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MID-CURRITUCK BRIDGE STUDY
TRAFFIC NOISE TECHNICAL REPORT
ADDENDUM

1.0 Introduction and Summary

The North Carolina Turnpike Authority (NCTA), a division of the North Carolina
Department of Transportation (NCDOT), in cooperation with the Federal Highway
Administration (FHWA), is preparing a Final Environmental Impact Statement (FEIS) to
evaluate proposed transportation improvements in the Currituck Sound area. The
proposed action is included in NCDOT’s 2009 to 2015 State Transportation Improvement
Program (STIP), the 2012 to 2018 Draft STIP, the North Carolina Intrastate System, the
North Carolina Strategic Highway Corridors Concept Development Report, and the
Thoroughfare Plan for Currituck County. In those plans, the proposed action is defined as a
bridge in Currituck County across Currituck Sound from the mainland to the Outer
Banks.

The project area is in northeastern North Carolina and includes the Currituck County
peninsula on the mainland and its Outer Banks, as well as the Dare County Outer Banks
north of Kitty Hawk (see Figure 1). The project area is south of the Virginia
Beach-Norfolk, Virginia (Hampton Roads) metropolitan area. The project area
encompasses two thoroughfares, US 158 from NC 168 to NC 12 (including the Wright
Memorial Bridge) and NC 12 north of its intersection with US 158 to its terminus in
Currituck County. US 158 is the primary north-south route on the mainland. NC 12 is
the primary north-south route on the Outer Banks. The Wright Memorial Bridge
connects the mainland with the Outer Banks.

The Traffic Noise Technical Report (Parsons Brinckerhoff, 2009) for the Draft Environmental
Impact Statement (DEIS) addressed the noise impacts of the DEIS detailed study
alternatives (i.e., ER2, MCB2, and MCB4), whereas this Traffic Noise Technical Report
Addendum (Addendum) focuses primarily on the noise impacts of the Preferred
Alternative identified in the FEIS. For noise impacts that have changed, either because
of the Preferred Alternative having a different impact than the other detailed study
alternatives or because of new noise abatement criteria based on NCDOT’s Traffic Noise
Abatement Policy (July 13, 2011), a new analysis is included in this Addendum. For
impacts that are the same as they were in the DEIS, the reader is referred to the Traffic
Noise Technical Report (Parsons Brinckerhoff, 2009).

Mid-Currituck Bridge Study 1-1 Traffic Noise Technical Report Addendum



. > Churchs

7 s
Bay .,

ﬁ 9

NORTH CAROLINA

Waterlily
o

ALBACORE STREET

3>
Hog Quarter
Landing

\ Hal‘olnger

mo(\a\
Albemarle W ‘\g\“
s f 3(\699
Pomt Harbor .

0 1 2

o —

Scale in Miles

LEGEND Figure
— - — County Boundaries Pro’ect Area 1




1.1 Summary of Impacts

The noise analysis found that:

e With the Preferred Alternative, noise is predicted to approach or exceed FHWA
noise abatement criteria (NAC) at 1 receptor on the Currituck County mainland and
22 receptors on the Outer Banks. This is the lowest impact of any of the detailed
study alternatives. On the Outer Banks, the next lowest impact is MCB4/C2, which
would impact 83 receptors.

e With ER2, noise is predicted to approach or exceed NAC at 337 noise-sensitive sites
on the Currituck County mainland and 355 noise-sensitive receptors on the Outer
Banks.

e With MCB2, noise is predicted to approach or exceed NAC at 27 receptors on the
Currituck County mainland, 411 receptors on the Outer Banks with bridge terminus
C1, and 348 receptors on the Outer Banks with terminus C2.

e  With MCB4, noise is predicted to approach or exceed NAC at 27 receptors on the
Currituck County mainland, 146 receptors on the Outer Banks with bridge terminus
C1, and 83 receptors on the Outer Banks with terminus C2.

These results would be the same for MCB2 and MCB4 with either Option A or Option B,
and in the case of Option B, with or without the toll plaza.

The number shown as approaching or exceeding NAC on the Currituck County
mainland is notably higher with ER2 (with the construction of a third outbound
emergency lane) than with MCB2 and MCB4. This is because, with ER2, the travel lanes
would move closer to surrounding receptors for more than 20 miles with the wider
pavement needed to provide for a third outbound emergency lane. This does not mean,
however, that noise levels in this area would be notably higher with ER2 and a third
outbound emergency lane than with the No-Build Alternative. Since existing noise
levels are high and in most cases already exceed the NAC, and because the ER2
improvements would offer no additional traffic carrying capacity, predicted build noise
levels would not be notably higher. Typically they would be imperceptibly (no more
than 1 dBA) different.

The detailed study alternatives, including the Preferred Alternative, would increase
noise levels on the Outer Banks compared to the No-Build Alternative because their
wider roads could carry more traffic at the speed limit, and travel lanes would be closer
to noise sensitive properties. All noise levels were predicted for the maximum amount
of traffic each road could carry traveling the speed limit. When this happens, traffic
noise is at its loudest. Noise levels on NC 12 would be up to 10 dBA higher than with
the No-Build Alternative in areas where the road would be widened to four lanes. The
NAC would not be exceeded in the community of Aydlett on the mainland with any of
the detailed study alternatives (including the Preferred Alternative), including with a
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toll plaza in Aydlett (Option B). Option B, however, was not included in the Preferred
Alternative. The assessment found noise levels in Aydlett of less than 60 dBA at
sensitive receptors with a Mid-Currituck Bridge. No properties in the project area
would experience a substantial increase in noise levels over existing levels with any of
the detailed study alternatives, including the Preferred Alternative.

Noise barriers were found to be reasonable at a few locations along NC 12 in Dare
County and along NC 12 in Currituck County. However, noise barrier feasibility, as
well as the noise reduction benefits of noise barriers, was found to be sporadic on the
three-lane sections of NC 12 (with ER2 and MCB2) because driveway and street
accessibility requirements limited the locations where acoustically effective barriers
could feasibly be considered. In this area, 232 receptors would be impacted by traffic
noise. Of those 232 receptors, three (one percent) would benefit from noise barriers.
Those same barriers would lower noise levels for an additional 11 residential properties
not impacted.

In the four-lane sections of NC 12 (with all of the detailed study alternatives, including
the Preferred Alternative), there are fewer street intersections and driveways, so the
benefit of noise barriers would be more pronounced. The Preferred Alternative would
impact 23 receptors. Of the 23, 10 (43 percent) would benefit from noise barrier
construction. Those same noise barriers would lower noise levels for up to 11 additional
receptors not impacted.

MCB2/C1 or MCB4/C1 would see 146 receptors impacted. Of those 146, 111 (76 percent)
would benefit from noise barrier construction. Those same noise barriers would lower
noise levels for an additional 100 receptors not impacted. With MCB2/C2 or MCB4/C2,
the four-lane section of NC 12 would see 83 receptors impacted by traffic noise. Of those
83, 67 (81 percent) would benefit from noise barrier construction. Those same noise
barriers would provide lower noise levels for an additional 58 receptors not impacted.
The NC 12 noise results for ER2 are similar to those predicted for MCB2/C2.

Barriers would disrupt the drainage patterns along NC 12 in two ways. First, along
NC 12 in Dare County and southern Currituck County, the surrounding properties
generally drain to the road or sound, so a barrier along NC 12 in that area would block
normal drainage from surrounding properties. Second, during severe storms, the walls
would be an impediment to flood flow.

NCTA is committed to the construction of feasible and reasonable noise abatement
measures at the noise-impacted receptors identified for the Preferred Alternative in this
Addendum, contingent upon the following conditions:

1. Detailed noise analysis updates during the final design process continue to support
the opportunity to provide noise barriers at Noise Sensitive Area (NSA) 17 and NSA
26 for the Preferred Alternative and, if identified, additional locations;
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2. The outcome of hydraulic studies needed to determine the impact of proposed noise
barriers on drainage and flood flows, whether the impact can be mitigated, and what
would be required to mitigate it and the associated cost;

3. Viewpoints of the property owners and residents of all benefited receptors would be
solicited during the final design process;

4. Safety and engineering aspects as related to the roadway users and the adjacent
property owners have been reviewed; and

5. Coordination with local officials to identify any new development that has occurred
between the date of this Addendum and the Date of Public Knowledge (i.e., the
Record of Decision). Any such new development would need to be assessed for
noise impacts and given consideration for potential noise abatement measures
during the final design process.

1.2 Project Description

The proposed action responds to three underlying needs in the project area. These
needs are based on the following travel conditions:

e The project area’s main thoroughfares (US 158 and NC 12) are becoming increasingly
congested, and congestion will become even more severe in the future.

¢ Increasing congestion is causing travel time between the Currituck County mainland
and the Currituck County Outer Banks to increase, especially during the summer.

e Evacuation times for residents and visitors who use US 158 and NC 168 as an
evacuation route far exceed the state-designated standard of 18 hours.

An alternatives screening study was conducted for the project. Its findings were
discussed with federal and state environmental resource and regulatory agencies in a
series of Turnpike Environmental Agency Coordination (TEAC) meetings in 2006, 2007,
2008, and 2009. Based on discussions at TEAC meetings, and written comments
received from the agencies and public, the Alternatives Screening Report (Parsons
Brinckerhoff, 2009) for the proposed project identified three alternatives to be carried
forward for detailed study in the DEIS along with the No-Build Alternative. The DEIS
detailed study alternatives identified are ER2, MCB2, and MCB4. MCB2 and MCB4 also
include two bridge corridor alternatives, C1 and C2. The Preferred Alternative is
MCB4/C1 with design refinements to reduce potential impacts.
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1.2.1 DEIS Detailed Study Alternatives

The DEIS detailed study alternatives are shown on Figure 2 and described below:
e ER2

— Adding for evacuation use only, a third outbound evacuation lane on US 158
between NC 168 and the Wright Memorial Bridge as a hurricane evacuation
improvement or using the existing center turn lane as a third outbound
evacuation lane; in either case one inbound lane on the Wright Memorial Bridge
and on the Knapp (Intracoastal Waterway) Bridge would be used as a third
outbound evacuation lane

— Widening US 158 to a six-lane super-street between the Wright Memorial Bridge
and Cypress Knee Trail that widens to eight lanes between Cypress Knee Trail
and the Home Depot driveway;

— Constructing an interchange at the current intersection of US 158, NC 12, and the
Aycock Brown Welcome Center entrance, including six through lanes on US 158
starting at the Home Depot driveway and returning to four lanes just south of
Grissom Street; and

—  Widening NC 12 to three lanes between US 158 and a point just north of Hunt
Club Drive in Currituck County (except where NC 12 is already three lanes in
Duck) and to four lanes with a median from just north of Hunt Club Drive to
Albacore Street.

