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Executive Summary

The North Carolina Department of Transportation (NCDOT) proposes to construct a new
location controlled-access toll facility in the US 74 corridor from 1-485 in Mecklenburg
County to just west of the Town of Marshville in Union County. The project is approximately
20 miles long. Figure 1 shows the project location.

The Monroe Connector/Bypass is designated as Projects R-3329 (Monroe Connector) and R-
2559 (Monroe Bypass) in the North Carolina Department of Transportation (NCDOT)’s 2009-
2015 State Transportation Improvement Program (STIP).

In March 2009, a Draft Environmental Impact Statement (Draft EIS) was published for the
Monroe Connector/Bypass project. A traffic noise study was prepared for all of the Detailed
Study Alternatives (DSA) as part of the Draft EIS, as documented in Final Traffic Noise
Technical Memorandum for Administrative Action Environmental Impact Statement Monroe
Connector Bypass (March 2009), referred to here as the March 2009 Traffic Noise Technical
Memorandum.

Following publication of the Draft EIS, a Preferred Alternative was identified, which was
Detailed Study Alternative D. An addendum to the traffic noise study was prepared for the
Preferred Alternative, as documented in Addendum Traffic Noise Technical Memorandum for
Administrative Action Environmental Impact Statement Monroe Connector/Bypass

(January 2010), referred to here as the 2010 Traffic Noise Addendum. The results of the 2010
Traffic Noise Addendum are summarized in the Final EIS for the project (May 2010).

Following publication of the Final EIS, the Preferred Alternative was identified as the
Selected Alternative. A Record of Decision (ROD) documenting this selection was published
in August 2010. A lawsuit was brought against the project, and in July 2012, the ROD was
rescinded. The date of a new final decision on the project will be after the July 13, 2011
effective date of the Federal Highway Administration’s (FHWA’s) updated noise standard
(23 CFR Part 772) and NCDOT’s updated Traffic Noise Abatement Policy (described below
in Chapter 2). Therefore, additional analyses are being conducted in order to complete the
NEPA process, including an update to the noise studies.

Traffic noise and temporary construction noise can be a consequence of transportation
projects, especially in areas in proximity to high-volume and high-speed steady-state traffic
noise sources. This Traffic Noise Analysis Update utilizes computer models created with the
FHWA Traffic Noise Model® software (TNM 2.5) to predict future noise levels and define
impacted receptors along the proposed highway project.

Build Condition year 2035 traffic volumes are predicted to impact 192 receptors in the
vicinity of the proposed Monroe Connector/Bypass Preferred Alternative. The 2010 Traffic
Noise Addendum identified 153 impacted receptors along the project under the Build
Condition. The increase in number of impacts is due to the use of a different truck
percentage. In previous studies, in accordance with the applicable procedures at the time,
one-half the truck percentages were included in the model.
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Consideration for noise abatement measures was given to all impacted receptors. Traffic
noise abatement measures are preliminarily recommended as feasible and reasonable in five
locations for the benefit of 102 impacted receptors and an additional 42 receptors in the
vicinity of the project, based on available information. Furthermore, construction noise
impacts — some of them potentially extreme — may occur due to the proximity of numerous
noise-sensitive receptors to project construction activities.

In accordance with the NCDOT’s Traffic Noise Abatement Policy (July 2011), the five
preliminary recommended noise barriers meet feasibility and reasonableness requirements
based on available information and are likely to be constructed. The final decision on
feasibility and reasonableness and installation of the noise barriers will be made upon
completion of the project design and the public involvement process. Changes may occur as
more detailed information on mapping and final design becomes available. Any changes in
noise abatement measures as detailed in this report must be approved by the FHWA prior to
implementation.

This update recommends more noise barriers than previously recommended in the March
2009 Traffic Noise Technical Memorandum and the 2010 Traffic Noise Addendum. This is
due to an increase in the number of predicted impacts and changes in the way reasonableness
is determined. As discussed above, in accordance with current procedures, this update uses a
higher truck percentage than previous studies (the full forecasted AADT truck percentages),
which increased noise levels predicted from the project. In previous studies, in accordance
with the applicable procedures at the time, one-half the forecasted AADT truck percentages
were included in the model. In addition, the NCDOT’s current Traffic Noise Abatement
Policy (July 2011) changed the way barrier reasonableness is evaluated. Reasonableness is
now calculated using an allowable barrier area per benefited receptor (previous procedures
used an allowable cost per benefited receptor), and common noise environments are now used
to consider abatement measures for noise-sensitive receptors of similar types having similar
conditions, generally located between the same interchanges.

Applying the current evaluation procedures described in this update to any of the Detailed
Study Alternatives (DSA) would result in similar changes to the evaluation results for each
DSA.
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Traffic Noise Analysis Update

Monroe Connector/Bypass
STIP #R-3329 and R-2559

1.0 PROJECT LOCATION AND DESCRIPTION

The North Carolina Department of Transportation (NCDOT) proposes to construct a new
location controlled-access toll facility in the US 74 corridor from 1-485 in Mecklenburg
County to just west of the Town of Marshville in Union County. The project is approximately
20 miles long. Figure 1 shows the project location.

The Monroe Connector/Bypass is designated as Projects R-3329 (Monroe Connector) and
R-2559 (Monroe Bypass) in the NCDOT’s 2009-2015 State Transportation Improvement
Program (STIP).

In March 2009, a Draft Environmental Impact Statement (Draft EIS) was published for the
Monroe Connector/Bypass project. A traffic noise study was prepared for all of the Detailed
Study Alternatives (DSA) as part of the Draft EIS, as documented in Final Traffic Noise
Technical Memorandum for Administrative Action Environmental Impact Statement Monroe
Connector Bypass (March 2009), referred to here as the March 2009 Traffic Noise Technical
Memorandum.

Following publication of the Draft EIS, a Preferred Alternative was identified, which was
Detailed Study Alternative D. An addendum to the traffic noise study was prepared for the
Preferred Alternative, as documented in Addendum Traffic Noise Technical Memorandum for
Administrative Action Environmental Impact Statement Monroe Connector/Bypass

(January 2010), referred to here as the 2010 Traffic Noise Addendum. The results of the 2010
Traffic Noise Addendum are summarized in the Final EIS for the project (May 2010).

Following publication of the Final EIS, the Preferred Alternative was identified as the
Selected Alternative. A Record of Decision (ROD) documenting this selection was published
in August 2010. A lawsuit was brought against the project, and in July 2012, the ROD was
rescinded. The date of a new final decision on the project will be after the July 13, 2011
effective date of the Federal Highway Administration’s (FHWA’s) updated noise standard
(23 CFR Part 772) and NCDOT’s updated Traffic Noise Abatement Policy (July 2011)
(described below in Section 4.2). Therefore, additional analyses are being conducted in order
to complete the NEPA process, including an update to the noise studies.

Traffic noise impacts and temporary construction noise impacts can be a consequence of
transportation projects, especially for noise-sensitive land uses in proximity to high-volume
and/or high-speed steady-state traffic noise sources. All traffic noise impacts along the
proposed project were considered for noise mitigation. This Traffic Noise Analysis (TNA)
update presents a detailed analysis of noise receptors and recommended noise mitigation
measures in the vicinity of the proposed Monroe Connector/Bypass that meet NCDOT’s
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Traffic Noise Abatement Policy (July 2011) feasibility and reasonableness criteria based on
available information.

2.0 PROCEDURE

The date of the original ROD (August 2010) is before the July 13, 2011 effective date of
FHWA'’s updated noise standard (23 CFR Part 772) and NCDOT’s updated Traffic Noise
Abatement Policy (July 2011). This TNA update represents the preliminary analyses of the
likely traffic noise impacts of the Preferred Alternative based on current standards, criteria,
and procedures.

The limits of this noise analysis correspond to the project limits, which are from US 74 just
east of 1-485 to US 74 just west of Marshville, that were assigned station numbers in the
preliminary roadway design. The base mapping used for the preliminary design is controlled
aerial photography with elevations from GIS data and LIDAR data.

In accordance with NCDOT Traffic Noise Analysis and Abatement Manual, this TNA update
utilizes computer models created with the FHWA Traffic Noise Model® software (TNM 2.5)
to predict future noise levels and define impacted receptors along the proposed project. The
design year for this project is 2035.

3.0 CHARACTERISTICS OF NOISE

Noise is basically defined as unwanted sound. It is emitted from many natural and man-made
sources. Highway traffic noise is usually a composite of noises from engine exhaust, drive
train, and tire-roadway interaction.

The magnitude of noise is usually described by a ratio of its sound pressure to a reference
sound pressure, which is usually twenty micro-Pascals (20uPa). Since the range of sound
pressure ratios varies greatly — over many orders of magnitude, a base-10 logarithmic scale is
used to express sound levels in dimensionless units of decibels (dB). The commonly accepted
limits of detectable human hearing sound magnitudes is between the threshold of hearing at

0 decibels and the threshold of pain at 140 decibels.

Sound frequencies are represented units of Hertz (Hz), which correspond to the number of
vibrations per second of a given tone. A cumulative ‘sound level’ is equivalent to ten times
the base-10 logarithm of the ratio of the sum of the sound pressures of all frequencies to the
reference sound pressure. To simplify the mathematical process of determining sound levels,
sound frequencies are grouped into ranges, or ‘bands.” Sound levels are then calculated by
adding the cumulative sound pressure levels within each band — which are typically defined as
one ‘octave’ or ‘1/3 octave’ of the sound frequency spectrum.

