared to current design standards.

Condition Rating

During bridge inspections, all bridge components are examined and assigned an evaluation code,
or rating. Ratings range from zero which indicates a critical condition to 9 which indicates the
element is in good condition. The rating scale used by the FHWA and the North Carolina
Department of Transportation (NCDOT) is shown in Table 3.

Table 3. National Bridge Inventory Rating

RATING CONDITION
0to2 Critical
3&4 Poor
5&6 Fair
7to9 Good

According to the latest National Bridge Inventory Structure Inventory and Appraisal form
updated in February 2006, the deck, superstructure, and substructure each rated 4. The paint
system on the steel swing span rated 3 and is identified as being in poor condition. Structural
steel members on the swing span were identified being “very rusty” and were found to have
moderate section loss resulting from corrosion. In 2005, a separate inspection was performed on
the swing span machinery. As a result of this inspection, the moveable bridge machinery was
given an overall condition rating of “fair”. The condition ratings of 4 for the deck, superstructure,
and substructure, result in the bridge being identified as “structurally deficient”, in accordance
with the FHWA rating method.
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Sufficiency Rating

Aside from condition ratings, the FHWA and NCDOT use a measure called a sufficiency rating
ranging from 0 which is critical to 100 which is good. This rating value is used by the agencies
to program funding for bridge replacements and rehabilitations. A bridge is eligible for funding
for replacement when its sufficiency rating is less than 50. Based on the February 2006 National
Bridge Inventory Structure Inventory and Appraisal form, the overall bridge rating listed for the
US-64 Bridge was “fair” and the bridge’s sufficiency rating was 36.0.

The US-64 Bridge has been identified as “structurally deficient” as indicated above, however the
existing bridge has other non-structural deficiencies. For example, the existing curb-to-curb
bridge width of 26°-0 is substandard based on current NCDOT design practices. Also, the
existing concrete bridge railings do not conform to current crash-testing requirements adopted by
the NCDOT for bridge railings. These geometric and safety related items play a role in the bridge

having a low sufficiency rating.

1.8.2 Traffic Operations

A traffic forecast for this project was developed by NCDOT. The traffic forecast was developed
for the 2030 design year based upon a 2006 base year. The traffic forecast included turn

movements for 5 unsignalized intersections in the study area along US 64.

For this project, it was recognized that operations during summer peak periods was critical for
understanding traffic operations. To examine this issue in greater detail, traffic counts from the
automatic count station on the Alligator River bridge (ATR 2702) summarizing 2006 volumes in
both directions were utilized. Using the period from Memorial Day to Labor Day to represent the
summer months, a conversion factor was estimated for converting the Average Annual Daily
Traffic (AADT) in the NCDOT traffic forecast. It was determined that the summer weekday
traffic was essentially the same as the AADT and that summer weekend traffic was higher. These

factors were applied to the traffic forecast volumes for use in the capacity analysis.

Using these forecasts and traffic data, the level of service was estimated for both overall roadway

operations (Section 1.8.2.2) and at specific intersections (Section 1.8.2.3).

1.8.2.1 Level of Service Concept

Level of service or LOS is a qualitative measure that characterizes the operational conditions
within a traffic stream and the perception of traffic service by motorists and passengers. The

Transportation Research Board’s Highway Capacity Manual generally describes these conditions
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in terms of such factors as speed and travel time, freedom to maneuver, traffic interruptions, and
comfort and convenience. Table 4 provides a general description of the various LOS categories
and delay ranges for unsignalized intersections. Six levels are used, ranging from A to F. For
roadways, LOS A indicates no congestion. LOS F represents traffic demand exceeding roadway
capacity resulting in extreme delays. The engineering profession generally accepts LOS D as a

minimally acceptable operating condition with LOS C desired in rural areas.

Table 4. Unsignalized Intersection Level of Service Criteria

Control Delay for
Level of Service Description Critical Approach
(seconds/vehicle)

A Little or no delay <=10 sec.

B Short traffic delay 10-15 sec.

C Average traffic delay 15-25 sec.

D Long traffic delay 25-35 sec.