e MCB2

— Constructing a 4.7- to 5.3-mile-long two-lane toll bridge across Currituck Sound,
as well as approach roads and/or bridges and an interchange at US 158;

— Adding for evacuation use only, a third outbound evacuation lane on US 158
between NC 168 and the Mid-Currituck Bridge as a hurricane evacuation
improvement or using the existing center turn lane as a third outbound
evacuation lane; in either case one inbound lane on the Knapp (Intracoastal
Waterway) Bridge would be used as a third outbound evacuation lane;

— Widening US 158 to a six-lane super-street between the Wright Memorial Bridge
and Cypress Knee Trail and an eight-lane super-street between Cypress Knee
Trail and the Home Depot driveway;

— Constructing an interchange at the intersection of US 158, NC 12, and the Aycock
Brown Welcome Center entrance, including six through lanes on US 158 starting
at the Home Depot driveway and returning to four lanes just south of Grissom
Street; and
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—  Widening NC 12 to three lanes between US 158 and a point just north of Hunt
Club Drive in Currituck County (except where NC 12 is already three lanes in
Duck) and to four lanes with a median from just north of Hunt Club Drive to
NC 12’s intersection with the Mid-Currituck Bridge.

e MCB4

—  Constructing a 4.7- to 5.3-mile-long two-lane toll bridge across Currituck Sound,
as well as approach roads and/or bridges and an interchange at US 158;

— Adding for evacuation use only, a third outbound evacuation lane on US 158
between NC 168 and the Mid-Currituck Bridge as a hurricane evacuation
improvement or using the existing center turn lane as a third outbound
evacuation lane; in either case one inbound lane on the Knapp (Intracoastal
Waterway) Bridge would be used as a third outbound evacuation lane;

— Adding for evacuation use only, a third outbound evacuation lane on US 158
between the Wright Memorial Bridge and NC 12 as a hurricane evacuation
improvement or using the existing center turn lane as a third outbound
evacuation lane; in either case one inbound lane on the Wright Memorial Bridge
would be used as a third outbound evacuation lane; and

—  Widening NC 12 in Currituck County to four lanes with a median from Seashell
Lane to NC 12’s intersection with the Mid-Currituck Bridge.

The unique characteristic of a super-street, included along US 158 east of the Wright
Memorial Bridge with ER2 and MCB2, is the configuration of the intersections.
Side-street traffic wishing to turn left or go straight must turn right onto the divided
highway where it can make a U-turn through the median a short distance away from the
intersection. After making the U-turn, drivers can then either go straight (having now
accomplished the equivalent of an intended left turn) or make a right turn at their
original intersection (having now accomplished the equivalent of an intention to drive
straight through the intersection).

For MCB2 and MCB4, two design options are evaluated for the approach to the bridge
over Currituck Sound, between US 158 and Currituck Sound. Option A would place a
toll plaza within the US 158 interchange. The mainland approach road to the bridge
over Currituck Sound would include a bridge over Maple Swamp. With Option B, the
approach to the bridge over Currituck Sound would be a road placed on fill within
Maple Swamp. Aydlett Road would be removed and the roadbed restored as a wetland.
Traffic traveling between US 158 and Aydlett would use the new bridge approach road.
A local connection would be provided between the bridge approach road and the local
Aydlett street system. The toll plaza would be placed in Aydlett east of that local
connection so that Aydlett traffic would not pass through the toll plaza when traveling
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between US 158 and Aydlett. No access to and from the Mid-Currituck Bridge would be
provided at Aydlett.

Also, for MCB2 and MCB4, there are two variations of the proposed bridge corridor (see
Figure 2) in terms of its terminus on the Outer Banks. Bridge corridor C1 would enter
the Outer Banks through the southern end of Phase I of the Corolla Bay subdivision,
physically dividing it into two parts and using three residential lots in a subdivided but
undeveloped portion. It would then connect with NC 12 at an intersection
approximately two miles north of the Albacore Street retail area. Bridge corridor C2
would connect with NC 12 approximately one-half mile south of the Albacore Street
retail area. The length of the proposed bridge over Currituck Sound would be
approximately 4.7 miles with bridge corridor C1, whereas it would be approximately 5.3
miles with bridge corridor C2.

1.2.2 Preferred Alternative

The Preferred Alternative is MCB4/C1 with Option A (Figure 3). It also includes several
design refinements to reduce impacts, in response to government agency and public
input and comments. These refinements include:

e DProvision of a median acceleration lane at Waterlily Road. This safety feature would
allow left turns to continue to be made at Waterlily Road and US 158. Bulb-outs for
U-turning vehicles also would be provided at the re-aligned US 158/Aydlett Road
intersection and the US 158/Worth Guard Road intersection to provide greater
flexibility for local traffic in turning to and from existing side streets near the US 158/
Mid-Currituck Bridge interchange.

¢ Reducing the amount of four-lane widening along NC 12 from that with MCB4/C1
from approximately 4 miles to approximately 2.1 miles, plus left turn lanes at two
additional locations over approximately 0.5 mile. The 2.1 miles of NC 12 widening
would be concentrated at three locations: the bridge terminus, the commercial area
surrounding Albacore Street, and Currituck Clubhouse Drive.

e Constructing roundabouts on NC 12 instead of signalized intersections at the bridge
terminus and Currituck Clubhouse Drive.

e Terminating the bridge in a roundabout at NC 12 also allowed the C1 bridge
alignment to be adjusted to remove curves and thereby reduced its length across
Currituck Sound by approximately 250 feet (from approximately 24,950 feet [4.7
miles] to 24,700 feet).

e Provision of marked pedestrian crossings along NC 12 where it would be widened.
They would be placed at locations identified by Currituck County plans (Albacore
Street, Orion’s Way, and Currituck Clubhouse Drive are under consideration for
inclusion in the next Currituck County thoroughfare plan), as well as at North
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Harbor View Drive and the bridge terminus (one across NC 12 and one across the
bridge approach road).

For hurricane evacuation, the Preferred Alternative includes:

¢  On the mainland, reversing the center turn lane on US 158 between the US 158/Mid-
Currituck Bridge interchange and NC 168 to provide additional road capacity during
a hurricane evacuation and reduce clearance times.

¢  On the Outer Banks, adding approximately 1,600 feet of new third outbound lane to
the west of the US 158/NC 12 intersection to provide additional road capacity during
a hurricane evacuation. The additional lane would start at the US 158/Cypress Knee
Trail/Market Place Shopping Center intersection and end approximately 450 feet
west of the Duck Woods Drive intersection, a total distance of approximately 1,600
feet. From this point, the new lane would merge back into the existing US 158
westbound lanes over a distance of approximately 300 feet.

1.2.3 Noise Assessment

The Traffic Noise Technical Report (Parsons Brinckerhoff, 2009) for the DEIS was prepared
in accordance with Title 23 Code of Federal Regulations (CFR), Part 772, Procedures for
Abatement of Highway Traffic Noise and Construction Noise, the FHWA Highway Traffic
Noise Analysis and Abatement Policy and Guidance (June 1995), and the NCDOT Traffic
Noise Abatement Policy (September 2004). This Addendum was prepared in accordance
with these same federal regulations and FHWA policy; however, this Addendum also
was prepared in accordance with NCDOT’s Traffic Noise Abatement Policy (effective July
13, 2011), which replaces the September 2004 NCDOT policy. All noise levels described
herein are expressed in A-weighted decibels (dBA) in terms of one-hour equivalent
steady-state sound level — Leq(h).

The objectives of the traffic noise study documented in this Addendum are to:

e Identify noise-sensitive receptors adjacent to the project corridor for the Preferred
Alternative;

e Evaluate future traffic noise levels at the receptors with and without the proposed
project improvements associated with the Preferred Alternative;

e Identify impacts to noise sensitive receptors; and

e Evaluate the feasibility and reasonableness of potential noise abatement measures to
mitigate these impacts.

Additional objectives include the evaluation of construction noise and the identification
of future noise level contours adjacent to the project corridor.

Mid-Currituck Bridge Study 1-11 Traffic Noise Technical Report Addendum



2.0 Traffic Noise Analysis

Definitions of sound, magnitude of noise, measurement of noise, and typical noise
sources are discussed in the Traffic Noise Technical Report (Parsons Brinckerhoff, 2009). In
addition, descriptions of the noise model, traffic data, and measured noise levels are
included in Sections 2.3, 2.4, and 2.5, respectively, of the 2009 technical report.

2.1 Noise Abatement Criteria

FHWA has developed noise abatement criteria (NAC) and procedures to be used in the
planning and design of highways to determine noise levels at which mitigation should
be considered. These NAC and procedures are based in Title 23 CFR, Part 772,
Procedures for Abatement of Highway Traffic Noise and Construction Noise. Table 1 provides
a summary of the NAC for various land use activity categories based on NCDOT’s Traffic
Noise Abatement Policy (July 13, 2011).

FHWA requires that noise abatement measures must be considered when future noise
levels either approach or exceed the NAC levels shown in Table 1, or if there are
substantial increases over the ambient noise levels. NCDOT’s Traffic Noise Abatement Policy
(July 13, 2011) states that “traffic noise abatement for NCDOT highway projects is
warranted and must be considered when traffic noise impacts are created by either of the
following two conditions:”

1. The predicted traffic noise levels for the design year approach (i.e., reach one decibel
less than, for example 66 dBA for land use Activity Category B) or exceed the NAC
shown in Table 1; or

2. The predicted traffic noise levels for the design year [2035 for this project]
substantially exceed existing noise levels. NCDOT definitions for substantial noise
level increases are presented in Table 2.

Title 23 CFR, Section 772.11(b) states, “In determining traffic noise impacts, a highway
agency shall give primary consideration to exterior areas where frequent human use
occurs” and Title 23 CFR, Section 772.13(b) states, “In abating traffic noise impacts, a
highway agency shall give primary consideration to exterior areas where frequent human
use occurs.” For this project, identified potentially noise-sensitive receptors were
commercial uses, residences, a library, churches, and recreation areas.

Mid-Currituck Bridge Study 2-1 Traffic Noise Technical Report Addendum



Table 1. Noise Abatement Criteria
(Hourly Equivalent A-Weighted Sound Level (decibels — dBA)

Activity
Category

Activity
Criterifitl
Leq(h)

Evaluation
Location

Activity Description

57

Exterior

Lands on which serenity and quiet are of extraordinary
significance and serve an important public need and
where the preservation of those qualities is essential if
the area is to continue to serve its intended purpose.