The commonly accepted limitation of human hearing to detect sound frequencies is between
20 Hz and 20,000 Hz, and human hearing is most sensitive to the frequencies between
1,000 Hz - 6,000 Hz. Although people are generally not as sensitive to lower-frequency
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sounds as they are to higher frequencies, most people lose the ability to hear high-frequency
sounds as they age. To accommodate varying receptor sensitivities, frequency sound levels
are commonly adjusted, or “filtered’, before being logarithmically added and reported as a
single ‘sound level” magnitude of that filtering scale. As shown in Table 1, the ‘A-weighted’
decibel filtering scale applies numerical adjustments to sound frequencies to emphasize the
frequencies at which human hearing is sensitive, and to minimize the frequencies to which
human hearing is not as sensitive.

Table 1: Comparison: Flat vs. A-Weighted Frequency Scaling

Oclt:ave-Band Center A-\_/Veighted1 Sample Frequency Sarsnopdigrl_egvueﬁgcy
requency (Hz) Adjustment Sound Levels (Flat) (A-Weighted)
31 -39.53 90.00 50.47
63 -26.22 80.00 53.78
125 -16.19 70.00 53.81
250 -8.68 65.00 56.32
500 -3.25 60.00 56.75
1000 0.00 60.00 60.00
2000 +1.20 60.00 61.20
4000 +0.96 55.00 55.96
8000 -1.14 50.00 48.86
16000 -6.7 45.00 38.30

Overall Sound Levels: 90.48 dB? 66.32 dB(A)?

1. Based on the ISO 226:2003 standard for normal equal-loudness contours, the A-weighted decibel network
filtering scale is defined for a frequency, f, by the equation: 20 x logse (A(f) / A (1000)), where A(f) = [12,200% x
11 [( + 20.6%) x (P + 12,2007 x (* + 107.79)%° x (* + 737.99)"].

2. Although the energy in the flat sound source would create an actual sound level = 90.48 dB, it would be
perceived as a sound level of 66.32 dB(A) by human hearing due to the decreased sensitivity of human hearing
to lower sound frequencies.

Several examples of noise levels expressed in dB(A) are listed in Table 2. As shown in
Table 2, most individuals are exposed to fairly high noise levels from many sources on a
regular basis. In order to perceive sounds of greatly varying pressure levels, human hearing
has a non-linear sensitivity to sound pressure exposure. For example, doubling the sound
pressure results in a three decibel change in the noise level; however, variations of three
decibels (3 dB(A)) or less are commonly considered “barely perceptible” to normal human
hearing. A five decibel (5 dB(A)) change is more readily noticeable. By definition, a ten-fold
increase in the sound pressure level correlates to a 10 decibel (10 dB(A)) noise level increase;
however, it is judged by most people as only a doubling of the loudness — sounding “twice as
loud”.
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Table 2: Common Indoor and Outdoor Noise Levels

Common Outdoor Noise Levels No(ljg(l/&(;;/el Common Indoor Noise Levels
110 Rock Band
Jet Flyover at 1,000 feet 100 Inside Subway Train (NY)
Gas Lawn Mower at 3 feet
Diesel Truck at 50 feet 90 Food Blender at 3 feet
Noisy Urban Daytime 80 Garbage Disposal at 3 feet
Gas Lawn Mower at 100 feet 70 Vacuum Cleaner at 10 feet
Commercial Area Normal Speech at 3 feet
60
Large Business Office
Quiet Urban Daytime 50 Dishwasher Next Room
. . . Small Theater, Large Conference Room
Quiet Urban Nighttime 40 (Background)
Quiet Suburban Nighttime Library
30
. . . Bedroom at Night, Concert Hall

Quiet Rural Nighttime (Background)

20
Broadcast and Recording Studio

10
0 Threshold of Hearing

Adapted from Guide on Evaluation and Attenuation of Traffic Noise, American Association of State Highway and
Transportation Officials (AASHTO). 1974 (revised 1993).

The degree of disturbance or annoyance from exposure to unwanted sound — noise — depends
upon three factors:
The amount, nature, and duration of the intruding noise

2. The relationship between the intruding noise and the existing (ambient) sound
environment

3. The situation in which the disturbing noise is heard
In considering the first of these factors, it is important to note that individuals have varying

sensitivity to noise. Loud noises bother some people more than other people. The time
patterns and durations of noise(s) also affect perception as to whether or not it is offensive.
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For example, noises that occur during nighttime (sleeping) hours are typically considered to
be more offensive than the same noises in the daytime.

With regard to the second factor, individuals tend to judge the annoyance of an unwanted
noise in terms of its relationship to noise from other sources (background noise). A car horn
blowing at night when background noise levels are low would generally be more
objectionable than one blowing in the afternoon when background noise levels are typically
higher. The response to noise stimuli is analogous to the response to turning on an interior
light. During the daytime an illuminated bulb simply adds to the ambient light, but when eyes
are conditioned to the dark of night, a suddenly illuminated bulb can be temporarily blinding.

The third factor — situational noise — is related to the interference of noise with activities of
individuals. Ina 60 dB(A) environment such as is commonly found in a large business office,
normal conversation would be possible, while sleep might be difficult. Loud noises may
easily interrupt activities that require a quiet setting for greater mental concentration or rest;
however, the same loud noises may not interrupt activities requiring less mental focus or
tranquility.

Over time, individuals tend to accept the noises that intrude into their lives on a regular basis.
However, exposure to prolonged and/or extremely loud noise(s) can prevent use of exterior
and interior spaces, and has been theorized to pose health risks. Appropriately, regulations
exist for noise control or mitigation from many particularly offensive sources; including
airplanes, factories, railroads, and highways. For all “Type I”” federal, state, or federal-aid
highway projects in North Carolina, traffic and construction noise impact analysis and
mitigation assessment is dictated by the applicable NCDOT Traffic Noise Abatement Policy
(July 2011), which is included in Appendix E.

4.0 NOISE ABATEMENT CRITERIA
4.1 Title 23 Code of Federal Regulations, Part 772 (23 CFR 772)

The Federal Highway Administration (FHWA) has developed Noise Abatement Criteria
(NAC) and procedures to be used in the planning and design of highways. The purpose of
23 CFR, Part 772 is:

To provide procedures for noise studies and noise abatement measures to help protect
the public’s health, welfare and livability, to supply noise abatement criteria, and to
establish requirements for information to be given to local officials for use in the
planning and design of highways approved pursuant to title 23 U.S.C. (23 CFR 772.1)

The abatement criteria and procedures are set forth in Title 23 CFR Part 772. The regulations
state that in determining and abating traffic noise impacts, a highway agency shall give
primary consideration to exterior areas where frequent human use occurs. (23 CFR
772.11(2)(b) and 23 CFR 772.13(b)).
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A summary of the NAC for various land uses is presented in Table 3. The L¢g, Or equivalent
sound level, is the equivalent steady-state sound level which in a stated period of time

contains the same acoustic energy as a time-varying sound level during the same period. With

regard to traffic noise, fluctuating sound levels of traffic noise are represented in terms of Leg,
the steady, or ‘equivalent’, noise level with the same energy.

Table 3: Noise Abatement Criteria

Activity
Category

Activity
Criteriéil
Leg(n)

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.

67

Exterior

Residential

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

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

1. The Legn Activity Criteria values are for impact determination only, and are not design standards for noise
abatement measures.

2. 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 Leqn) being the hourly value of Leg.

3. Includes undeveloped lands permitted for this activity category.
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4.2  North Carolina Department of Transportation Traffic Noise Abatement
Policy

The NCDOT Traffic Noise Abatement Policy, effective July 13, 2011, establishes official
policy on highway noise. 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. This policy is included as Appendix E of this report.

4.3 Noise Abatement Criteria

The two categories of traffic noise impacts are defined as 1) those that “approach” or exceed
the FHWA Noise Abatement Criteria (NAC), as shown in Table 3, and 2) those that represent
a “substantial increase” over existing noise levels as defined by NCDOT. An impact that
represents a “substantial increase” is based on a comparison of the existing noise level [Legn)]
with the predicted increase with respect to a change to noise levels in the design year of
between 10 and 15 dB(A) or more, as shown in Table 4.

Table 4: NCDOT “Substantial Increase” Noise Impact Criteria

Existing Noise Level! Predicted Design Year Noise Level
(Leae) Increase” (Leqm)
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

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

5.0 AMBIENT NOISE LEVELS

Ambient noise is that noise which is all around us caused by natural and manmade events. It
includes the wind, rain, thunder, birds chirping, insects, household appliances, commercial
operations, lawn mowers, airplanes, automobiles, etc. It is all noise that is present in a
particular area.

Existing traffic noise exposure in the project vicinity varies by proximity to existing
roadways. Many receptors adjacent and in proximity to the proposed facility are not near an
existing major roadway.
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Ambient noise monitoring data was collected at seventeen locations in conjunction with the
March 2009 Traffic Noise Technical Memorandum, and these are still valid for this update.

These locations are shown in Appendix A. Results are summarized in Table 5. Appendix A

includes the detailed results of the noise monitoring.