E Very long traffic delay 35-50 sec.

F Unacceptable delay > 50 sec.

Source: Highway Capacity Manual, 2000

LOS for signalized and unsignalized intersections is measured and evaluated differently.
Although LOS for both is based on the average control delay/vehicle, traffic signals utilize the
average delay for all vehicles entering into an intersection. In contrast, unsignalized LOS is
estimated by examining only the delay for the most congested approach. This method is utilized
because only those approaches with a stop sign or other form of intersection control are forced to

stop at an unsignalized intersection.

Since LOS at an unsignalized intersection reflects operations on the critical approach only
(instead of delays to all traffic), LOS E or even F are often observed at unsignalized intersection
on major corridors. The presence of LOS E or F operations alone is not adequate reason for
adding a signal. Instead a more thorough traffic warrants study including an analysis of traffic

volumes and field conditions would be required before signalization would be recommended.
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1.8.2.2 Roadway Operations and Capacity Analysis — Existing and 2030 No-Build

Capacity analysis was conducted for the roadway corridor using Highway Capacity Software
techniques. For this analysis, US 64 was divided into five critical segments — the five lane
section in Columbia, the two lane section in Tyrrell County, the two-lane Alligator River bridge
crossing, the two-lane section in Dare County, and the four-lane section on the eastern limits of

the project.

The LOS performance measure used in this project is based on definitions outlined in the
Highway Capacity Manual 2000 (HCM 2000) (Transportation Research Board, National
Research Council, 2000) in the chapters titled Two-Lane Highways (Chapter 20) and Multilane
Highways (Chapter 21).

The roadway LOS analysis methodology involved several steps:

e Developing representative input parameters for highway capacity analysis for the five

sections of US 64 for existing 2006 conditions and the future (2030) No-Build scenarios.

e Running a series of iterations with the Highway Capacity Software 2000 (HCS 2000)
(University of Florida, McTrans Center, 2003) for US 64 to obtain capacities for different

roadway configurations;

e (Calculating LOS related to the Summer Weekday and Summer Weekend time periods in
2006 and 2030 using the NCDOT provided traffic forecasts noted in Section 1.8.

As shown in Table 5, on the summer weekday, LOS C or better flow will occur for all segments
except the Alligator River Bridge crossing through the 2030 study period. On the summer
weekend, the existing four- and five-lane sections of US 64 (west and east of two-lane section
under study) will maintain LOS C or better through 2030. The two lane sections in Tyrrell and
Dare Counties, however, are forecast to operate at LOS D during the 2030 summer weekend.

The Alligator River bridge is currently operating at LOS D and is forecasted to remain at LOS D
through 2030 for both the summer weekday and summer weekend periods. The lack of shoulders
and passing restrictions on the bridge currently result in and would continue to result in vehicle

platooning resulting in some vehicles being forced to travel at a lower speed than desired.
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Table 5. 2006 and 2030 Capacity Analysis

AADT & Summer Weekday Summer Weekend
Link Cross Daily Traffic
From To _ AADT (vpd) LOS Volume LOS
No. Section
2006 2030 2006 | 2030 | 2006 2030 2006 | 2030
Eastern
1 SR 1209 limitof | Five-lane | 7100 | 13800 | C Cc | 9600 | 17,600 | C c
Columbia
Western
Eastern limit shore of Two-l
2 of Columbia Alligator wo-laneé | 4000 | 6,200 C C | 6,500 | 10,000 | C D
River
Western Eha sternf |
hore of shore o TWQ ane
3 ,S . Alligator bridge 3,400 5,500 D D 5,500 8,900 D D
Alligator River Ri
iver
Eastern shore
4 of Alligator Us 264 Two-lane | 5409 5 500 c C 5500 | 8.900 c D
River ' ' ’ '
US 64/264
& SR 1229
5 US 264 Shipyard | Four lane | 4200 | 6,800 B B | 6800 | 11,000 | B B
Rd
1.8.2.3 Intersection Analysis — Existing and 2030 No-Build

Overall, intersection operations along the two-lane US 64 corridor are maintained at LOS C or
better through 2030 with the current two-lane section in place. Note that this analysis is based
upon NCDOT forecasts assuming that side street volumes will remain very low. If a medium

sized development were to be approved along this section, the traffic impacts would likely be

greater.