B3

67

Exterior

Residential

Cs

67

Exterior

Active sport areas, amphitheaters, auditoriums,
campgrounds, cemeteries, daycare centers, hospitals,
libraries, medical facilities, parks, picnic areas, places of
worship, playgrounds, public meeting rooms, public or
nonprofit institutional structures, radio studios,
recording studios, recreation areas, Section4(f) sites,
schools, television studios, trails, and trail crossings.

52

Interior

Auditoriums, day care centers, hospitals, libraries,
medical facilities, places of worship, public meeting
rooms, public or nonprofit institutional structures,
radio studios, recording studios, schools, and television
studios.

E3

72

Exterior

Hotels, motels, offices, restaurants/bars, and other
developed lands, properties, or activities not included
in A-D or F.

Agriculture, airports, bus yards, emergency services,
industrial, logging maintenance facilities,
manufacturing, mining, rail yards, retail facilities,
shipyards, utilities (water resources, water treatment,
electrical), and warehousing.

G

Undeveloped lands that are not permitted.

Source: NCDOT Traffic Noise Abatement Policy, July 13, 2011.
The Leq(h) activity criteria values are for impact determination only, and are not design

standards for noise abatement measures.

?The equivalent steady-state sound level which in a stated period of time contains the same
acoustic energy as the time-varying sound level during the same time period, with Leq(h) being

the hourly value of Leq.

3Includes undeveloped lands permitted for this activity category.
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Table 2. Substantial Noise Level Increase
(Hourly Equivalent A-Weighted Sound Level (decibels - dBA)

z z z 2
Existing Noise Levell (Leg(h) Predicted Design Year Noise Level Increase
(Lea(h))
50 or less 15 or more
51 14 or more
52 13 or more
53 12 or more
54 11 or more
55 or more 10 or more

Source: NCDOT Traffic Noise Abatement Policy, July 13, 2011.
"Loudest hourly equivalent noise level from the combination of natural and mechanical sources

and human activity usually present in a particular area.

?Predicted hourly equivalent design year traffic noise level minus existing noise level.

2.2 Noise-Sensitive Receptors

This noise study was based on the number and location of established noise-sensitive
receptors, as well as currently vacant residential properties that had received building
permits from applicable local governments. Noise-sensitive receptors are discussed in

detail in the Traffic Noise Technical Report (Parsons Brinckerhoff, 2009).

Noise sensitive receptors within the study limits of the Preferred Alternative consist
mostly of the exterior areas of low density and medium density residential areas
(Activity Category B). The distances from the Preferred Alternative to the 66 and 71
dBA noise contours, measured perpendicularly out from the edge-of-pavement of NC 12
and the new roadway approaching the proposed Mid-Currituck Bridge, are shown in

Table 3.

Table 3. 66 and 71 dBA Noise Contours for 2035 with the Preferred Alternative

Proposed Improvement Segment

Distance (feet) to 66

Distance (feet) to 71

dBA* dBA*

US 158 between NC 168 and Knapp Bridge 225 100

US 158 between Knapp Bridge and Mid-Currituck Bridge 200 100
Mid-Currituck Bridge between US 158 and Currituck Sound Less than 25 Less than 25
NC 12 between Currituck Clubhouse Drive and Spindrift Trail 75 Less than 25
gli;iolfstzvgii Zdld-Currltuck Bridge and Currituck 50 to 110 Less than 25 to 50
NC 12 roadway approach to Mid-Currituck Bridge 110 50

NC 12 north of Mid-Currituck Bridge 50 Less than 25

*All distances measured perpendicularly out from the edge-of-pavement of the proposed roadway. A range is provided
in one case because both two- and four-lane sections are included in the segment. The higher number applies to the

four-lane portions.
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2.3 Predicted Noise Levels

Predicted noise levels for the detailed study alternatives, including the Preferred
Alternative, were calculated and compared to the No-Build Alternative and to the
existing conditions noise levels at 1,877 noise-sensitive receptors adjacent to the
proposed roadway improvements. The noise study area encompasses noise-sensitive
receptors adjacent to the roadway on new alignment, areas where there are Preferred
Alternative roadway improvements, and areas within the project limits where the
roadway improvements included a change in traffic capacity or roadway alignment.
The noise analysis included impacted noise-sensitive receptors adjacent to the roadway,
as well as noise sensitive receptors beyond the threshold of the 66 and 71 dBA noise
contours (non-impacted noise-sensitive receptors). Table 4 presents the predicted noise
levels for the Preferred Alternative, and also compares the increase in the predicted
noise levels to the predicted existing conditions. The predicted noise levels for the DEIS
detailed study alternatives are discussed in the Traffic Noise Technical Report (Parsons
Brinckerhoff, 2009) in Section 2.6. The noise study area and locations of the
representative receptors modeled along the Preferred Alternative are shown on the plan
sheets in Appendix A. The noise study area was broad enough to capture adjoining
non-impacted receptors in addition to impacted receptors. A receptor may represent
one home or multiple homes. A receptor that is located a certain distance from the
roadway, and representing a number of homes, may represent also a commercial or
other outside land use nearby and at the same distance from the roadway. A summary
of the predicted noise levels by receptor for the Preferred Alternative, as well as the
FHWA Traffic Noise Model® (TNM) output files, are provided in Appendix B. (Note
that the “Report Receiver [receptor] Name” column in Appendix B corresponds to the
receptor numbers shown on the plan sheets in Appendix A.)

Additional information on the impacted receptors within the Noise Sensitive Areas
(NSAs) that would be impacted by the Preferred Alternative is discussed below. A
detailed description of each NSA, as well as additional information on the impacted
receptors within each NSA as a result of the DEIS detailed study alternatives, is
provided in the Traffic Noise Technical Report (Parsons Brinckerhoff, 2009).

e NSA 2 - One residence within NSA 2 is predicted to be exposed to noise levels that
would approach or exceed the NAC as a result of the Preferred Alternative.

The Preferred Alternative (which includes Option A) at NSA 2 consist of a
westbound and eastbound toll plaza, and a shift in the US 158 alignment. The

US 158 interchange would connect to a two-lane bridge through Maple Swamp to
the Mid-Currituck Bridge. As stated previously, six residences would be displaced
with the Preferred Alternative, and there would be no remaining residences near the
proposed interchange and toll plazas. The remaining two residences are at the
southeast quadrant of the US 158 and Young Road intersection; they would be
greater than 1,000 feet from the proposed westbound toll plaza and greater than 500
feet from the end of the proposed ramp from the toll plaza to the improved US 158.
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Table 4. Predicted Traffic Noise Levels with the Preferred Alternative

Predicted Minimum — Difference
Number Maximum (dBA)? Existing Number of
NSA TNM Receptor 2l No- Preferred vs- Receptors
Numbers® Receptors | Existing Build | Alternative Preferred m agted“
Evaluated [ (2006) 2035 2035 Alternative P
( ) ( ) (d BA)3
US1585-1 to 61 to
5
2 US1585-8 8 61to 76 76 61to71 0 1
CurrituckCottages- 60 to
16 1 to Currituck 3 60 to 65 62 to 65 Oto4 0
65
Cottages-3
OceanSandsl1-1 to 55 to
17 OceanSands1-26 44 55 to 65 65 56 to 68 Oto5 3
TheHammocks-1 51 to
18 to TheHammocks- 56 51 to 64 64 52 to 65 -1tob 0
20
OceanSands2-1 to 54 to
19 OceanSands2-22 40 54 to 64 64 55 to 64 -1tol 0
CurrituckClub-1 to 48 to
20 CurrituckClub-12 13 48 to 59 59 48 to 58 -1tol 0
OceanSands3-1 to 54 to
21 OceanSands3-13 37 54 to 65 65 55 to 64 -1tol 0
Aptl-1F to 50 to
22 Apt3-3F 36 50 to 58 58 56 to 65 5t07 0
MonterayShores1- 50 to
23 1 to Monteray 47 52 to 67 67 52 to 67 -1to5 3
Shores1-25
MonterayShores2- 48t
24 1 to Monteray 14 48 to 64 6 40 57 to 72 1to9 2
Shores2-13
MonterayShores3- 50t
25 1 to Monteray 47 50to61 | 70 | 5lto67 2t06 5
Shores3-23
MonterayShores4- 53 to
26 1 to Monteray 24 53 to 66 66 58 to 72 -1to6 8
Shores4-16
CorollaBay-1 to 46 to
27 CorollaBay-3 3 46 to 54 54 49 to 55 1to4 0
MCBS-1 to
285 MCBS-8 8 None None 49 to 59 N/A 0
MCBN-1 to
5
29 MCBN-19 19 None None 48 to 58 N/A 0
Total 22

The locations of the noise sensitive receptors modeled are shown on the plan sheets in Appendix A. The TNM
receptor may represent one or several noise sensitive receptors. The number of noise sensitive receptors
represented is indicated in the column “Number of Receptors Evaluated.”

2The predicted noise levels by receptor are provided in Appendix B.

*The minimum and maximum numbers are rounded to the nearest decibel. The range provided for the difference
in existing and the Preferred Alternative is for two actual receptors for the particular NSA, one with the lowest
change and the other with the highest change in decibel. These receptors are not necessarily the same as
receptors predicted to have the minimum or maximum dBA for the existing, No-Build, or Preferred Alternative,
and may actually be in the middle of this range.

“The term “impacted” is defined as the receptors that are predicted to experience noise levels that approach or
exceed the NAC as a result of the Preferred Alternative.

5The typical section and location of proposed improvements in these areas are identical for MCB2/A, MCB4/A, and
the Preferred Alternative (which includes Option A). Hence, the roadway location and predicted noise level data
at these NSAs are included in the appendices of the Traffic Noise Technical Report (Parsons Brinckerhoff, 2009).
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The segment of the improved US 158 adjacent to the remaining residences was
considered the predominant traffic noise source and the only roadway included in
the Preferred Alternative noise analysis for NSA 2.

One residence (receptor 8 on Figure A-36PA) is predicted to be exposed to noise
levels that would approach or exceed the NAC. In accordance with NCDOT’s Traffic
Noise Abatement Policy (July 13, 2011), noise abatement measures were considered,
but a detailed analysis was not performed for this isolated impacted residence
because a continuous noise barrier would not be reasonable.

NSA 16 — No residences within NSA 16 are predicted to be exposed to noise levels
that would approach or exceed the NAC as a result of the Preferred Alternative.
Within NSA 16, the Preferred Alternative includes a four-lane road south of the
proposed roundabout at Currituck Clubhouse Drive that transitions to a two-lane
road. Noise abatement measures are not required to be evaluated when the
predicted noise levels do not approach or exceed the NAC.