TABLE 5: Existing Noise Level Measurements

Measured
i Avg. Noi
Site Date and Time Location Description V. Noise
No. Level
(dBA Leq)
1 7/30/08 Stallings Elementary School 50 ft. from road — measurement of 59
8:02 - 8:21am (Stallings Rd). traffic noise on Stallings Rd.
7/30/08 West of Rocky River 50 ft. from road — measurement of
2 Rd/Unionville Indian Trail Rd traffic noise on Unionville-Indian 59
8:50-9:13 am . . .
intersection. Trail Rd.
7/30/08 secrest Shortcut Rd near Dusty 50 ft. from road — measurement of
3 Hollow Rd. Avondale Park . . 61
9:34-9:55am . traffic noise on Secrest Shortcut Rd.
neighborhood.
7/30/08 Northeast side OT Forest P.ark Measured near US 74 side of
4 10:28 - 10:44 am Rd/Pine Tree Dr intersection. neighborhood 55
) ) Forest Park neighborhood. g )
7/30/08 Blackberry Ln (off of Steven§ Mill Measurement of background noise
5 Rd) Eaglecrest/Blackberry Ridge . 49
11:10-11:26 am . levels away from traffic.
neighborhood.
6 7/30/08 Shadowy Retreat Dr. Fairhaven Measurement of background noise 53
11:42 - 12:03 pm | neighborhood. levels away from traffic.
7 7/30/08 North end of Oakland Ave. Acorn | Measurement of background noise a4
12:23-12:38 pm | Woods/Gold Hill neighborhoods. levels away from traffic.
7/30/08 Southwind Trail Dr, 5 lots in from Measurement of background noise
8 9:18 - 2:33 bm Secrest Shortcut Rd. Arbor Glen levels away from traffic 53
’ =3P neighborhood (northern end). ¥ )
10/17/07 Parking area off Saratoga Blvd Measurement of background noise
9 west of Belmont Stakes Ave. . 40
2:40 - 2:56 pm . levels away from traffic.
Bonterra neighborhood.
10 7/30/08 Suburban Dr. Suburban Estates Measurement of background noise 45
3:14-3:31 pm neighborhood levels away from traffic.
1 7/30/08 Willis Long Rd/Winchester Rd 50 ft. from road — measurement of 55
3:41 - 3:56 pm intersection. traffic noise on Willis Long Rd.
12 7/30/08 Stump Lake Rd off Deese Rd. Measurement of background noise 6
4:12 - 4:27 pm Ridge View neighborhood. levels away from traffic.
East of Olive Branch
13 7/31/08 Rd/Bentwood Ln intersection. 50 ft. from road — measurement of 60
8:53-9:10 am Lakeside/Lakeshores traffic noise on Olive Branch Rd.
neighborhood.
7/31/08 Mclr?tyre Rd near athletlc. Measurement of background noise
14 stadium. College Park/Wingate . 50
8:10-8:31am . . levels away from traffic.
University area.
15 7/31/08 Ansonville Rd near Liles Way. 50 ft. from road — measurement of 52
8:54-9:15 am Glencroft neighborhood. traffic noise on Ansonville Rd.
16 7/31/08 US 74 near Marshville near the 50 ft. from road — measurement of 65
9:31-9:52am East Campus Church. traffic noise on US 74.
17 7/31/08 Sardis Elementary School off Measurement of background noise 50
10:11-10:26 am | Sardis Church Rd. levels away from traffic.




Traffic Noise Analysis Update Monroe Connector/Bypass

November 2013 Mecklenburg and Union Counties

For this TNA, loudest-hour existing noise levels were assessed as the TNM-predicted noise
levels based on existing loudest-hour traffic estimates, or the ambient noise levels obtained at
representative locations in the field.*

6.0 PROCEDURE FOR PREDICTING FUTURE NOISE LEVELS

Traffic noise emission is composed of several variables, including the number, types, and
travel speeds of the vehicles, as well as the geometry of the roadway(s) on which the vehicles
travel. Additionally, variables such as weather and intervening topography affect the
transmission of traffic noise from the vehicle(s) to noise sensitive receptors.

In accordance with industry standards and accepted best-practices, detailed computer models
were created using the FHWA Traffic Noise Model® (FHWA TNM v.2.5).

Traffic noise consists of three primary parts: tire noise, engine noise, and exhaust noise. Of
these sources, tire noise is typically the most offensive at unimpeded travel speeds. Sporadic
traffic noises such as horns, squealing brakes, screeching tires, etc. are considered aberrant
and are not included within the predictive model algorithm.

Traffic noise is not constant; it varies in time depending upon the number, speed, type, and
frequency of vehicles that pass by a given receptor. Furthermore, since traffic noise emissions
are different for various types of vehicles, the TNM algorithm distinguishes between the
source emissions from the following vehicle types: automobiles, medium trucks, heavy trucks,
buses, and motorcycles, as shown in Table 6. The computer traffic noise prediction model
uses the number and type of vehicles on the planned roadway, vehicle speeds, the physical
characteristics of the road (curves, hills, depressions, elevations, etc.), receptor location and
height, and, if applicable, barrier type, barrier ground elevation, and barrier segment top
elevations.

The preliminary design for the Preferred Alternative was used in this TNA update. Per
FHWA guidance, the predictions documented in this report are based upon the potential
project Design Year 2035 build-condition traffic conditions resulting in the loudest predicted
hourly-equivalent traffic noise levels for each receptor.

! Per 23 CFR 772.5, existing noise levels are defined as “the worst noise hour resulting from the combination of
natural and mechanical sources and human activity usually present in a particular area.” If the TNM-predicted
existing loudest-hour traffic noise levels are lower than the hourly-equivalent noise levels obtained in the field,
then existing noise levels are assessed as the latter.
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Table 6: Traffic Noise Model (TNM) Vehicle Classification Types

TNM Vehicle

Type Description
Autos All vehicles with two axles and four tires, including passenger cars and
light trucks, weighing 10,000 pounds or less
Medium All vehicles having two axles and six tires, weighing between 10,000
Trucks and 26,000 pounds

All vehicles having three or more axles, weighing more than 26,000

Heavy Trucks pounds

Buses All vehicles designed to carry more than nine passengers

All vehicles with two or three tires and an open-air driver / passenger

Motorcycles compartment

Sources: FHWA Measurement of Highway-Related Noise, 8 5.1.3 Vehicle Types. FHWA Traffic
Monitoring Guide, § 4.1 Classification Schemes

Appendix D includes the traffic forecasts and volumes used in this noise analysis. The
diagrams included in Appendix D are from the Traffic Operations Technical Memorandum
for the Monroe Connector/Bypass (PBS&J, April 2009) (Note: the diagrams are dated
February 2009) and the Final Addendum to Year 2035 Build Traffic Operations Technical
Memorandum (Atkins, February 2010). In February 2010, an addendum was prepared to
address revised traffic operations analysis and queuing results for the year 2035 Build
Scenario for the Monroe Connector/Bypass / US 74 Frontage Road interchange and the
Monroe Connector/Bypass interchanges at Unionville-Indian Trail Road, and Austin Chaney
Road. These diagrams replace the ones from the January 2009 report for these locations.

Traffic forecasts were available for the Design Year 2035 for the morning and evening peak
hours. Along the project mainline and associated on- and off-ramps, the forecasted peak
period volumes result in levels of service (LOS) of LOS C or better along most segments,
which represents the loudest traffic noise hour. Where forecasted morning or evening peak
period volumes in one direction exceeded the threshold value between LOS C and D, the
opposite direction was LOS C. Therefore, the forecasted peak hour volumes were used as
representative of the loudest traffic noise hour.

The traffic mix used for the modeled roadways was provided in the traffic forecast. For the
mainline from 1-485 to Morgan Mill Road (NC 200), it is 77 percent autos, 8 percent medium
trucks and 15 percent heavy trucks. From Morgan Mill Road to US 74, it is 76 percent autos,
8 percent medium trucks, and 16 percent heavy trucks. In accordance with current
procedures, these were the truck percentages used in the TNM models. In previous studies, in
accordance with the applicable procedures at the time, one-half the truck percentages were
included in the models for peak hours.

10
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The project was divided into thirteen Noise Sensitive Areas (NSAs) for modeling purposes.
These NSAs are shown in Figure 2. The NSAs are numbered from west to east. Each
receptor modeled in each NSA is listed in Appendix B. A representative receptor was
modeled at every noise sensitive location, including each residence. For example, if an NSA
includes 10 residences, then 10 receptors were included in the model. Receptors included in
the TNM models for each NSA are shown in Figure 3a-rr.

Receptors included in the previous noise studies are noted in Appendix B with their old label.
New labels for every receptor are the receptors’ addresses. Additional receptors were
included in the update because previous noise studies did not include isolated receptors in the
detailed TNM models, and the area of analysis around the mainline was expanded to account
for higher percentages of trucks being included in the model.

7.0 TRAFFIC NOISE IMPACTS AND NOISE CONTOURS

7.1  Traffic Noise Impacts

Traffic noise impacts occur when the predicted traffic noise levels either: [a] approach or
exceed the FHWA noise abatement criteria (with "approach™ meaning within 1 dB(A) of the
NAC values listed in Table 3, or [b] substantially exceed the existing noise levels (refer to
Table 4). FHWA and NCDOT require that feasible and reasonable measures be considered to
abate traffic noise at all predicted traffic noise impacts. Measures considered include highway
alignment selection, traffic systems management, buffer zones, noise walls, and earth berms.

The numbers and types of predicted traffic noise impacts are shown in Table 7, with impacts
delineated as either approaching or exceeding the FHWA NAC, by a substantial increase in
Design Year 2035 build-condition traffic noise levels over existing ambient noise levels, or by
meeting both criteria. Traffic noise is predicted to create 86 traffic noise impacts due to
predicted design year 2035 build-condition noise levels that will approach or exceed FHWA
noise abatement criteria. One hundred and four (104) traffic noise impacts are predicted to
occur as a result of design year 2035 build-condition noise level substantially exceeding the
existing ambient noise levels. Refer to Appendix B for a detailed analysis of traffic noise
impacts at each noise sensitive receptor location in each NSA.
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Table 7: Traffic Noise Impact Summary*

Approximate Number of Impacted Receptors Total
Approaching or Exceeding the FHWA Noise Substantial | Impact Due | otat
Alternative Abatement Criteria™ Noise LE\é%l to Both4 n;gragss
Increase™ Criteria CER 772
A B C D E F G
Preferred o | 8 | 1° 0 0 0 0 106 85 192
Alternative

1. This table presents the number of build-condition traffic noise impacts as predicted for the Build Condition Preferred
Alternative presently under consideration. Refer to Appendix C for a detailed analysis of traffic noise impacts at
each noise sensitive receptor location.