All intersections in the study corridor area are unsignalized. Intersections were examined for
existing 2006 conditions and future 2030 No-Build conditions. Traffic analysis was conducted

using the Highway Capacity Software for unsignalized intersection methodology. Intersection

analysis was conducted for the AM and PM peak periods for both existing 2006 and future 2030

traffic volumes. Both summer weekday and summer weekend volumes were analyzed.

All intersections in the existing two-lane corridor study area operate at LOS B or better in 2006.

By 2030, the majority of intersections continue to operate at LOS B or better, with some

intersections operating at LOS C in the 2030 weekend period. Most side streets are forecast to

have minimal traffic volumes (less than 100 vpd) with the highest side street volume in this

section forecast to reach 600 vpd.
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1.9 Hurricane Evacuation Analysis

A hurricane evacuation model (2005 Model) was developed for NCDOT for the North Carolina
coast (PBS&J, September 2005). Model development was accomplished in conjunction with an
Oversight Committee consisting of representatives from NCDOT, FHWA, state and federal

environmental resource and regulatory agencies, and North Carolina’s coastal counties.

The Oversight Committee met with law enforcement and emergency management personnel to
define a preferred maximum clearance time, as well as the tourist occupancy and level of storm
intensity, that would be used in the hurricane evacuation model to establish the preferred
maximum clearance time. Clearance time is the total time (in hours) elapsed, beginning with the
start of an evacuation and ending when all evacuating vehicles have reached a point of safety.
Law enforcement and emergency management indicated a preference for an 18-hour maximum

that would allow for:
e Evacuations to be conducted mostly during daylight hours;

e Limiting the amount of personnel that North Carolina law enforcement would have to
commit to one shift for an evacuation; and

e Issuance of evacuation advisories within the National Hurricane Center’s warning period
as opposed to issuance of evacuation notices during a hurricane watch period when the
forecast track is much less certain.

It was agreed by the Oversight Committee that an 18-hour standard would be applied to a
Category 3 storm with 75 percent tourist occupancy. The 18-hour goal was adopted by the North
Carolina Legislature in 2005 (NC General Statutes § 136-102.7, “Hurricane Evacuation
Standard”). The highest clearance time for a route segment is the time to be used for decision

making.

1.9.1 Methodology

As part of this analysis, a hurricane evacuation analysis was conducted to determine and
document existing hurricane clearance conditions and compare them with anticipated 2030
conditions, factoring in future land use growth and alternative roadway improvements on the US
64 corridor. For this analysis, the official 2005 Model was utilized and enhanced. Clearance
times were modeled and compared with the State legislated maximum 18-hour clearance time for

vehicles to evacuate coastal areas to a location west of I-95.

The US 64 model uses a spreadsheet-based analysis taking into account major land use, roadway,
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and behavioral factors affecting evacuation at various hurricane intensities and levels of tourist
occupancy. This model provides an estimate of the clearance time required from the time the first
evacuating vehicle enters the roadway network to the point that the last vehicle has successfully

evacuated to [-95 or points further west.

1.9.2 Findings

1.9.2.1 Storm Intensity & Percent Tourist Occupancy

The total volume of evacuating vehicles is a critical variable in determining the required
clearance time for evacuation. For the US 64 study corridor, two variables impact this vehicular
volume — the intensity of the hurricane and the number of tourists on the Outer Banks (measured
in percent occupancy). In general, more intense storms and higher occupancy rates will increase
clearance times. Table 6 illustrates the impact of these variables under both existing and 2030
No-Build roadway conditions. Under 2007 existing conditions, the 18-hour threshold is exceeded
for a daylight evacuation at approximately 51 percent tourist occupancy for a Category 3, 4, or 5
storm. By 2030, the 18-hour threshold will be exceeded at less than 35 percent occupancy for a
Category 3, 4, or 5 storm.