NSA 17 —Three residences within NSA 17 are predicted to be exposed to noise levels
that would approach or exceed the NAC as a result of the Preferred Alternative.
Within NSA 17, the Preferred Alternative includes a roundabout at Currituck
Clubhouse Drive and a four-lane roadway north and south of the proposed
roundabout that transitions to a two-lane road. Noise abatement measures were
evaluated and are discussed in Section 3.0.

NSA 18 — No residences within NSA 18 are predicted to be exposed to noise levels
that would approach or exceed the NAC as a result of the Preferred Alternative.
Within NSA 18, the Preferred Alternative involves the existing two-lane NC 12
roadway with the addition of a center turn lane at Seabird Way. Noise abatement
measures are not required to be evaluated when the predicted noise levels do not
approach or exceed the NAC.

NSA 19 — No residences within NSA 19 are predicted to be exposed to noise levels
that would approach or exceed the NAC as a result of the Preferred Alternative.
Within NSA 19, the Preferred Alternative includes the addition of a center turn lane
at Seabird Way on the existing two-lane NC 12. Noise abatement measures are not
required to be evaluated when the predicted noise levels do not approach or exceed
the NAC.

NSA 20 — No residences within NSA 20 are predicted to be exposed to noise levels
that would approach or exceed the NAC as a result of the Preferred Alternative.
Within NSA 20, the Preferred Alternative includes the addition of a center turn lane
at Driftwood Way on the existing two-lane NC 12. Noise abatement measures are
not required to be evaluated when the predicted noise levels do not approach or
exceed the NAC.
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e NSA 21 - No residences within NSA 21 are predicted to be exposed to noise levels
that would approach or exceed the NAC as a result of the Preferred Alternative.
Within NSA 20, the Preferred Alternative includes the addition of a center turn lane
at Driftwood Way on the existing two-lane NC 12. Noise abatement measures are
not required to be evaluated when the predicted noise levels do not approach or
exceed the NAC.

e NSA 22 - No residences within NSA 22 are predicted to be exposed to noise levels
that would approach or exceed the NAC as a result of the Preferred Alternative.
Within NSA 22, the Preferred Alternative includes a four-lane roadway between
Crown Point and Dolphin Street. Noise abatement measures are not required to be
evaluated when the predicted noise levels do not approach or exceed the NAC.

e NSA 23 - Three residences within NSA 23 are predicted to be exposed to noise levels
that would approach or exceed the NAC as a result of the Preferred Alternative.
Within NSA 23, the Preferred Alternative includes a section of four-lane roadway
with a transition to a two-lane roadway north of Dolphin Street. Noise abatement
measures were evaluated and are discussed in Section 3.0.

e NSA 24 - Two residences within NSA 24 are predicted to be exposed to noise levels
that would approach or exceed the NAC as a result of the Preferred Alternative.
Within NSA 24, the Preferred Alternative includes a four-lane roadway from north
of North Harbor View Drive to the proposed roundabout at the Mid-Currituck
Bridge terminus on NC 12. The two residences predicted to be impacted by the
Preferred Alternative are separated from each other by access roads to NC 12. In
accordance with NCDOT’s Traffic Noise Abatement Policy (July 13, 2011), noise
abatement measures were considered, but a detailed analysis was not performed
because the access roads to NC 12 between these residences would prevent the
construction of a necessarily continuous and acoustically effective (i.e., feasible)
noise barrier.

e NSA 25 - Five residences within NSA 25 are predicted to be exposed to noise levels
that would approach or exceed the NAC as a result of the Preferred Alternative.
Within NSA 25, the Preferred Alternative includes a section of four-lane roadway
with a transition to a two-lane roadway north of Dolphin Street. The residences
predicted to be exposed to noise levels that would approach or exceed the NAC are
adjacent to the roadway corridor, but are separated from each other by access roads
to NC 12. In accordance with NCDOT’s Traffic Noise Abatement Policy (July 13, 2011),
noise abatement measures were considered, but a detailed analysis was not
performed because the access roads to NC 12 between these residences would
prevent the construction of a necessarily continuous and acoustically effective (i.e.,
feasible) noise barrier.
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e NSA 26 - Eight residences within NSA 26 are predicted to be exposed to noise levels
that would approach or exceed the NAC as a result of the Preferred Alternative.
Within NSA 26, the Preferred Alternative includes a four-lane roadway from north
of North Harbor View Drive to the proposed roundabout at the Mid-Currituck
Bridge terminus on NC 12. Noise abatement measures were evaluated and are
discussed in Section 3.0.

e NSA 27 — No residences within NSA 27 are predicted to be exposed to noise levels
that would approach or exceed the NAC as a result of the Preferred Alternative.
Within NSA 27, the Preferred Alternative includes a section of four-lane roadway
north of the proposed roundabout at the Mid-Currituck Bridge terminus on NC 12
and a transition back to the existing two-lane NC 12. Noise abatement measures are
not required to be evaluated when the predicted noise levels do not approach or
exceed the NAC.

e NSA 28 — No residences within NSA 28 are predicted to be exposed to noise levels
that would approach or exceed the NAC as a result of the Preferred Alternative. The
Preferred Alternative within NSA 28 would include a two-lane bridge approach
roadway on fill and the bridge crossing Currituck Sound. Noise abatement
measures are not required to be evaluated when the predicted noise levels do not
approach or exceed the NAC.

e NSA 29 - No residences within NSA 29 are predicted to be exposed to noise levels
that would approach or exceed the NAC as a result of the Preferred Alternative. The
Preferred Alternative within NSA 29 would include a two-lane bridge approach
roadway on fill and the bridge crossing Currituck Sound. Noise abatement
measures are not required to be evaluated when the predicted noise levels do not
approach or exceed the NAC.
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3.0 Evaluation of Noise Abatement
Alternatives

NCDOT requires that when the noise levels attributed to a proposed roadway project
approach or exceed the NAC, noise abatement measures must be considered. Also,
when predicted future noise levels result in a substantial increase over existing noise
levels in accordance with NCDOT’s Traffic Noise Abatement Policy (July 13, 2011), noise
abatement must be considered. Because noise levels at locations along the study
corridor were determined to approach or exceed the NAC for Activity Categories B, C,
and E, the feasibility and reasonableness of noise abatement measures were evaluated.
These measures included buffer zones, transportation systems management measures,
alignment modifications, and noise barriers. Use of a buffer zone, transportation
systems management measures, and alignment modifications were considered as
potential mitigation measures in the Traffic Noise Technical Report (Parsons Brinckerhoff,
2009) in Sections 3.1, 3.2, and 3.3, respectively. In all cases they were found not to be a
reasonable option for this project. However, as shown in Table 4, the Preferred
Alternative with its reduction in the amount of widening on NC 12 would substantially
reduce noise impacts over the other detailed study alternatives. With the Preferred
Alternative, noise is predicted to approach or exceed the NAC at 22 receptors on the
Outer Banks, which is the lowest impact of any of the detailed study alternatives. The
next lowest impact on the Outer Banks is MCB4/C2, which would impact 83 receptors.

The focus of this evaluation of noise abatement alternatives is on noise barriers. Noise
barriers reduce noise levels by blocking the sound path between a roadway and noise-
sensitive receptors. To be effective in reducing traffic-induced noise levels, a noise
barrier must be relatively long, continuous (with no intermittent openings), sufficiently
dense, and high enough to provide the necessary reduction in noise levels.

For a barrier to be considered feasible and reasonable, it must meet the following
criteria:

e Provide a minimum insertion loss (IL) (noise reduction) of 5 dBA for at least one
impacted receptor.

e Consider adverse impacts created by or upon property access, drainage, topography,
utilities, safety, and maintenance requirements.

e Not exceed the maximum allowable base quantity of noise barriers per benefited
receptor of 2,500 square feet. Additionally, an incremental increase of 35 square feet
shall be added to the base quantity per the average increase in dBA between existing
and predicted exterior noise levels of all impacted receptors within each noise
sensitive area.
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e Evaluate a noise reduction design goal of at least 7 dBA for all front row receptors.
At least one benefited front row receptor must achieve this noise reduction design
goal to indicate the noise abatement measure effectively reduces traffic noise.

e Solicit viewpoints of the property owners and residents of all benefited receptors.

This is a partial list of the criteria to be considered in determining feasibility and
reasonableness. A complete listing of these criteria can be found in NCDOT’s Traffic
Noise Abatement Policy (July 13, 2011) in Appendix C.

Noise barriers were determined to be the only potentially feasible and reasonable
abatement measure for some portions of this project. Noise barriers were considered at
areas along the project corridor where noise impacts were predicted as a result of the
detailed study alternatives, including the Preferred Alternative. Where noise barriers
were determined to be potentially feasible and reasonable, a detailed noise abatement
analysis was completed using TNM. Each potential noise barrier was analyzed at
varying heights ranging from 8 to 24 feet (if necessary), in height intervals of 2 feet, and
for various lengths in order to determine the most optimal barrier design (i.e., the
maximum noise reduction benefits for the least cost). The barrier height was evaluated
in TNM for barrier designs that break the line-of-sight between receptors and the
roadway noise source.

For the Preferred Alternative, noise barrier evaluations were completed for impacted
receptors at NSA 17, NSA 23, NSA 24, NSA 25, and NSA 26. The preferred barrier
height for each noise barrier evaluation is highlighted. This height was selected based
on insertion loss, the maximum allowable base quantity of barriers per benefited
receptors, and evaluation of the noise reduction design goal. It should be noted that
some of the noise barriers shown on the plan sheets in Appendix A appear to be outside
of the right-of-way because the proposed right-of-way is not shown; however, all of the
evaluated noise barriers evaluated are within the existing or proposed right-of-way.

The determinations of feasible and reasonable noise barriers contained in this section are
preliminary and subject to change based on final design, FHWA approval, building
permits issued as of the Date of Public Knowledge, and the public involvement process.

3.1 NSA 17

Three residences within NSA 17 are predicted to be exposed to noise levels that would
approach or exceed the NAC as a result of the Preferred Alternative. In accordance with
NCDOT’s Traffic Noise Abatement Policy (July 13, 2011), a single noise barrier (Barrier
17B) was modeled adjacent to one impacted residence and 5 feet within the NC 12 right-
of-way. Another set of noise barriers (Barriers 17C and 17D) was modeled adjacent to
the other two impacted residences and 5 feet within the NC 12 right-of-way.

Mid-Currituck Bridge Study 3-2 Traffic Noise Technical Report Addendum



3.1.1 Barrier 17B

Barrier 17B (see Figure A-77PA) would be on the east side of NC 12, south of the
proposed roundabout at Currituck Clubhouse Drive.