Predicted traffic noise level impact due to approaching or exceeding NAC (refer to Table 3).

Predicted “substantial increase” traffic noise level impact (refer to Table 4).

Predicted traffic noise level impact due to exceeding NAC and “substantial increase” in build-condition noise levels.
The total number of predicted impacts is not duplicated if receptors are predicted to be impacted by more than one
criterion. There is one receptor along existing US 74 that is an impact only based on the NAC.

These impacts include Quality Inn and Suites Pool (NSA 1) (1 recptr) that exceeds the NAC but is not a substantial
increase. Bonterra Recreational Field (NSA 3)(2 recptrs) and Forest Hills Baptist Church play area (NSA 6) (1 recptr)
would experience substantial noise level increases but not approaching/exceeding the NAC.

apwn

o

7.2 Traffic Noise Contours

Predicted build-condition traffic noise level contours are not a definitive means by which to
assess traffic noise level impacts; however, they can aid in future land use planning efforts in
presently undeveloped areas.

Table 8 lists the predicted year 2035 noise level contours along segments of the project
corridor. Correlating to the traffic noise impact threshold for FHWA NAC “E” land uses, the
71 dB(A) noise level contour is predicted to occur at a maximum of 375 feet from the
centerline of the Monroe Connector/Bypass. Correlating to the traffic noise impact threshold
for NAC “B” and “C” land uses, the 66 dB(A) noise level contour is predicted to occur at a
maximum of 655 feet from the centerline of the Monroe Connector/Bypass.

Per 23 CFR 772.9(c) and the NCDOT’s Traffic Noise Abatement Policy (July 2011), noise
contour lines shall not be used for determining highway traffic noise impacts. However, the
71 dB(A) and 66 dB(A) noise level contour information should assist local authorities in
exercising land use control over the remaining undeveloped lands, so as to avoid development
of incompatible activities adjacent to the roadways within local jurisdiction.
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Table 8: Traffic Noise Contours for Land Use Planning

Monroe Csoennrﬁg:gr/Bypass Approximate Distance to | Approximate Distance to
(from egst to west 71 dBA Leqg Contour from 66 dBA Leqg Contour
Centerline (ft)* from Centerline (ft)*
cross-street)
I-485 to McKee Rd 375 655
McKee Rd to Stallings Rd 225 505
Stallings Rd to
Indian Trail-Fairview Rd 280 420
Indian Trail-Fairview Rd to
Unionville-Indian Trail Rd 280 430
Unionville-Indian Trail Rd to
Rocky River Rd 285 430
Rocky River Rd to
US 601 275 415
US 601 to
NC 200 (Morgan Mill Rd) 250 375
NC 200 (Morgan Mill Rd) to
Austin Chaney Rd 225 335
Austin Chaney Rd to
Forest Hills School Rd 210 310
Forest Hills School Rd to
US 74 near Marshville 190 290

1. Traffic noise contours estimated in TNM assuming a flat roadway and no intervening terrain or
manmade features between the roadway and receptor.

8.0 POTENTIAL TRAFFIC NOISE ABATEMENT MEASURES

FHWA and NCDOT require that feasible and reasonable noise abatement measures be
considered and evaluated for the benefit of all predicted build-condition traffic noise impacts.
Feasibility and reasonableness are distinct and separate considerations. Feasibility is the
consideration as to whether noise abatement measures can be implemented. Reasonableness
is the consideration as to whether noise abatement measures should be implemented. Per the
NCDOT’s Traffic Noise Abatement Policy (July 2011), the following traffic noise abatement
measures may be considered: highway alignment selection, traffic systems management,
buffer zones, noise barriers (earth berms and noise walls), and noise insulation of Activity
Category D land use facilities.

8.1 Highway Alignment Selection

Highway alignment selection for traffic noise abatement measures involves modifying the
horizontal and vertical geometry of the proposed facility to minimize traffic noise to noise-
sensitive receptors. The selection of alternative alignments for noise abatement purposes must
consider the balance between noise impacts and other engineering and environmental
parameters. For noise abatement, horizontal alignment selection is primarily a matter of
locating the roadway at a sufficient distance from noise sensitive receptors. Appreciable
reductions in traffic noise transmissions to sensitive receptors can be made by adjusting the
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vertical highway alignment and/or section geometry. For example, lowering a roadway below
existing grade creates a cut section which could act similarly as an earth berm, depending
upon the relative location(s) of noise-sensitive receptor(s).

The Preferred Alternative alignment has been developed considering the sensitive resources in
the project study corridor and represents the alignment that best balances impacts. No
changes to the horizontal or vertical alignment from what is proposed in the preliminary plans
would be reasonable for noise abatement purposes.

8.2  Traffic System Management Measures

Traffic management measures such as prohibition of truck traffic, lowering speed limits,
limiting of traffic volumes, and/or limiting time of operation were considered as possible
traffic noise impact abatement measures. The purpose of the Monroe Connector/Bypass
project is to increase the functional capacity of the US 74 corridor. Prohibition of truck
traffic, reduction of the speed limit below typical controlled-access highway speed limits, or
screening total traffic volumes along the toll facility would diminish the functional capacity of
the highway facility and are not considered practicable.

8.3 Buffer Zones

Buffer zones are typically not practical and/or cost effective for noise mitigation due to the
substantial amount of right-of-way required, and would not be a feasible noise mitigation
measure for this project. Furthermore, if the acquisition of a suitable buffer zone had been
feasible, the associated costs would exceed the NCDOT’s Traffic Noise Abatement Policy
(July 2011) reasonable abatement cost threshold per benefited receptor.

8.4 Noise Barriers

Passive noise abatement measures are effective because they absorb sound energy, extend the
source-to-receptor sound transmission path, or both. Sound absorption is a function of
abatement medium (e.g. earth berms absorb more sound energy than noise walls of the same
height because earth berms are significantly more massive). The source-to-receptor path is
extended by placement of an obstacle, such as a wall, that sufficiently blocks the transmission
of sound waves that travel from the source to the receptor.

Highway sound barriers are primarily constructed as earth berms or solid-mass walls adjacent
to full control of access or limited control of access freeways that are in proximity to noise-
sensitive land use(s). To be effective, a sound barrier must be long enough and tall enough to
shield the impacted receptor(s). Generally, the noise wall length must be eight times the
distance from the barrier to the receptor. For example, if a receptor is 200 feet from the
roadway, an effective barrier would be approximately 1,600 feet long — with the receptor in
the horizontal center. On roadway facilities with direct access for driveways, sound barriers
are typically not feasible because the openings render the barrier ineffective in impeding the

14
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transmission of traffic noise. Due to the requisite lengths for effectiveness, sound barriers are
typically not economical for isolated or most low-density areas. However, sound barriers may
be economical for the benefit of as few as one predicted traffic noise impact if the barrier can
benefit enough total receptors — impacted and non-impacted combined — to meet applicable
reasonableness criteria.

Due to the topography and the limited right of way along the project corridor, there appears to
be insufficient space to construct earth berms as noise abatement for the project. Therefore,
based on the preliminary design for the Preferred Alternative, earth berms were not
considered feasible for noise abatement for the project.

Based upon the preliminary design for the Preferred Alternative, five noise walls are
preliminarily recommended. An overview of the recommended noise barrier locations is
shown in Figure 3a-rr and in Table 9. Figure 3a-rr shows the modeled receptors in each
NSA and the benefits of the recommended noise barriers.

Table 9: Monroe Connector/Bypass Preferred Alternative Preliminary Recommended
Noise Barriers®

Base Quantity
Apbrox | Approx Number of| Total of Wall per
Barrier , - PP bp Impacted | Number Benefit
N 1 Barrier Description Length Area
ame (ft)z (sq ft)z Receptors of (sq ft)/
Benefited | Benefits | Allowable Base
Quantity®
Along the shoulder of westbound
Nw2C Monroe Connector/Bypass near 4,260 69,510 22 28 2,483/ 3,130
White Oak Ln and Strand Dr
NwW4 Along the shoulder of eastbound
(Previously | Monroe Connector/Bypass hear 5,420 75,310 25 25 3,012/ 3,165
Wall N4-1) | Beverly Dr
Along the shoulder of eastbound
NW7B Monroe Connector/Bypass hear
(Previously . yp 7,310 | 104,755 32 38 | 2,757/3,130
Avondale neighborhood (Dusty
Wall N7-1)
Hollow Rd)
NwW11 Along the shoulder of westbound
(Previously | Monroe Connector/Bypass near 2,920 48,150 19 41 1,174/ 3,130
Wall N9-1) | Glencroft Dr
3,743/ 3,095
Along the cut slope of eastbound )
NwW12 Monroe Connector/Bypass near 2,420 44,915 4 12 If considered
Phifer Cir. w/ NW11 then
1,756 / 2,500
TOTALS | 22,330 | 342,640 102 144 --

1. This assessment is based upon preliminary design and preliminary mapping, and is a preliminary recommendation to construct
traffic noise impact abatement measures. Final recommendations will be made after completion of final design and the public
involvement process.

2. The approximate lengths and areas are based on the noise barriers optimized in the detailed TNM models.

3. The mitigation measures assessed in conjunction with this Traffic Noise Analysis Update meet NCDOT's Traffic Noise
Abatement Policy (July 2011) reasonableness criteria, based upon available information. Based on the policy, receptors in all
NSAs are allowed a base quantity of wall of 2,500 square feet plus an incremental increase in square footage added to the
allowable base quantity equal to 35 times the predicted average increase in noise levels for impacted receptors in the NSA.
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In accordance with the NCDOT’s Traffic Noise Abatement Policy (July 2011), the five
preliminary recommended noise barriers meet feasibility and reasonableness requirements
based on available information and are likely to be constructed. Three other barriers were
modeled (NW2A/NW2B, NW3, and NW7A) and determined not reasonable.