Table 6. Clearance Time (Hours) For Various Hurricane Strengths

Hurricane Rating | 35% occupancy 50% occupancy 75% occupancy 95% occupancy
Existing 2007
Category 1-2 12.4 14.7 19.3 22.4
Category 3-5 15.6 17.9 22.5% 25.5
Future 2030 (No-Build
Category 1-2 15.8 18.8 24.5 28.4
Category 3-5 20.3 23.3 28.9% 329

* A category 3 hurricane with 75 percent occupancy is the standard storm defined as part of the 18-hour clearance
threshold in North Carolina.

1.9.2.2 Base Scenario

Table 7 summarizes the estimated clearance time for the base scenario of a daylight evacuation

with an assumed 8 hour loading of vehicles onto the roadway network. Loading time represents

the amount of time it takes for all evacuees to start the evacuation process by exiting their place

of residence (or in the case of tourists, their rental unit) and starting their trip on the roadway

network. Under existing roadway conditions, the estimated clearance time would be 22.5 hours
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for 2007 traffic and 28.9 hours for a 2030 No-Build scenario. These clearance times exceed the
State mandated 18-hour threshold by 4.5 hours under existing conditions and 10.9 hours for the
2030 No-Build scenario. The 2030 clearance time increase is due to projected development on the

Outer Banks.

Table 7. Clearance Time (Hours) Assuming 75% Occupancy and Category 3 Hurricane

Base Scenario with Daytime Evacuation Clearance Time to 1-95
(8 hour loading)

Existing Conditions (2007) 22.5

2030 No-Build 28.9

1.9.2.3 Sensitivity Testing

In addition to the base case scenario with daytime evacuations and an eight hour loading time for
the roadway network, a sensitivity analysis was conducted to examine the effect of varying

certain variables such as:
e Night Time evacuation, and
e 12-Hour loading time.

Night Time Evacuation

A night time evacuation was tested to determine any impact on clearance times. In general, it is
preferred practice to order an evacuation during daylight hours since daylight allows for safer
conditions (particularly if rainfall is occurring). In some cases, however, a storm may increase
speed and threaten earlier landfall requiring an order for a night time evacuation. A comparison
of the daytime and night time evacuations is shown in Table 8. Clearance times would be
approximately 10 to 15 percent higher for a night time evacuation than a daytime evacuation.
The primary factors are that evacuations would start slower under darkness and because roadway

capacities were assumed to be slightly lower in darkness.
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Table 8. Night Time Clearance (Hours) Assuming 75% Occupancy and Category 3

Hurricane

Clearance Time

Clearance Time

Clearance Time

. . . Percentage
Base Scenario (8 hour (hours) with (hours) with ]
i ) i ) ) Increase in
loading) Evacuation Starting | Evacuation Starting ) )
) . . Night-time
in Daylight at Night .
Evacuation
Existing Conditions 22.5 25.6 12%
2030 No Build 28.9 33.3 13%

12-Hour Loading Time

The base scenario assumes that all evacuees start their trip within 8 hours of the official order to

evacuate. An additional test was conducted to test the impact of a 12-hour loading time. The

analysis is summarized in Table 9. The loading time has only a minimal impact on overall

clearance time. In some cases, clearance time is actually slightly improved, likely as a result of

more efficient loading of the network. With a loading time of 12 hours, the minimum clearance

time allowed is 12 hours since it takes this long for vehicles to enter the roadway network.

Table 9. Clearance Time Assuming 75% Occupancy and Category 3 Hurricane

Base Scenario with Daytime

Clearance Time (hours) with

Clearance Time
(hours) with 12 Hour

Evacuation 8 Hour Loading Loading
Existing Conditions 22.5 22.3
2030 No Build 28.9 28.8
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1.9.3 Conclusion

Additional roadway capacity is needed in order to ensure safe and efficient evacuation of tourist
from the Outer Banks. A two-lane US 64 is inadequate for the State mandated 18-hour hurricane

evacuation clearance time.