Barrier 17B would be in front of three-story townhomes. Barrier 17B would begin on a
sandy hill north of Marlin Way and end adjacent to a 5-foot deep swale. Stormwater
from home sites appears to drain by sheet flow both internally within the neighborhood
and externally towards the NC 12 right-of-way (towards the swale). Drainage features
may need to be built so that Barrier 17B would not block normal drainage patterns from
properties to the east.

This area is included in a portion of the 100-year floodplain with average flood depths
less than 1 foot. Barrier 17B would likely be an impediment to flood flow from severe
storms, would interfere with the water’s attempt to equalize and recede after the storm
surge, and may prolong flooding at lower areas of homes. Based on best available data
and observations, Barrier 17B would not likely be a feasible noise abatement measure at
this location. However, the engineering feasibility of this barrier will be further
evaluated during the design phase noise study.

The results of the barrier analysis indicate that at heights of 8 to 18 feet, the noise barrier
would provide at least the minimum insertion loss of 5 dBA for the impacted residence.
The impacted residence would receive an average insertion loss of 7 to 10 dBA,
depending on barrier height. The minimum noise reduction design goal of 7 dBA for
the impacted front row residence was met for all barrier heights from 8 to 18 feet.

The noise analysis determined an average increase in predicted exterior noise levels of
2 dBA for the impacted residence, which equates to an incremental increase and
maximum allowable base quantity of 2,570 square feet. Noise barriers at heights of 8 to
24 feet would be considered reasonable based on this criterion. Based on NCDOT
criteria, the optimum barrier height would be 16 feet. Table 5 summarizes the analysis
for Barrier 17B.

3.1.2 Barriers 17C and 17D

Barriers 17C and 17D (see Figure A-76PA) are on the east side of NC 12, between
Schooner Ridge and Sand Fiddler Trail and north of Sand Fiddler Trail, respectively.

Barriers 17C and 17D are in front of three-story single-family homes. Homes are
buffered from NC 12 by a few trees and shrubs and approximately 100 feet of flat sand.
Barrier 17C begins on a sandy depression north of Schooner Ridge and ends adjacent to
a five-foot ridge in the vicinity of Sand Fiddler Trail. Barrier 17D would be constructed
adjacent to homes on a ridge. Stormwater from home sites appears to drain by sheet
flow both internally within the neighborhood and externally towards the NC 12 right-of-
way (in the vicinity of the sandy depression area). Drainage features may need
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Table 5. Noise Barrier Evaluation Matrix for Barrier 17B

Design
. . Square
Re5|d_ences Lot Number of Benefited Com- Design Footage
. Insertion Loss of . .
Barrier (dBA) Residences bined Square per Reasonable

Height Barrier | Footage | Benefited Yes/No
(feet) Length | (square | Receptor/
10 Not (feet) feet) Allowable
5(6|7(8]9]| or | Impacted Impacted* Total Square2
> Footage
1,136/

8 o|j1|11]10|0}| O 1 1 2 284 2,272 2570 Yes
1,420/

10 ojo|j1|1|10¢fo0 1 1 2 284 2,840 2570 Yes
1,704 /

12 ojojof1|1o0 1 1 2 284 3,408 2570 Yes
1,988 /

14 ojojof1|1o0 1 1 2 284 3,976 2570 Yes
2,272/

16 0jofojof2]0 1 1 2 284 4,544 2570 Yes
2,556 /

18 ojofojof1|1 1 1 2 284 5112 2570 Yes
2,840/

20 ojofojof1|1 1 1 2 284 5,680 2570 No

IResidences determined to be not impacted by the project (traffic noise levels less than 66 dBA) but benefited by the noise
barrier.

2The reasonableness calculation for determining the maximum allowable square footage of noise barriers (i.e., the base
quantity) per benefited receptor is described in the introduction to Section 3.0.

to be built so that Barrier 17C (and perhaps Barrier 17D) would not block normal
drainage patterns from properties to the east.

This area is included in a portion of the floodplain classified as including the 100-year
flood with average depths less than 1 foot. Barrier 17C (and perhaps Barrier 17D) would
likely be an impediment to flood flow from severe storms, would interfere with the
water’s attempt to equalize and recede after the storm surge, and may prolong flooding
at lower areas of homes. Based on best available data and observations, Barriers 17C
and 17D are not feasible noise abatement measures at this location. However, the
engineering feasibility of these barriers will be further evaluated during the design
phase noise study.

The results of the barrier analysis indicate that at heights of 8 to 24 feet, the noise
barriers would provide at least the minimum insertion loss of 5 dBA to both of the two
impacted residences. The impacted residences would receive an average insertion loss
of 7 to 13 dBA, depending on barrier height. The minimum noise reduction design goal
of 7 dBA was met for at least one front row receptor for each barrier height.

The noise analysis determined an average increase in predicted exterior noise levels of 5
dBA for the impacted residences, which equates to an incremental increase and
maximum allowable base quantity of 2,675 square feet. Noise barriers at heights of 8 to
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24 feet would be considered reasonable based on this criterion. Based on NCDOT
criteria, the optimum noise barrier height would be 16 feet. Table 6 summarizes the
barrier analysis for Barriers 17C and 17D.

Table 6. Noise Barrier Evaluation Matrix for Barriers 17C and 17D

Residences with . Design
Insertion Loss of Number Of Benefited Square
(dBA) Residences Ccom- Footage
Barrier bined Design per EEENE

Height Barrier | Square Benefited Yes/No
(feet) 10 . Length | Footage | Receptor/
5|6|7|8]|9]or |Impacted | ot gt | Total (feet) Allowable
> mpacte Square
Footage®
1,779 /

8 115{0[0|0| O 2 4 6 1,334 10,672 2,675 Yes
1,213/

10 5|/6[0]|0]|0] 0 2 9 11 1,334 13,340 2,675 Yes
1,231/

12 0|7|0[1]5] 0 2 11 13 1,334 16,008 2,675 Yes
1,437 /

14 0O(1]6|1]|0]| 5 2 11 13 1,334 18,676 2,675 Yes
1,642 /

16 0[0|1|6]|1]| 5 2 11 13 1,334 21,344 2,675 Yes
1,847 /

18 0j0]1]6]|1 5 2 11 13 1,334 24,012 2,675 Yes
2,052/

20 0|0|1]|0|6]| 6 2 11 13 1,334 26,680 2,675 Yes
2,258 /

22 0j{0|1]|0]|6]| 6 2 11 13 1,334 29,348 2,675 Yes
2,463 /

24 0j0|1]0]2]10 2 11 13 1,334 32,016 2,675 Yes

TResidences determined to be not impacted by the project (traffic noise levels less than 66 dBA) but benefited by the noise
barrier.

2The reasonableness calculation for determining the maximum allowable square footage of noise barriers (i.e., the base
quantity) per benefited receptor is described in the introduction to Section 3.0.

3.2 NSA 23

Three residences within NSA 23 are predicted to be exposed to noise levels that would
approach or exceed the NAC as a result of the Preferred Alternative. Barrier 23A was
modeled adjacent to one impacted residence and 5 feet within the NC 12 right-of-way.
In accordance with NCDOT’s Traffic Noise Abatement Policy (July 13, 2011), a noise barrier
(Barrier 23C) was modeled adjacent to two of the residences and 5 feet within the NC 12
right-of-way. This receptor was not considered to be isolated because there are
residences behind it that could potentially benefit from a noise barrier. Barrier 23B is
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discussed in the 2009 noise technical report and is not relevant to the Preferred
Alternative because of Preferred Alternative refinements.

3.2.1 Barrier 23A

Barrier 23A (see Figure A-81PA) is on the west side of NC 12, 200 feet north of the
southern Monteray Drive intersection.

Barrier 23A is in front of three-story single-family homes that are inside a subdivision.
On the east side of NC 12 are three-story single-family homes that are part of a separate
subdivision. The homes on either side of NC 12 are buffered by a few trees and a thin
strip of sand. Barrier 23A would be constructed on the sandy buffer behind an existing
multi-purpose concrete path. The foundation of homes adjacent to Barrier 23A appears
to be elevated higher than the roadway and right-of-way; however, some portion of the
properties slopes toward NC 12. Stormwater from home sites appears to drain
internally within the neighborhood through drainage structures. Sheet flow drainage
may occur on the portion of properties that slopes toward NC 12; drainage features may
need to be built to avoid blocking normal drainage patterns from properties from the
west side of NC 12. This area is included in a portion of the floodplain classified as
including the 100-year flood with average depths less than 1 foot. Barrier 23A would
likely be an impediment to flood flow from severe storms, and would interfere with the
water’s attempt to equalize and recede after the storm surge. Based on best available
data and observations, Barrier 23A is not a feasible noise abatement measure at this
location.

The results of the barrier analysis indicate that at heights of 8 to 10 feet, Barrier 23A
would provide the minimum insertion loss of at least 5 dBA at the impacted residence.
The impacted residence would receive an insertion loss of 6 to 7 dBA, depending on
barrier height. The minimum noise reduction design goal of 7 dBA was met for at least
one front row receptor for a barrier height of 10 feet.

The noise analysis determined an average increase in predicted exterior noise levels of 4
dBA for the impacted residence, which equates to an incremental increase and
maximum allowable base quantity of 2,640 square feet. The noise barrier would not
meet the reasonableness criterion at any height. Table 7 summarizes the barrier analysis
for Barrier 23A.

3.2.2 Barrier 23C
Barrier 23C (see Figure A-84PA) is on the west side of NC 12 south of Bonita Street.
Barrier 23C would be located in front of three-story single-family homes. Barrier 23C

would be constructed on the sandy buffer behind an existing multi-use paved path. The
foundation of homes adjacent to Barrier 23C appears to be at the same elevation as the
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Table 7. Noise Barrier Evaluation Matrix for Barrier 23A

i i Design
Re5|d_ences s Number of Benefited Square
Insertion Loss of Resid q
(dBA) esidences lE?omd- Footage
Barrier ine Design per
Height Barrier | Square | Benefited Re\?zglr;‘a:)ble
(feet) 10 N Length | Footage | Receptor/
5/6|7 (8|9 or|Impacted |, ot g | Total (feet) Allowable
S mpacte Square
Footage®
3,136/
8 oO(1{0j0|0] O 1 0 1 392 3,136 2,640 No
2,940 /
10 0Oj0|1|0(0] O 1 0 1 294 2,940 2,640 No

IResidences determined to be not impacted by the project (traffic noise levels less than 66 dBA) but benefited by the noise
barrier.