The final decision on feasibility and reasonableness and installation of the noise barriers will
be made upon completion of the project design and the public involvement process. Changes
may occur as more detailed information on mapping and final design becomes available. Any
changes in noise abatement measures as detailed in this report must be approved by the
FHWA prior to implementation.

This update recommends more noise barriers than previously recommended in the March
2009 Traffic Noise Technical Memorandum and the 2010 Traffic Noise Addendum. This is
due to an increase in the number of predicted impacts and changes in the way reasonableness
is determined. As discussed in Section 6.0, in accordance with current procedures, this
update uses a higher truck percentage than previous studies (the full forecasted AADT truck
percentages), which increased noise levels predicted from the project. In previous studies, in
accordance with the applicable procedures at the time, one-half the forecasted AADT truck
percentages were included in the model. In addition, the NCDOT’s current Traffic Noise
Abatement Policy (July 2011) changed the way barrier reasonableness is evaluated.
Reasonableness is now calculated using an allowable barrier area per benefited receptor
(previous procedures used an allowable cost per benefited receptor), and common noise
environments are now used to consider abatement measures for noise-sensitive receptors of
similar types having similar conditions, generally located between the same interchanges.

Applying the current evaluation procedures described in this update to any of the Detailed
Study Alternatives (DSA) would result in similar changes to the evaluation results for each
DSA.

Appendix C includes an analysis of the performance of each evaluated barrier. Noise
abatement evaluated for each NSA is summarized below.

Noise Sensitive Area 1 (NSA 1) (No Recommended Barrier)

This area is where the project runs along existing US 74 from the western terminus of the
project to Stallings Road (Figures 3a-b). This NSA includes the pool at the Quality Inn and
Suites (13470 East US 74) and a residence south of the hotel with no address in the Union
County GIS system. Both the pool and the residences are predicted to be impacted.

Noise abatement would not be reasonable for these two receptors because a noise barrier
would exceed the allowable 2,815 square feet per benefit. These two receptors are
approximately 400 feet apart and, based on their distances from the Monroe
Connector/Bypass, a barrier would need to be approximately 1,600 feet long. A wall of this
length could only be 3.5 feet tall to be within the allowable square footage (2,815 sq ft x

2 receptors), and this would not result in a reasonable barrier since it would not break the line
of sight for trucks or reduce noise from traffic on the frontage road.
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Noise Sensitive Area 2 (NSA 2) (Recommended Barrier -NW?2C-)

NSA 2 is located along the westbound side of the Monroe Connector/Bypass from Stallings
Road to the Indian Trail-Fairview Road interchange (Figures 3c-f). There are no noise-
sensitive receptors on the eastbound side. From west to east, NSA 2 includes two
neighborhoods. The first is along Pine Tree Drive and Forest Park Road just east of Stallings
Road. There were 18 residences modeled in this area. The second neighborhood area is along
Sherin Lane, White Oak Lane, Oscar Robinson Road, and Strand Drive. There were 28
residences modeled in this area.

One preliminary optimized barrier,—~NW2C-, is recommended to provide benefits for
residences in the White Oak Lane area of NSA 2. Two other barriers, -NW2A- and -NW2B-
were modeled for the Pine Tree Drive area residences and found to be not reasonable. Results
are described below and in Appendix C.

Sound barrier -NW2C- would provide benefits to the residences along Sherin Lane, White
Oak Lane, Oscar Robinson Road, and Strand Drive. Barrier -NW2C- is 4,260 feet long and
15-20 feet high, with a total area of 69,510 square feet (sq ft). This barrier is located along the
shoulder of westbound Monroe Connector/Bypass and the westbound off ramp to the US 74
service road. It extends from approximately mainline station 236+00.0000 to mainline station
200+00.0000 then along the off ramp from station 10+00.0000 to 15+00.0000.

Barrier -NW2C- is predicted to benefit 28 residences, with 2,483 sq ft of sound barrier per
benefited receptor, which is less than the maximum allowable 3,130 sq ft/benefited receptors.
The sound barrier is predicted to provide at least 7 decibels (7 dB(A)) of noise level reduction
for 17 impacted receptors.

Sound barriers -NW2A- and -NW2B- would work together to provide benefit to the
residences along Pine Tree Drive and Forest Park Road. Barrier -NW2A- is 1,600 feet long
and 20-22 feet high, with a total area of 33,740 sq ft. This barrier is located along the
shoulder of the westbound off ramp from the Monroe Connector/Bypass to the US 74 service
road. It extends from approximately station 25+00.0000 to station 41+00.0000. This barrier
is located along the shoulder of the on ramp and westbound Monroe Connector/Bypass
mainlines, and would include a segment on structure over Stallings Road. Barrier -NW2B- is
1,835 feet long and 14-19 feet high, with a total area of 31,590 sq ft. It extends from
approximately station 149+00.0000 on the mainline to station 164+00.0000 on the mainline
then stations 41+00.0000 to 40+00.0000 along the on ramp.

These barriers, -NW2A- and -NW2B-, are predicted to benefit 17 residences, with

3,843 sq ft of sound barrier per benefited receptor. The sound barriers are predicted to
provide at least 7 dB(A) of noise level reduction for 8 impacted receptors. However, the
barriers are not reasonable because the 3,843 sq ft/benefited receptor is more than the
maximum allowable 2,955 sq ft/benefited receptor. This area was evaluated to determine if it
would be within a common noise environment with the White Oak Lane area. It was
determined the two neighborhoods are not in a common noise environment because they
experience different traffic volumes and different existing noise levels.
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Noise Sensitive Area 3 (NSA 3) (No Recommended Barrier)

NSA 3 is located along the westbound side of the Monroe Connector/Bypass from the Indian
Trail-Fairview Road interchange to the Unionville-Indian Trail Road interchange

(Figures 3h-m). The eastbound side of the Monroe Connector/Bypass in this area is modeled
as NSA 4.

From west to east, NSA 3 includes four separate areas containing 27 residences and a private
recreational field:

Area 1 — Nine (9) residences on Beverly Drive (addresses 5809, 5813, 5814, 5903, 5905,
and 7207) and Secrest Shortcut Road (addresses 7309, 7310, and 7218).

Area 2 — Six (6) residences on or near Faith Church Road. These include 4101, 4105,
4113, 4108, and 4116 Faith Church Road and a residence with no address in the Union
County GIS database that is accessed from Secrest Shortcut Road. This residence is
behind 4101 Faith Church Road.

Area 3 — Seven (7) residences and one recreational field. These include 6508 Secrest
Shortcut Road and six residences in Bonterra Village (1104, 1110, 1116, 1118, 1122, and
1128 Saratoga Boulevard). The private recreational field is associated with Bonterra.

Area 4 — Five (5) residences along Unionville-Indian Trail Road and Poplin Road. These
include 3104 Unionville-Indian Trail Road and 6208, 6207, 6125, and 6107 Poplin Road.

Area 1. Preliminary barrier -NW3- was modeled to provide benefits for residences in Area 1
of NSA 3 and found to be not reasonable, as described below and in Appendix C.

Sound barrier -NW3- would provide benefits to 8 residences in Area 1 of NSA 3. Barrier
—-NW3-is 2,175 feet long and 12-13 feet high, with a total area of 27,670 sq ft. This barrier is
located along the shoulder of the westbound Monroe Connector/Bypass mainline (stations
298+00.0000-305+00.0000 and 364+00.0000-378+00.0000). It would be on structure over
the Secrest Shortcut Road grade separation.

Barrier -NW3- is predicted to benefit 8 residences, with 3,459 square feet of sound barrier
per benefited receptor. The sound barriers are predicted to provide at least 7 dB(A) of noise
level reduction for 4 impacted receptors. The 3,459 sq ft/benefited receptor is more than the
maximum allowable 3,165 sq ft/benefited receptor.

However, this area is in a common noise environment with the residences on the eastbound
side of the Monroe Connector/Bypass in NSA 4. Therefore, Barrier -NW3- was considered
with the recommended noise wall -NW4— (described in the next section). The two barriers
would benefit 33 residences, with 3,120 square feet of sound barrier per benefited receptor.
This is more than the common noise environment allowable base quantity of 2,500 square feet
per benefit.
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Area 2. A longer barrier -NW3A- was considered to benefit residences in both Area 1 and
Avrea 2, since these two areas are relatively close to each other. This longer barrier is not
reasonable. The longer -NW3A- was 4,210 feet long and 11-15 feet high, with a total area of
59,845 sq ft. On its own, this longer barrier would benefit 14 residences at 4,275 sq
ft/benefited receptor, which is greater than the maximum allowable of 3,165 sq ft/benefited
receptor. When considered as a common noise environment with -NW4—, the two barriers
would benefit 39 residences at 3,465 sq ft/benefited receptor, which is also greater than
common noise environment allowable base quantity of 2,500 square feet per benefit.

Area 3. In this area, there are three impacted receptors. Two are at the Bonterra private
recreational field (2 equivalent receptors about 550 feet from the Monroe Connector/Bypass),
which is predicted to be impacted by a substantial increase in noise levels. The third is the
residence at 6508 Secrest Shortcut Road (about 60 feet from the Monroe Connector/Bypass).
These impacted receptors are approximately 1,400 feet apart and isolated from each other. In
between there are five residences on Saratoga Boulevard facing the Monroe
Connector/Bypass, about 500-550 feet away from the highway. These residences are not
impacted by predicted traffic noise, and are shielded from at least one-half of the highway by
a large hill.