1.10 Crash Analysis

A crash analysis for the study corridor was conducted for all crashes occurring on the corridor in
2003-2005. For this project, the NCDOT Traffic Safety Unit produced a Traffic Safety Analysis
for the corridor. Traffic crash rates on the corridor are lower than statewide average for similar
two-lane rural US highways. As shown in Table 10, the total, fatal and non-fatal injury crash
rates are all below the statewide averages. In addition, night and wet crash rates are lower than

average. Note that crash rates are measured in crashes per 100 million vehicle miles (100 mvm).

Table 10. US 64 Corridor Crash Rate Comparisons

US 64 Corridor Statewide
Types of Crashes Crashes | Rate per 100 MVM | Average Rate Critical Rate
Total 85 86.53 186.99 210.19
Fatal 1 1.02 2.45 5.56
Non-Fatal 20 20.36 73.07 87.77
Night 38 38.69 56.38 69.35
Wet 12 12.22 36.37 46.89

Notes:
US 64 crash analysis covers period from October 1, 2003 to September 30, 2006. Statewide averages provided for 2003
through 2005 time period.

A primary reason for the lower than average crash rates on the corridor is likely the limited
amount of development, isolated access points, and low-volume crossroads along the corridor.
The low number of access points and crossroads result in reduced conflict points between

vehicles.

In general, based upon North Carolina statewide averages for rural United States routes (2003-
2005 Three Year Crash Rates), a four-lane divided section has an average crash rate of 149.10

crashes per 100 mvm compared with 186.99 crashes per 100 mvm on a two-lane undivided
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roadway. The difference in crash rates suggests that the average four lane divided section would
have a total crash rate approximately 20 percent lower than an average two-lane section.
Recognizing, however, that average crash rates are not always applicable to specific corridors, the
Federal Highway Administration conducted a study entitled Safety Effects of the Conversion of
Rural Two-Lane Roadways to Four-Lane Roadways that was published in November 1999. This
study concluded that total crash rates could be expected to be reduced 40 to 60 percent when a
two-lane rural roadway is converted to a four-lane divided section. Note that the benefits of
converting to a four-lane undivided section were not conclusive with results indicating a change

in crash rates ranging from a 20 percent reduction to a slight increase in crash rates.

In order to better understand crash rates along US 64, the analysis was divided into sub-corridors.
As shown in Table 11, the crash rate is highest on the Lindsey C. Warren Bridge at the Alligator
River. In addition, the bridge met warrant B-1 (bridge crashes) during the 2005 cycle year for the
North Carolina Highway Safety Improvement Program (HSIP).

Table 11. Sub-Corridor Crash Rate Analysis (crashes per 100 mvm)

2-lane in Tyrrell | 2-lane at Alligator 2-lane in Dare
Types of Crashes . )
County River bridge County
Total 93.72 103.58 79.02
Fatal 1.8 0 0
Non-Fatal 23.43 17.26 19.76

This criteria is indicative of a bridge that may require additional safety features. Further review
of crash locations on the bridge indicated five crashes occurred either at the existing swing span
(three crashes) or on the immediate approach to swing span (two crashes). A new Alligator River
bridge would provide the opportunity for safety improvements related to the swing span and the

signalized approaches as well as improving shoulders, lane width, and guardrail.

Animals accounted for 36 percent of crashes along the 27.3 mile two-lane corridor. In terms of
location, most of these crashes appeared to be random although five occurred in a one mile
stretch between milepost 10.26 and milepost 11.16 (approximately one mile west of the Alligator
River bridge in Tyrrell County). 77 percent of night crashes involved animals. Additionally,

animal crashes along the corridor account for the majority of the automobile accidents in
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Highway Patrol District A-4 (Personal Communication with First Sergeant Doug Coley).

Fatal crashes on the corridor were limited to a single head on crash with additional injuries
resulting in a fatal crash rate of 1.02 crashes per 100 mvm. Given the relatively low traffic
volumes on US 64, the fatal crash rate could vary significantly with additional data. As an
example, during the period from July 1996 to June 1999, the fatal crash rate for this same section
of roadway was 4.13 crashes per 100 mvm. This reduction in fatal crash rates may also be a

direct result of the inclusion of guard rail along the canals on either side of US 64.
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