2The reasonableness calculation for determining the maximum allowable square footage of noise barriers (i.e., the base
quantity) per benefited receptor is described in the introduction to Section 3.0.

roadway and right-of-way; however, some portion of the properties slopes toward

NC 12. Stormwater from home sites appears to drain internally within the
neighborhood and externally towards the NC 12 right-of-way. Sheet flow drainage may
occur on the portion of properties that slopes toward NC 12; drainage features may need
to be built to avoid blocking normal drainage patterns from properties from the west
side of NC 12. This area is included in the 100-year floodplain with average water
depths less than 1 foot. Barrier 23C would likely be an impediment to flood flow from
severe storms, and would interfere with the water’s attempt to equalize and recede after
the storm surge. Based on best available data and observations, Barrier 23C would not
likely be a feasible noise abatement measure at this location.

The results of the noise barrier analysis indicate that at heights of 8 to 16 feet, Barrier 23C
would provide at least the minimum insertion loss of 5 dBA for both of the impacted
residences. The impacted residences would receive an average insertion loss of 9 to 12
dBA depending on barrier height. The minimum noise reduction design goal of 7 dBA
insertion loss for at least one impacted front row residence was achieved for barrier
heights from 8 to 16 feet.

The noise analysis determined that the predicted exterior noise levels of the impacted
residences would increase by less than a decibel, so the maximum allowable base
quantity for the noise abatement to be considered reasonable is 2,500 square feet per
benefited receptor. Noise barriers at heights of 8 to 16 feet would be considered
reasonable based on this criterion. Based on NCDOT criteria, the optimum barrier
height has been determined to be 12 feet. Table 8 summarizes the analysis for Barrier
23C.
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Table 8. Noise Barrier Evaluation Matrix for Barrier 23C

Design
. . Square
Re3|d.ences T Number of Benefited Com- Design Footage
. Insertion Loss of h .
Barrier Residences bined Square per
) (dBA) A . Reasonable
Height Barrier | Footage | Benefited Yes/No
(feet) Length | (square | Receptor/
10 - (feet) feet) Allowable
[0}
5|/6(7]|8]|9] or| Impacted Total Square
” P Impacted® Footage®
1,164 /
8 0jo0j0]1]1 0 2 0 2 291 2,328 2500 Yes
1,455/
10 0]0]0]0]|1 1 2 0 2 291 2,910 2500 Yes
1,746 /
12 0Of0)JO0OfO])Of 2 2 0 2 291 3,492 2,500 Yes
2,037/
14 ofojofojof 2 2 0 2 291 4,074 2,500 Yes
2,328/
16 ojofojofo] 2 2 0 2 291 4,656 2500 Yes
2,619/
18 ojofojofo] 2 2 0 2 291 5,238 2500 No

Residences determined to be not impacted by the project (traffic noise levels less than 66 dBA) but benefited by the noise
barrier.

2The reasonableness calculation for determining the maximum allowable square footage of noise barriers (i.e., the base
quantity) per benefited receptor is described in the introduction to Section 3.0.

3.3 NSA 26

Eight residences within NSA 26 are predicted to be exposed to noise levels that would
approach or exceed the NAC as a result of the Preferred Alternative. In accordance with
NCDOT’s Traffic Noise Abatement Policy (July 13, 2011), noise abatement measures were
considered at these impacted residences. One set of noise barriers (Barriers 26A and
26B) was modeled adjacent to these impacted residences and 5 feet within the NC 12
right-of-way. The noise barriers were evaluated at heights up to 24 feet.

Barriers 26A and 26B (see Figures A-84PA and A-85PA) are on the east side of NC 12,
between South Harbor View Drive and the northern North Harbor View Drive
connection to NC 12.

Barriers 26A and 26B are in front of three-story single-family homes that are inside a
subdivision (homes do not face NC 12). On the west side of NC 12 are two- and three-
story single-family homes that are part of a separate subdivision. The homes on either
side of NC 12 are buffered by large trees and shrubs. Barriers 26A and 26B would be
constructed adjacent to homes that are on a 5- to 10-foot high ridge. The foundation of
homes adjacent to Barriers 26A and 26B appears to slope away from NC 12. Stormwater
from home sites appears to drain internally within the neighborhood through drainage
structures. This area includes a portion of the floodplain classified as including the 100-
year flood with average depths less than 1 foot. Barriers 26A and 26B would likely be an
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impediment to flood flow from severe storms, and would interfere with the water’s
attempt to equalize and recede after the storm surge. Based on best available data and
observations, Barriers 26A and 26B are not feasible noise abatement measures at this
location. However, the engineering feasibility of these barriers will be further evaluated
during the design phase noise study.

The results of the barrier analysis indicate that at heights of 8 to 24 feet, the noise
barriers would provide the minimum insertion loss of at least 5 dBA to all eight of the
impacted residences. The impacted residences would receive an average insertion loss
of 7 to 14 dBA, depending on barrier height. The minimum noise reduction design goal
of 7 dBA was met for at least one front row receptor for all barrier heights.

The noise analysis determined an average increase in predicted exterior noise levels of 4
dBA for the impacted residences, which equates to an incremental increase and
maximum allowable base quantity of 2,640 square feet. Noise barriers at heights of 8 to
24 feet would be considered reasonable based on this criterion. Based on NCDOT
criteria, the optimum barrier height would be 22 feet. Table 9 summarizes the barrier
analysis for Barriers 26A and 26B.
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Table 9. Noise Barrier Evaluation Matrix for Barrier 26A and 26B

ReS|d_ences with Number of Benefited Design
Insertion Loss of Residences Square
(dBA) Com- Footage
Barrier bined Design per Reasonable
Height Barrier [ Square Benefited Yes/No
(feet) 10 Not Length | Footage | Receptors/
5(6([7]8]9] or | Impacted Impacted* Total | (feet) Allowable
= Square
Footage?
1,417/
8 11341000 8 0 8 1,417 11,336 2640 Yes
1,771/
10 Of1]1(3]3fO0 8 0 8 1,417 14,170 2,640 Yes
1,308 /
12 3(2(0f1(4] 3 8 5 13 1,417 17,004 2640 Yes
1,526/
14 0]5]0]0]1 7 8 5 13 1,417 19,838 2 640 Yes
1,511/
1 2 1 7 7 1 1,417 22,672 Y
6 0[5]0 8 5 , ,6 2640 es
1,700/
18 2 1|4 7 1 1,417 2 Y
0 01 8 8 5 , 5,506 2640 es
1,889/
20 210]0]5]10] 8 8 7 15 1,417 28,340 2640 Yes
2,078 /
22 21001 ([4] 8 8 7 15 1,417 31,174 2640 Yes
2,267 /
24 2 7 1 1,417 4 Y
0jo0ofo]|5]| 8 8 5 , 34,008 2640 es

Residences determined to be not impacted by the project (traffic noise levels less than 66 dBA) but benefited by the noise
barrier.

2The reasonableness calculation for determining the maximum allowable square footage of noise barriers (i.e., the base
quantity) per benefited receptor is described in the introduction to Section 3.0.
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4.0 Construction Noise

The 2011 NCDOT Traffic Noise Abatement Policy specifies that NCDOT shall:

(a) Identify land uses or activities that may be affected by noise from construction of
the project.

(b) Determine the measures that are needed in the plans and specifications to
minimize or eliminate adverse construction noise impacts to the community.
This determination shall consider the benefits achieved and the overall adverse

social, economic, and environmental effects and costs of the abatement measures.

(c) Consider construction techniques and scheduling to reduce construction noise
impacts to nearby receptors and incorporate the needed abatement measures in
the project plans and specifications.

Construction noise impacts are discussed in the Traffic Noise Technical Report (Parsons
Brinckerhoff, 2009). This discussion is expanded in this section to address the
requirements of the 2011 NCDOT Traffic Noise Abatement Policy.

The major construction elements of this project are expected to be earth work, hauling,
grading, bridge construction (especially pile driving), and paving. During daytime
hours, general construction noise impacts, such as temporary speech interference for
passersby and those individuals living or working near the project, can be expected,
particularly from paving operations, from the earth moving equipment during grading
operations, and from pile driving activities for the bridge crossings of Maple Swamp
and Currituck Sound. During evening and nighttime hours, steady-state construction
noise such as from paving operations may be audible and may cause impacts to
activities such as sleep. Sporadic evening and nighttime construction equipment noise,
such as from backup alarms and lift gate closures (i.e., “slamming” of dump truck
gates), as well as very loud construction activities, such as pile-drivers and impact
hammers, will be perceived as distinctly louder that the steady-state acoustic
environment, and may cause impacts in noise-sensitive areas.

In general, residences in all NSAs adjacent to the proposed roadway improvements and
bridge construction may experience construction noise as a result of earth work,
pavement operations, and/or pile driving for bridge construction. Residences in NSAs
17, 24, 26, 27, 28, and 29 may experience construction noise, in particular the noise from
pile-driving activities at the new bridge over Currituck Sound and/or pavement
operations along the sections of NC 12 that are proposed to be widened, that could
temporarily interfere with daily activities.
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However, overall, construction noise impacts are expected to be minimal, since the
construction noise would be relatively short in duration at any given location. In
localized areas where construction impacts may occur, construction noise control
measures can be evaluated for feasibility and cost-effectiveness during the final design
noise study or during construction activities. Potential localized measures that can be
evaluated for inclusion in the plans and specifications include, but are not limited to,
equipment exhaust muffler requirements, haul-road locations, elimination of “tail gate
banging,” ambient-sensitive backup alarms, construction noise complaint mechanisms/
procedures, and community communication/outreach.
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5.0 Public Coordination

The Traffic Noise Technical Report (Parsons Brinckerhoff, 2009) discusses how local
officials can use the noise contour data to establish compatible development. The
comments made by citizens during the selection of the detailed study alternatives also
are included in the Traffic Noise Technical Report (Parsons Brinckerhoff, 2009).

As documented and responded to in the Stakeholder Involvement for Final Environmental
Impact Statement Technical Report (Parsons Brinckerhoff, 2011), the following comments
related to noise were received from the public during the Draft Environmental Impact
Statement (DEIS) review period:

e Widening NC 12, a Mid-Currituck Bridge, and the bridge’s mainland approach
would increase noise at existing communities.

e Bridge construction noise may result in nearby homes being uninhabitable.

e Widening NC 12 would eliminate the trees along the roadside that buffer the road
noise; a heavily vegetated buffer should be along the new roadway.

e The DEIS does not indicate a specific decibel level, and nowhere does the discussion
address in layman’s terms what the project noise levels would be equivalent to at a
given distance. (The commenter is referred to the more detailed noise technical
memorandum in the response.)

e The impact assessment leaves the extent and effect of the mitigation measures for a
future decision.

e No sound barrier walls should be constructed along NC 12, as they would adversely
affect the lovely and natural look of the northern Outer Banks.
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6.0 Conclusions and Recommendations for
Further Study

A complete discussion of conclusions and recommendation for the DEIS detailed study
alternatives is included in the Traffic Noise Technical Report (Parsons Brinckerhoff, 2009).