Noise abatement would not be reasonable for receptors in Area 3 because a noise barrier that
would provide sufficient noise reduction would exceed the allowable 3,165 sq ft/benefited
receptor (based on an average increase of 19 dBA). The wall would need to be at least 4,400
feet long to provide noise reduction to the 3 impacted receptors. Based on the allowable
square footage per benefited receptor, and assuming two of the Saratoga Boulevard residences
would be benefited (those farthest from the shielding provided by the hill), this wall could
only be 3.5 feet tall (allowable area of 3,165 x 5 divided by length 4,400).

Area 4. In this area, there is one impacted receptor; the residence at 3104 Unionville-Indian
Trail Road. Traffic noise from Unionville-Indian Trail Road, a non-controlled access
roadway, is the dominant traffic noise source for this residence. A barrier would not be
reasonable for this isolated impact.

Noise Sensitive Area 4 (NSA 4) (Recommended Barrier —-NW4-)

NSA 4 is located along the eastbound side of the Monroe Connector/Bypass from the Indian
Trail-Fairview Road interchange to the Unionville-Indian Trail Road interchange

(Figures 3h-m). The westbound side of the Monroe Connector/Bypass in this area is
modeled as NSA 3.

From west to east, NSA 4 includes six separate areas containing a total of 44 residences and a
catering/event facility:

Area 1 — Eighteen (18) residences on Reid Road, Oakland Avenue, and Beverly Drive.
These include the following addresses: Reid Road (5505 and 5517), Oakland Avenue
(5511, 6901, 6903, 6908, 6909, 6911, 6912, 7001, 7002, and 7008), and Beverly Drive
(5609, 5613, 5702, 5703, 5710, and 5714).
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Area 2 — Nine (9) residences on Secrest Shortcut Road and Faith Church Road. These
include 4022 Faith Church Road and the following addresses on Secrest Shortcut Road:
7105, 7111, 7118, 7119, 7122, 7201 7206, 7207.

Area 3 — One (1) residence at 6920 Secrest Shortcut Road.

Area 4 — Eleven (11) residences, one on Secrest Shortcut Road (address 6920) and ten on
Southwind Trail Drive (addresses 1002-1011).

Area 5 — Two (2) residences at 6504 and 6510 Secrest Shortcut Road.

Area 6 — Two (2) residences, 6304 and 6280 Secrest Shortcut Road, and one
catering/event facility also at 6304 Secrest Shortcut Road. This facility appears to have a
tented area attached to the back of the building that was considered an outdoor use area.

Areas 1 and 2. One preliminary optimized barrier, -NW4—, is recommended to provide
benefits for residences in Area 1 and Area 2 of NSA 4, as described below and in
Appendix C.

Sound barrier -NW4— would provide benefits to 25 of the 27 residences in Areas 1 and 2 of
NSA 4. Barrier -NW4- is 5,420 feet long and 13-15 feet high, with a total area of

75,310 sq ft. This barrier is located along the shoulder of the eastbound Monroe
Connector/Bypass mainline (stations 285+00.0000-305+00.0000 and 364+00.0000-
394+00.0000). It would be on structure over the Secrest Shortcut Road grade separation.

Barrier -NW4- is predicted to benefit 25 residences, with 3,012 square feet of sound barrier
per benefited receptor. The sound barrier is predicted to provide at least 7 dB(A) of noise
level reduction for 19 impacted receptors. The 3,012 sq ft/benefited receptor is less than the
maximum allowable 3,165 sq ft/benefited receptor.

Area 3. A noise barrier would not be reasonable for this single isolated impacted receptor at
6920 Secrest Shortcut Road.

Area 4. The receptors in this area are on the far side of Secrest Shortcut Road from the
Monroe Connector/Bypass, and also experience noise from traffic on Secrest Shortcut Road as
well as the Monroe Connector/Bypass.

Barrier -NW4B- was modeled for this area and found to be not reasonable. Based on the
receptors’ distance from the Monroe Connector/Bypass noise barrier and from each other, the
wall was approximately 3,465 feet long to achieve a ratio of 4:1 length of wall (past the last
receptor) to receptor distance from wall. The 25-foot high barrier -NW4B- has a total area of
86,639 square feet. This barrier is predicted to have 5-6 decibels of noise reduction for

8 receptors, which would be 10,830 sq ft/benefited receptor. The maximum allowable area
per benefited receptor is 2,990 sq ft/benefited receptor (based on an average increase of

14 dBA).
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Area 5. A noise barrier would not be reasonable for these two isolated impacted receptors at
6504 and 6510 Secrest Shortcut Road.

Area 6. None of the receptors in this area are predicted to be impacted.

Noise Sensitive Area 5 (NSA 5) (No Recommended Barrier)

This area is along both sides of the Monroe Connector/Bypass from the Unionville-Indian
Trail Road interchange east to just before the Rocky River Road interchange (Figures 3m-o).

This NSA includes 10 residences on the eastbound side of the Monroe Connector/Bypass.
There are no noise-sensitive receptors on the westbound side. Nine of the residences have
addresses along Secrest Shortcut Road (5710, 5912, 5914, 6002, 6018, 6022, 6114B, 6114A,
and 6120). The tenth is a residence at 3203 Unionville-Indian Trail Road. Three of these
residences are predicted to be impacted; 5710 and 6114B Secrest Shortcut Road and

3203 Unionville-Indian Trail Road.

Noise abatement would not be reasonable for these receptors because a noise barrier that
would provide sufficient noise reduction would exceed the allowable 2,885 sq ft/benefited
receptor (based on an average increase of 11 dBA). The wall would need to be at least 3,600
feet long to provide noise reduction to 9 of the 10 residences. Based on the allowable square
footage per benefited receptor, this wall could only be 7 feet tall (allowable area of 2,885 x 9
divided by length 3,600). The homes are all higher in elevation than the roadway, so a 7 foot
wall would not provide sufficient noise reduction of at least 7 decibels for at least one of these
receptors.

Noise Sensitive Area 6 (NSA 6) (No Recommended Barrier)

This area is along both sides of the Monroe Connector/Bypass from just west of and including
the Rocky River Road interchange to approximately 7,600 feet east of Rocky River Road
(Figures 30-r). This NSA includes 13 scattered residences and a church playground. Nine of
the residences and the church playground (1 equivalent receptor) would be impacted by noise,
with five impacts approaching or exceeding the NAC and five substantial increases only.

On the westbound side of the Monroe Connector/Bypass there are a total of 9 residences and
the church playground. Five of the residences are clustered along Rocky River Road (3909,
3901, 3902, 3813, and 3812) and one is isolated farther west at 3648 Rocky River Road. Also
on the westbound side are two residences on Willis Long Road (2002 and 2109) and the
Forest Hills Baptist Church (2003 Willis Long Road) playground. Farther to the west is one
isolated residence at 4548 Secrest Shortcut Road.

For the group of five residences clustered at Rocky River Road, three are west of Rocky River
Road (3909, 3901, and 3815) and two are east of Rocky River Road (3902 and 3812). Due to
the geometry of the area (see Figure 30), a barrier along the Monroe Connector/Bypass in this
area could protect the three residences west of Rocky River Road. However, this barrier
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would not be reasonable. A noise barrier that would provide sufficient noise reduction would
exceed the allowable 3,165 sq ft/benefited receptor (based on an average increase of 19 dBA).
The wall would need to be at least 2,100 feet long to provide noise reduction to these three
residences. Based on the allowable square footage per benefited receptor, this wall could only
be 4.5 feet tall (allowable area of 3,165 x 3 divided by length 2,100). The homes are all
generally the same in elevation as the roadway, so a 4.5 foot wall would not provide sufficient
noise reduction at these receptors.

On the eastbound side of the Monroe Connector/Bypass are four isolated residences; 3612
Rocky River Road, 2110A and 2110B Willis Long Road, and 4540 Secrest Shortcut Road.
These residences are all at least 1,000 feet apart. Due to the wide spacing between residences,
a noise barrier would not be reasonable for residences in NSA 6 on the eastbound side of the
Monroe Connector/Bypass.

Noise Sensitive Area 7 (NSA 7) (Recommended Barrier -NW7B-)

This area is along both sides of the Monroe Connector/Bypass from approximately 7,600 feet
east of Rocky River Road to the US 601 interchange (Figures 3r-x). This NSA includes 61
residences (16 on the westbound side and 45 on the eastbound side). Of these, 49 would be
impacted by noise.

On the westbound side of the Monroe Connector/Bypass there are a total of 16 residences in
three areas, from west to east:

WB Areal. Eleven (11) residences along Poplin Road, Clear Creek Drive, Roanoke
Church Road, and Prices Dairy Road. These include five residences on Poplin Road
(3211, 3101, 3017, 3010, and 3008), four residences on Clear Creek Drive (1404, 1415,
1418, and 1419), one residence at 1418 Roanoke Church Road and one residence at 1121
Prices Dairy Road.

WB Area 2. Four (4) residences on Fowler Road (808, 716, 713, and 709).
WB Area 3. One (1) residence at 219 Ridge Road.

WB Area 1. Noise Barrier -NW7A- was modeled for residences in WB Area 1 of NSA 7and
found to be not reasonable, as described below and in Appendix C.

Sound barrier -NW7A~- would provide benefits to 9 of the 16 residences in WB Area 1 of
NSA 7. Barrier —-NW7A-is 3,200 feet long and 13 feet high, with a total area of 41,600 sq ft.
This barrier is located along the shoulder of the westbound Monroe Connector/Bypass
mainline (stations 601+00.0000 - 633+00.0000). The sound barrier is predicted to provide at
least 7 dB(A) of noise level reduction for 6 impacted receptors. The 4,622 sq ft/benefited
receptor is more than the maximum allowable 3,165 sq ft/benefited receptor.

However, WB Area 1 is in a common noise environment with the residences on the eastbound
side of the Monroe Connector/Bypass in EB Area 1. When considered with the recommended
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noise wall -NW7B- (described below), the two barriers would benefit 47 residences, with
3,114 square feet of sound barrier per benefited receptor. This is more than the common noise
environment maximum allowable base quantity 2,500 square feet per benefit, so the wall
would not be reasonable.

WB Areas 2 and 3. Due to the wide spacing between residences, a noise barrier would not be
reasonable for residences in WB Areas 2 and 3. For WB Area 2, two residences are on one
side of Fowler Road, which is a non-controlled access roadway, and two are on the other (see
Figure 3v). Due to the geometry of this area, a reasonable barrier cannot be provided. For
WB Area 3, this is an isolated residence.

On the eastbound side of the Monroe Connector/Bypass there are a total of 45 residences in
three areas, from west to east:

EB Areal. Forty-one (41) residences. These include 13 residences along Secrest
Shortcut Road and Poplin Road and 28 residences in the Avondale neighborhood on Dusty
Hollow Road, First Street, Back Road, and Wallace Road.

EB Area 2. Two (2) residences on Fowler Road (1008 and 909), approximately 1,200 feet
apart.

EB Area 3. Two (2) residences on Maple Hill Road (600 and 516), approximately 600
feet apart.

EB Area 1. One preliminary optimized barrier, -NW7B—, is recommended to provide
benefits for residences in EB Area 1 of NSA 7, as described below and in Appendix C.

Sound barrier -NW7B- would provide benefits to 38 of the 41 residences in EB Area 1 of
NSA 7. Barrier -NW7B-is 7,310 feet long and 11-19 feet high, with a total area of
104,755 sq ft. This barrier is located along the shoulder of the eastbound Monroe
Connector/Bypass mainline (stations 601+00.0000 - 674+00.0000). The sound barrier is
predicted to provide at least 7 dB(A) of noise level reduction for 27 impacted receptors. The
2,756 sq ft/benefited receptor is less than the maximum allowable 3,165 sq ft/benefited
receptor.

EB Areas 2 and 3. Due to the wide spacing between residences, a noise barrier would not be
reasonable for residences in EB Areas 2 and 3.

Noise Sensitive Area 8 (NSA 8) (No Recommended Barrier)

This NSA extends along both sides of the Monroe Connector/Bypass from the US 601
interchange to just east of Deese Road (Figures 3x-z). There are 11 scattered residences in
this NSA, with 9 total impacts. Of these, only one approaches the NAC. The other eight are
substantial increase impacts only.
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On the westbound side of the Monroe Connector/Bypass there are 9 residences. One
residence is at 126 Deese Road. Just east of this residence is a residence at 204 Concord Hwy
(US 601). There are four residences farther east on the west side of Deese Road (499, 501,
503, and 505) and one on the east side of Deese Road (500). Also east of Deese Road are the
residences at 2427 and 2443 Silverthorne Drive.

A barrier along the westbound side of the Monroe Connector/Bypass in this area would not be
reasonable. A noise barrier that would provide sufficient noise reduction would exceed the
allowable 3,165 sq ft/benefited receptor (based on an average increase of 19 dBA). The wall
would need to be at least 5,000 feet long to provide noise reduction to these 9 residences.
Based on the allowable square footage per benefited receptor, this wall could only be 5.5-6
feet tall (allowable area of 3,165 x 9 divided by length 5,000). The homes are all generally
the same or higher in elevation as the roadway, so a 5.5-6 foot wall would not provide
sufficient noise reduction at these receptors.

On the eastbound side of the Monroe Connector/Bypass there are 3 residences. One is near
US 601 at 2710 Concord Hwy. The other two are east of Deese Road at 414 and 462 Deese
Road, and are approximately 1,200 feet apart.

Due to the wide spacing between residences, a noise barrier would not be reasonable for
residences in NSA 8 on the eastbound side of the Monroe Connector/Bypass.

Noise Sensitive Area 9 (NSA 9) (No Recommended Barrier)

This NSA extends along both sides of the Monroe Connector/Bypass from the west side of the
NC 200 (Morgan Mill Road) interchange to just east of Olive Branch Road (Figures 3z-cc).
There are 18 scattered residences in this NSA, with 7 total impacts. Of these, 3 approach or
exceed the NAC. The other four are substantial increase impacts only.

On the westbound side of the Monroe Connector/Bypass there are 9 residences. One
residence is isolated west of NC 200 (Morgan Mill Road) at 2701 Morgan Mill Road. On the
east side of Morgan Mill Road there are 5 residences (2712, 2704a, 2704b, 2704c, and 2708).
The remaining three residences are west of Olive Branch Road at 2715, 2705A, and 2801
Olive Branch Road.

A barrier along the westbound side of the Monroe Connector/Bypass to provide noise
reduction for 7 of the 8 residences east of Morgan Mill Road would not be reasonable (the
residence at 2801 Olive Branch Road is too far from the toll facility and would be near the
end of the noise barrier so it would not be benefited). A noise barrier that would provide
sufficient noise reduction would exceed the allowable 3,130 sq ft/benefited receptor (based on
an average increase of 18 dBA). The wall would need to be at least 3,600 feet long to provide
noise reduction to these 7 residences. Based on the allowable square footage per benefited
receptor, this wall could only be 6 feet tall (allowable area of 3,130 x 7 divided by length
3,600). The homes are all generally the same or higher in elevation as the roadway, so a

6 foot wall would not provide sufficient noise reduction of at least 7 decibels for at least one
of these receptors.
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On the eastbound side of the Monroe Connector/Bypass there are 9 residences. Five are
grouped west of Morgan Mill Road (2539, 2531, 2529, 2605, and 2601). Two are west of
Olive Branch Road at 2525 and 2601 Olive Branch Road. The remaining two are east of
Olive Branch Road at 2606 and 2705B Olive Branch Road.

A barrier for the group of 5 residences west of Morgan Mill Road would not be reasonable. A
noise barrier that would provide sufficient noise reduction would exceed the allowable

3,130 sq ft/benefited receptor (based on an average increase of 18 dBA). The wall would
need to be at least 2,600 feet long to provide noise reduction to these 5 residences. Based on
the allowable square footage per benefited receptor, this wall could only be 6 feet tall
(allowable area of 3,130 x 5 divided by length 2,600). The homes are all generally the same
or higher in elevation as the roadway, so a 6 foot wall would not provide sufficient noise
reduction at these receptors.

The remaining 4 residences in NSA 9 on the eastbound side of the Monroe Connector/Bypass
a noise barrier that would provide sufficient noise reduction would exceed the allowable
3,130 sq ft/benefited receptor (based on an average increase of 18 dBA). The wall would
need to be at least 4,900 feet long to provide noise reduction to these 4 residences. Based on
the allowable square footage per benefited receptor, this wall could only be 3.5-4 feet tall
(allowable area of 3,130 x 4 divided by length 4,900) and would not provide sufficient noise
reduction at these receptors.

Noise Sensitive Area 10 (NSA 10) (No Recommended Barrier)

This NSA extends along both sides of the Monroe Connector/Bypass from west of Old
Williams Road to just east of the Austin Chaney Road interchange (Figures 3hh-jj). There
are 17 scattered residences in this NSA, with 2 total impacts. Of these, one approaches or
exceeds the NAC, and the other is a substantial increase impact only.

On the westbound side of the Monroe Connector/Bypass there are 3 residences. Two
residences are on the west side of Old Williams Road at 802 and 804 Old Williams Road.
The third residence, which is one of the impacted residences, is west of Austin Chaney Road
at 919 Austin Chaney Road.

On the eastbound side of the Monroe Connector/Bypass there are 14 residences. There is a
cluster of four residences on the east side of Old Williams Road (609, 611, 613, and 621).
The second of the impacted residences is at 621 Old Williams Road. There is a cluster of 9
residences on Funderburk Road (612, 614, 615, 617-621, and 630). None of these are
impacted. The last residence is at 811 Mcintyre Road.

Due to the wide spacing between the two impacted residences, a noise barrier would not be
reasonable for residences in NSA 10.
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Noise Sensitive Area 11 (NSA 11) (Recommended Barrier -NW11-)

This area is along the westbound side of the Monroe Connector/Bypass from just east of the
Austin Chaney Road interchange to just east of the Forest Hills School Road interchange
(Figures 3jj-nn). This NSA includes 45 residences and a golf driving range. Of these, 21
residences would be impacted by a substantial increase in noise. The eastbound side of the
Monroe Connector/Bypass in this area is modeled as NSA 12.

The residences are located in three areas in NSA 11, from west to east:
Area 1. One (1) residence at 901 Pondside Lane.

Area 2. Forty-one (44) residences and a golf driving range (1001 Ansonville Road). The
residences are in the Glencroft neighborhood on Glencroft Drive (100-106, 200-215, 217-
230-232, 234, 236, 300-303)

Area 3. Three (3) residences at 4114A, 4114B, and 4114C Phifer Road near Forest Hills
School Road.

Area 1. This single residence at 901 Pondside Lane is not predicted to be impacted by noise.

Area 2. One preliminary optimized barrier, -NW11-, is recommended to provide benefits for
residences in Area 2 of NSA 11, as described below and in Appendix C.