Twenty-two receptors are predicted to be exposed to noise levels that approach or
exceed the NAC for Activity Category B as a result of the Preferred Alternative.

For the Preferred Alternative, detailed noise barrier evaluations were completed for
residences at NSA 17, NSA 23, and NSA 26. Noise barriers were not evaluated for NSA
2, NSA 24, and NSA 25 because it was determined that it would not be feasible to
construct effective noise barriers at those locations. Noise barriers also were not
evaluated for NSA 16, NSA 18, NSA 19, NSA 20, NSA 21, NSA 22, and NSA 27 through
NSA 29 because noise-sensitive receptors at those locations were not predicted to be
exposed to noise levels that would approach or exceed the NAC as a result of the
Preferred Alternative. The Preferred Alternative design did not include any
modifications at NSA 1, or at NSA 3 through NSA 15, so a Preferred Alternative noise
analysis was not necessary for these areas.

The results of the noise analysis update presented in this addendum were considered to
determine if these results would affect the decision on the Preferred Alternative. The
updated results did not substantially change the numbers of potentially impacted
receptors, the barriers determined to be preliminarily feasible and reasonable, or the
numbers of benefited receptors. Further, revisions made to the design of the Preferred
Alternative (MCB4/A/C1) between the DEIS and the FEIS reduced the number of
impacted receptors. In addition, noise impacts were a consideration, but not a major
factor in the selection of the Preferred Alternative. The reasons for selecting the
Preferred Alternative are presented in Section 2.6 of the FEIS, and the results of this
updated noise study do not change those reasons. The Preferred Alternative would
continue to have the least number of homes that would experience noise impacts.

Four noise barriers (Barriers 17B, 17C and 17D, 23C, and 26A and 26B) with a total
length of 3,326 feet were identified as preliminarily feasible and reasonable for the
Preferred Alternative. These barriers are predicted to benefit a total of 32 Category B
receptors.

Table 10 shows the noise barriers that were found to be preliminarily feasible and
reasonable based on the Preferred Alternative preliminary design. More details for each
barrier can be found in the tables in Section 3.0, and the location of each barrier is shown
on the figures in Appendix A. The barriers listed in Table 10 are the noise abatement
measures that are likely to be installed for their corresponding adjacent noise sensitive
areas. The figures in Appendix A also show the noise barriers that were preliminarily
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Table 10. Details of Preliminary Noise Barriers for the Preferred Alternative

Design
. Square
q Com- Design
Number of Benefited Optimum 5 Squa?re Footage per
Noise Residences Barrier A Benefited Reasonable
. . Barrier Footage
Barrier(s) Height Lenath (square Receptor/ Yes/No
(feet) 9 d Allowable
(feet) feet)
- Square
Impacted | Benefited [ Total Footage®
17B 1 1 2 16 284 4,544 2,272 /2,570 Yes
17C and 17D 2 11 13 16 1,334 21,344 1,642 /2,675 Yes
23C 2 0 2 12 291 3,492 1,746 /2,500 Yes
26A and 26B 8 7 15 22 1,417 31,174 2,078 / 2,640 Yes

determined not to be reasonable. These noise abatement measures are unlikely to be
installed for their corresponding adjacent noise sensitive areas.

The term “likely” does not mean a firm commitment for each noise sensitive area
identified. A Design Noise Report will be prepared during final design of the Record of
Decision’s (ROD) Selected Alternative. The ROD will include the following project
commitment that is also included in the FEIS: “A Design Noise Study will be prepared
to update the noise analysis based upon the most recent FHWA regulations and NCDOT
noise policies and guidance, traffic forecasts, and the final design.”

The Design Noise Study will include the final design of the ROD’s Selected Alternative
and a more detailed evaluation of the feasibility and reasonableness of noise
abatement. Thus, the recommendations included in Table 10 may change. Itis
anticipated that both vertical and horizontal alignment adjustments will occur during
final design of the Selected Alternative. In addition, more information will be available
at the final design stage on drainage designs, utilities, and other elements that will be
taken into account when evaluating feasibility and reasonableness.

The final decision on the installation of abatement measures will be made upon
completion of the project design, completion of a public involvement process,
concurrence with the NCDOT Traffic Noise Abatement Policy, and FHWA approval.
NCTA is committed to the construction of feasible and reasonable noise abatement
measures at the noise-impacted receptors identified for the Preferred Alternative in this
Addendum, assuming it is identified as the Selected Alternative in the ROD, contingent
upon the following conditions:

1. Detailed noise analysis updates during final design continue to support the
opportunity to provide noise barriers at NSA 17, NSA 23, and NSA 26 for the ROD’s
Selected Alternative.
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2. The outcome of hydraulic studies needed to determine the impact of proposed noise
barriers on drainage and flood flows, whether the impact can be mitigated, and what
would be required to mitigate it and the associated cost.

3. The appearance of the noise barriers in relation to the natural character of the Outer
Banks along NC 12 is taken into account. From the perspective of those using
vacation homes, any noise barrier would block not only views of the road, but also
views of the adjoining landscape (e.g., views of Currituck Sound, ocean-front dunes,
and vacation homes, depending on the location). In addition, noise barriers along
NC 12 would block views of these same landscape features, depending on the
location, for motorists using NC 12. Noise barriers also would similarly affect views
of pedestrians and bicyclists using the multi-use paths that line NC 12 on the Outer
Banks.

4. Viewpoints of the property owners and residents of all benefited receptors would be
solicited during the final design process.

5. Safety and engineering aspects (i.e., feasibility) have been reviewed.

6. Coordination with local officials to identify any new building permits that have been
issued between the date of this Addendum and the Date of Public Knowledge (i.e.,
the ROD). Any such new development would need to be assessed for noise impacts
and given consideration for potential noise abatement measures during the final
design process.
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NCDOT Traffic Noise Abatement Policy

INTRODUCTION

This document contains the North Carolina Department of Transportation (hereinafter NCDOT)
policy on highway traffic noise and construction noise and describes the implementation of the
requirements of the Federal Highway Administration (hereinafter FHWA) Noise Standard at 23
Code of Federal Regulations (CFR) Part 772 as they relate to federal and state funded highway
construction in North Carolina. This policy was developed by the NCDOT and reviewed and
approved by the FHWA.

The North Carolina Department of Transportation Traffic Noise Analysis and Abatement
Guidance Manual and 23 CFR 772 are intended to be companion documents to this policy.
PURPOSE

This policy describes the NCDOT process that is used in determining traffic noise impacts and
abatement measures and the equitable and cost-effective expenditure of public funds for traffic

noise abatement. Where the FHWA has given highway agencies flexibility in implementing the
23 CFR 772 standards, this policy describes the NCDOT approach to implementation.

APPLICABILITY

This policy applies to all "Type 1" federal, state or federal-aid highway projects in the State of
North Carolina, including federal projects that are administered by local public agencies.
NCDOT does not participate in nor fund Type II (retrofit) projects along existing state
transportation facilities. Noise analyses are not required for Type III projects. Each of these
project types are defined below. This policy shall be applied uniformly and consistently to all
Type I federal projects throughout the state.

Type I Project
(a) The construction of a highway on new location; or,

(b) The physical alteration of an existing highway where there is either:

(i) Substantial Horizontal Alteration. A project that halves the distance between
the traffic noise source and the closest receptor between the existing condition
to the future build condition; or,

(i) Substantial Vertical Alteration. A project that removes shielding, therefore
exposing the line-of-sight between the receptor and the traffic noise source.
This is done by either altering the vertical alignment of the highway or by
altering the topography between the highway traffic noise source and the
receptor; or,

(¢) The addition of a through-traffic lane(s). This includes the addition of a through-traffic
lane that functions as a HOV lane, High-Occupancy Toll (HOT) lane, bus lane, or truck
climbing lane; or,

C-3
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(d) The addition of an auxiliary lane, except for when the auxiliary lane is a turn lane; or,

(e) The addition or relocation of interchange lanes or ramps added to a quadrant to
complete an existing partial interchange; or,

(f) Restriping existing pavement for the purpose of adding a through-traffic lane or an
auxiliary lane; or,

(g) The addition of a new or substantial alteration of a weigh station, rest stop, ride-share
lot or toll plaza.

(h) If a project is determined to be a Type I project under this definition then the entire
project area as defined in the environmental document is a Type I project.

Type II Project.

A Federal or Federal-aid highway project for noise abatement on an existing highway. For a
Type 11 project to be eligible for Federal-aid funding, the highway agency must develop and
implement a Type II program in accordance with section 772.7(e).

Type 111 Project

A Federal or Federal-aid highway project that does not meet the classifications of a Type I or
Type II project. Type III projects do not require a noise analysis.

The highway traffic noise prediction requirements, noise analyses, noise abatement criteria, and
requirements for informing local officials in 23 CFR 772 and this policy constitute the noise
standards mandated by 23 U.S.C. 109(1). All highway projects which are developed in
conformance with this policy shall be deemed to be in accordance with the FHWA noise
standards.

Projects let for construction on or after July 13, 2011 shall be reviewed under the criteria of this
policy; however, the original date of public knowledge shall remain unchanged.

DATE OF PUBLIC KNOWLEDGE

The Date of Public Knowledge of the location and potential noise impacts of a proposed
highway project is the approval date of the final environmental document, e.g., Categorical
Exclusion (CE), State or Federal Finding of No Significant Impact (FONSI) or State or Federal
Record of Decision (ROD).

After this date, the federal and state governments are no longer responsible for providing noise
abatement measures for new development within the noise impact area of the proposed highway
project. It is the responsibility of local governments and private landowners to ensure that noise-
compatible designs are used for development permitted after the Date of Public Knowledge.

C+4
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This policy applies only to developed land and to undeveloped land for which development is
permitted before the project Date of Public Knowledge. The criteria (trigger date) for
determining when undeveloped land is permitted for development is the approval date of a
building permit for an individual lot or site.

TRAFFIC NOISE PREDICTION

All traffic noise analyses performed by or for NCDOT must utilize the most current version of
the FHWA Traffic Noise Model (TNM®) or any other model determined by the FHWA to be
consistent with the methodology of the TNM® model, pursuant to 23 CFR 772.9.

Average pavement type shall be used in the FHWA TNM® for future noise level prediction.

Noise contour lines may be used for project alternative screening or for land use planning, but
shall not be used for determining highway traffic noise impacts.

Traffic characteristics that would yield the loudest hourly equivalent traffic noise levels for the
design year shall be used in predicting noise levels and assessing noise impacts.

Traffic noise prediction must adhere to all methodologies detailed in the NCDOT Traffic Noise
Analysis and Abatement Guidance Manual.

NOISE IMPACT DETERMINATION

Traffic noise abatement for NCDOT highway projects is warranted and must be considered when
traffic noise impacts are created by either of the following two conditions:

(a) The predicted traffic noise levels for the Design Year approach (reach one decibel less
than) or exceed the Noise Abatement Criteria (NAC) contained in 23 CFR 772 and in
Table 1, found on page 4 of this policy, OR

(b) The predicted traffic noise levels for the Design Year substantially exceed existing
noise levels as defined in Table 2, found on page 5 of this policy.

A receptor is a discrete or representative location of a noise sensitive area(s) for any of the land
uses listed in Table 1. For multifamily dwellings, each residence shall be counted as one
receptor when determining impacted and benefited receptors.

Primary consideration shall be given to exterior areas where frequent human use occurs in the
determination of traffic noise impacts.

A traffic noise analysis shall be completed for each project alternative under detailed study and
for each Activity Category listed in Table 1 that is present in the study area.
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Table 1

Noise Abatement Criteria

Hourly Equivalent A-Weighted Sound Level (decibels (dB(A))

i Activity .
é"tmty Criteria’' Eval‘ua.tmn Activity Description
ategory Leq(h)? Location

Lands on which serenity and quiet are of
extraordinary significance and serve an

A 57 Exterior important public need and where the
preservation of those qualities is essential if the
area is to continue to serve its intended purpose.

B? 67 Exterior Residential

Active sport areas, amphitheaters, auditoriums,
campgrounds, cemeteries, daycare centers,
hospitals, libraries, medical facilities, parks,
picnic areas, places of worship, playgrounds,
c? 67 Exterior public meeting rooms, public or nonprofit
institutional structures, radio studios, recording
studios, recreation areas, Section4(f) sites,
schools, television studios, trails, and trail
crossings

Auditoriums, day care centers, hospitals,
libraries, medical facilities, places of worship,
D 52 Interior public meeting rooms, public or nonprofit
institutional structures, radio studios, recording
studios, schools, and television studios

Hotels, motels, offices, restaurants/bars, and
E? 72 Exterior other developed lands, properties or activities
not included in A-D or F

Agriculture, airports, bus yards, emergency
services, industrial, logging maintenance
facilities, manufacturing, mining, rail yards,

F -- -- e e . g,
retail facilities, shipyards, utilities (water
resources, water treatment, electrical), an
warehousing :
G -- -- Undeveloped lands that are not permitted

The Leq(h) Activity Criteria values are for impact determination only, and are not design standards for
noise abatement measures.

The equivalent steady-state sound level which in a stated period of time contains the same acoustic
energy as the time-varying sound level during the same time period, with Leq(h) being the hourly value
of Leq.

Includes undeveloped lands permitted for this activity category.
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Table 2

Substantial Noise Level Increase

Hourly Equivalent A-Weighted Sound Level (decibels (dB(A))

Existing Noise Level' Predicted Design Year Noise Level
(Leq(h)) Increase’ (Leq(h))
50 or less 15 or more
51 14 or more
52 13 or more
53 12 or more
54 11 or more
55 or more 10 or more

Loudest hourly equivalent noise level from the combination of natural and mechanical sources
and human activity usually present in a particular area.
Predicted hourly equivalent Design Year traffic noise level minus existing noise level.

ANALYSIS OF NOISE ABATEMENT MEASURES

When traffic noise impacts are identified and noise abatement is warranted, noise abatement
measures shall be considered and evaluated for feasibility and reasonableness. All of the
following conditions must be met in order for noise abatement to be justified and incorporated
into project design, as applicable. Failure to achieve any single element of feasibility or
reasonableness will result in the noise abatement measure being deemed not feasible or not
reasonable, whichever applies.

Feasibility

The combination of acoustical and engineering factors considered in the evaluation of a noise
abatement measure.

(a) Any receptor that receives a minimum noise level reduction of five dB(A) due to noise
abatement measures shall be considered a benefited receptor. Noise reduction of five
dB(A) must be achieved for at least one impacted receptor.

(b) Engineering feasibility of the noise abatement measure(s) shall consider adverse

impacts created by or upon property access, drainage, topography, utilities, safety, and
maintenance requirements.
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Reasonableness

The combination of social, economic, and environmental factors considered in the evaluation of
a noise abatement measure.

(a)

(b)

(©)

Viewpoints of the property owners and residents of all benefited receptors shall be
solicited. One owner ballot and one resident ballot shall be solicited for each benefited
receptor. Points per ballot shall be distributed in the following weighted manner:

- 3 points/ballot for benefited front row property owners
- 1 point/ballot for all other benefited property owners
- 1 point/ballot vote for all residents

Consideration of the noise abatement measure will continue unless a simple majority of
all distributed points are returned that indicates the balloted voters do not want the
abatement measure.

The maximum allowable base quantity of noise walls and/or earthen berms per
benefited receptor shall not exceed 2,500 ft* and 7,000 yd?, respectively. Additionally,
an incremental increase of 35 ft* for noise walls and 100 yd® for earthen berms shall be
added to the base quantity per the average increase in dB(A) between existing and
predicted exterior noise levels of all impacted receptors within each noise sensitive
area, which is defined as a group of receptors that are exposed to similar noise sources.
A base dollar value of $37,500 plus an incremental increase of $525 (as defined above)
shall be used to determine reasonableness of buffer zones and noise insulation.

A noise reduction design goal of at least 7 dB(A) must be evaluated for all front row
receptors. At least one benefited front row receptor must achieve the noise reduction
design goal of 7 dB(A) to indicate the noise abatement measure effectively reduces
traffic noise.

Other Considerations

Prior to CE approval or issuance of a FONSI or ROD, NCDOT shall identify in environmental

documents:
(a) Noise abatement measures that are feasible and reasonable,
(b) Noise impacts for which no abatement appears to be feasible and reasonable;
(¢) Locations where noise impacts will occur, where noise abatement is feasible and
reasonable, and the locations that have no feasible and reasonable abatement.
(d) Whether it is “likely” or “unlikely” that noise abatement measures will be installed for

each noise sensitive area identified. "Likely" does not mean a firm commitment. The
final decision on the installation of the abatement measures shall be made upon

C-8
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completion of the project design, the public involvement process, concurrence with the
NCDOT Policy, and FHWA approval.

Acceptable Noise Abatement Measures

The following noise abatement measures may be considered for incorporation into a project to
reduce traffic noise impacts.

@
(b)
(©)
(d)
(e)

Construction of noise barriers
Traffic management measures
Alteration of horizontal and vertical alignments
Establishment of buffer zones

Noise insulation of Activity Category D land use facilities listed in Table 1 on Page 4
of this policy.

Third Party Participation

(a)

(b)

(©

(d

Third party funding of noise abatement measures cannot be used to make up the
difference between the reasonable base quantity allowance and the actual quantity of
noise abatement. Third party funding is allowed only by public entities, and can only
be used to pay for additional features such as landscaping and aesthetic treatments for
noise barriers that meet cost-effectiveness criteria.

Traditional highway construction resources pay for required noise abatement measures.
Should a local government request that materials be used that are more costly than
those proposed by NCDOT, the requesting entity must assume 100% of the actual
additional construction cost.

If a local government insists on the provision of a noise abatement measure deemed not
reasonable by NCDOT, an abatement measure may be installed provided the local
government assumes 100% of the costs and obtains an encroachment permit from
NCDOT to perform the work. These costs include, but are not limited to, preliminary
engineering, actual construction and maintenance. In addition, local governments must
ensure that NCDOT's material, design and construction specifications are met. The
local government must also assume 100% of the liability associated with the measure
and hold harmless the NCDOT.

For (b) and (c) above, the settlement agreement shall be signed before third party noise
abatement design begins and payment shall be made to NCDOT before project
construction begins.
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Quantity Averaging

NCDOT will utilize abatement measure quantity averaging among all noise sensitive areas
within the same Activity Category in Table 1 that are exposed to a common noise environment,
i.e., similar noise sources and levels, traffic volumes, traffic mix, speed and topographic features,
if:

(a) No single common noise environment exceeds two times the base quantity
reasonableness criteria (e.g., two times 2,500 square feet, or two times 7,000 cubic
yards); and,

(b) Collectively, all common noise environments being averaged do not exceed the base

quantity reasonableness criteria.

PUBLIC INVOLVEMENT

Communication with the community regarding noise impacts and possible noise abatement shall
occur at the start of the noise study process and continue throughout the development of the
project. NCDOT will communicate with citizens to present information on the nature of
highway traffic noise and discuss the effects of noise abatement measures in attenuating traffic
noise and the types of noise abatement measures that may be considered. The concerns of the
community shall be a major consideration in reaching a decision on the abatement measures to
be provided.

COORDINATION WITH LOCAL OFFICIALS

NCDOT will provide all traffic noise analyses to local government officials within whose
jurisdiction a highway project is proposed as early in the project planning process as possible to
protect future development from becoming incompatible with traffic noise levels. Specifically,
environmental documents and design noise reports will contain information identifying areas that
may be impacted by traffic noise, predicted noise level contour information, the best estimation
of future noise levels for developed and undeveloped lands or properties in the immediate
vicinity of the project and other appropriate design information. If requested, NCDOT will assist
local officials with coordination and distribution of this information to residents, property owners
and developers. NCDOT will provide assistance to local jurisdictions in the development of
local noise controls, when requested. @~ NCDOT will advocate the planning, design and
construction of noise-compatible development and encourage its practice among planners,
building officials, developers and others.

All noise-sensitive areas and any known noise abatement measures will be presented and
discussed at the Design Public Hearing and Design Public Meetings.
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CONSTRUCTION NOISE

To minimize the impacts of construction noise on the public, NCDOT shall:

(a) Identify land uses or activities that may be affected by noise from construction of the
project.

(b) Determine the measures that are needed in the plans and specifications to minimize or
eliminate adverse construction noise impacts to the community. This determination
shall consider the benefits achieved and the overall adverse social, economic, and
environmental effects and costs of the abatement measures.

(¢) Consider construction techniques and scheduling to reduce construction noise impacts

to nearby receptors and incorporate the needed abatement measures in the project plans
and specifications.

FEDERAL PARTICIPATION

The costs of noise abatement measures may be included in federal-aid participating project costs
with the federal share being the same as that for the system on which the project is located when:

(a) Traffic noise impacts have been identified; and
(b) Abatement measures have been determined to be feasible and reasonable pursuant to 23

CFR 772 and this policy.

REVIEW OF POLICY

This policy shall be reviewed by the NCDOT Board of Transportation at least every five years.