Sound barrier -NW11- would provide benefits to 41 of the 44 residences in Area 2 of

NSA 11. The three receptors that could not be benefited experience noise from Ansonville
Road. Barrier -NW11-is 2,920 feet long and 7-17 feet high, with a total area of 48,150 sq ft.
This barrier begins at the grade separation fill of Ansonville Road then runs along the
shoulder of the westbound Monroe Connector/Bypass mainline (stations 1092+00.0000 -
1120+00.0000). The sound barrier is predicted to provide at least 7 dB(A) of noise level
reduction for 28 impacted receptors. The 1,174 sq ft/benefited receptor is less than the
maximum allowable 3,130 sq ft/benefited receptor.

Area 3. Two of the three residences in this area would be impacted. This area is not in a
common noise environment with Area 2, since it is on the other side of the Forest Hills School
Road interchange. Barrier -NW11B- was modeled for this area and found to be not
reasonable. Based on the receptors’ distance from the Monroe Connector/Bypass noise
barrier and from each other, the wall was approximately 1,470 feet long. The 16-17 foot high
barrier -NW11B- has a total area of 24,650 square feet. This barrier is predicted to have 5-10
decibels of noise reduction for the 3 receptors, which would be 8,217 sq ft/benefited receptor.
The maximum allowable area per benefited receptor is 3,060 sq ft/benefited receptor (based
on an average increase of 16 dBA).

26



Traffic Noise Analysis Update Monroe Connector/Bypass

November 2013 Mecklenburg and Union Counties

Noise Sensitive Area 12 (NSA 12) (Recommended Barrier -NW12-)

NSA 12 is located along the eastbound side of the Monroe Connector/Bypass from just east of
the Austin Chaney Road interchange to just east of the Forest Hills School Road interchange
(Figures 3jj-nn). The westbound side of the Monroe Connector/Bypass in this area is
modeled as NSA 11.

From west to east, NSA 12 includes three separate areas containing 12 residences:
Area 1 — Two (2) residences on Ann Perry Road (252 and 256).
Area 2 — Two (2) residences on Ansonville Road (806 and 810).

Area 3 — Eight (13) residences on Phifer Circle (502A, 502B, 502F, 508, 510, 512, 516,
520, 524, 528, 528B, 3839, and 3908).

Area 1. In this area, there are two impacted receptors, about 250 feet apart. Based on their
distances to the Monroe Connector/Bypass, a noise wall would need to be approximately
2,100 feet long. To be considered as part of a common noise environment with NSA 11, the
wall must be no more than twice the base quantity allowable area per benefited receptor. In
this case, the wall could not exceed 10,000 sq ft (2,500 sq ft x 2 receptors x 2). With a wall
length of 2,100 feet, a wall could be no more than 4.8 feet in height, which would not break
the line of sight from the residences to the roadway and would not provide sufficient noise
reduction.

Area 2. Neither residence on Ansonville Road (806 and 810) is predicted to be impacted by
noise.

Area 3. One preliminary optimized barrier, -NW12—, is recommended to provide benefits for
residences in Area 3 of NSA 12, as described below and in Appendix C.

Sound barrier -NW12- would provide benefits to 12 residences in Area 3 of NSA 12. Barrier
—NW12- is 2,420 feet long and 14-21 feet high, with a total area of 44,915 sq ft. This barrier
is located along the shoulder of the eastbound Monroe Connector/Bypass mainline and off
ramp to Forest Hills School Road (mainline stations 1117+50.0000 - 1133+50.0000 and off
ramp stations 10+00.0000 - 19+00.0000).

Barrier -NW12- is predicted to benefit 12 residences, with 3,743 square feet of sound barrier
per benefited receptor. The sound barrier is predicted to provide at least 7 dB(A) of noise
level reduction for 7 impacted receptors. The 3,743 sq ft/benefited receptor is more than the
maximum allowable 3,095 sq ft/benefited receptor. However, this area is in a common noise
environment with the residences on the westbound side of the Monroe Connector/Bypass in
NSA 11. When considered with the recommended noise wall -NW11- (described in the
previous section), the two barriers would benefit 53 residences, with 1,756 sq ft/benefited
receptor. This is less than the common noise environment base quantity allowable 2,500
square feet per benefit.
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Noise Sensitive Area 13 (NSA 13) (No Impacts, So No Recommended Barrier)

NSA 13 is at the eastern terminus of the project (Figures 3pp-qq). It includes three
residences along the south side of US 74 (Addresses 5408, 5410, and 5424). There is another
parcel on Figure 3pp near Station 25 of westbound US 74 that appears to have a large white-
roofed building on it, along with a smaller white-roofed building. These are not buildings, but
rather concrete pads (2013 aerial photography as shown on www.bing.com) and are not noise-
sensitive uses.

None of the residential receptors in NSA 13 are predicted to be impacted by the project’s
traffic noise, as listed in Appendix C.

9.0 CONSTRUCTION NOISE

The predominant construction activities associated with this project are expected to be earth
removal, hauling, grading, and paving. Temporary and localized construction noise impacts
will likely occur as a result of these activities. Typical noise levels for construction
equipment are presented in Table 10. During daytime hours, the predicted effects of these
impacts will be temporary speech interference for passers-by and those individuals living or
working near the project. During evening and nighttime hours, steady-state construction noise
emissions such as from paving operations will be audible, and may cause impacts to activities
such as sleep. Sporadic evening and nighttime construction equipment noise emissions such
as from backup alarms, lift gate closures (“slamming” of dump truck gates), etc., will be
perceived as distinctly louder than the steady-state acoustic environment, and will likely cause
severe impacts to the general peace and usage of noise-sensitive areas — particularly
residences and hotels.

Extremely loud construction noise activities such as usage of pile-drivers and impact-
hammers (jack hammer, hoe-ram) will provide sporadic and temporary construction noise
impacts in the near vicinity of those activities (refer to Table 10). It is the recommendation of
this Traffic Noise Analysis Update that construction activities that will produce extremely
loud noises be scheduled during times of the day when such noises will create as minimal
disturbance as possible.

Generally, low-cost and easily implemented construction noise control measures should be
incorporated into the project plans and specifications to the extent possible. These measures
include, but are not limited to, work-hour limits, equipment exhaust muffler requirements,
haul-road locations, elimination of “tail gate banging”, ambient-sensitive backup alarms,
construction noise complaint mechanisms, and consistent and transparent community
communication.

While discrete construction noise level prediction is difficult for a particular receptor or group
of receptors, it can be assessed in a general capacity with respect to distance from known or
likely project activities. For this project, earth removal, grading, hauling, and paving is
anticipated to occur in the near vicinity of numerous noise-sensitive receptors. These include
the clusters of residences in the Pine Tree Drive area, the White Oak Drive area, the Beverly
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Drive area, Bonterra neighborhood (Saratoga Boulevard), the Unionville Road interchange
area, the Clear Creek Drive area, the Dusty Hollow Road area, Glencroft neighborhood
(Glencroft Drive), and the Phifer Circle area.

Table 10: Construction Equipment Typical Noise Level Emissions®

Noise Level Emissions (dB(A)) at 50 Feet From Equipment”
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Jack Hammer
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Tractor

Road Grader

Backhoe
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Paver

Pneumatic Wrench

Crane

Concrete Mixer

Compressor

Front-End Loader

Generator

Saws

Roller (Compactor) .

1. Adapted from Noise Construction Equipment and Operations, Building Equipment, and Home Appliances. US
Environmental Protection Agency. Washington DC 1971.

2. Cited noise level ranges are typical for the equipment cited. Noise energy dissipates as a function of distance between
the source and the receptor. For example, if the noise level from a pile driver at a distance of 50 feet = 100 decibels
(dB(A)), then at 400 feet, it might be 82 decibels (dB(A)) or less.

3. Due to project safety and potential construction noise concerns, pile driving activities are typically limited to daytime hours.
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Although construction noise impact mitigation should not place an undue burden upon the
financial cost of the project or the project construction schedule, pursuant to the requirements
of 23 CFR 772.19, it is the recommendation of this Traffic Noise Analysis Update that:

e Earth removal, grading, hauling, and paving activities in the vicinity of residences
should be limited to weekday daytime hours.

e |f meeting the project schedule requires that earth removal, grading, hauling and / or
paving must occur during evening, nighttime and/or weekend hours in the vicinity of
residential neighborhoods, the Contractor shall notify NCDOT as soon as possible. In
such instance(s), all reasonable attempts shall be made to notify and to make
appropriate arrangements for the mitigation of the predicted construction noise
impacts upon the affected property owners and/or residents.

e If construction noise activities must occur during context-sensitive hours in the
vicinity of noise-sensitive areas, discrete construction noise abatement measures
including, but not limited to portable noise barriers and/or other equipment-quieting
devices shall be considered.

e Some construction activities will create extreme noise impacts for nearby noise-
sensitive land uses. For example, pile driving activities will pose an extreme noise
impact for distances of up to one-quarter mile. It is the recommendation of this Traffic
Noise Analysis Update that considerations be made for any nearby residences for all
evening and/or nighttime periods (7:00 p.m. — 7:00 a.m.) throughout which extremely
loud construction activities might occur.

For additional information on construction noise, please refer to the FHWA Construction
Noise Handbook (FHWA-HEP-06-015) and the Roadway Construction Noise Model
(RCNM), available online at: http://www.fhwa.dot.gov/environment/noise/cnstr_ns.htm.

10.0 NOISE-COMPATIBLE LAND USE

One of the most effective means to prevent future traffic noise impacts is noise-sensitive land-
use development. The compatibility of highways and neighboring local areas is essential for
continued growth, and can be achieved if local governments and developers require and
practice noise-sensitive land-use planning.

Although regulation of land use is not within the purview of FHWA or NCDOT, some widely
accepted techniques for noise-sensitive land use planning in the vicinity of existing and
proposed highway facilities include:

e Locating agriculture, industrial, warehousing, retail and other noise-compatible land-
uses adjacent to highways

e Incorporating effective traffic noise mitigating features, such as earth berms and solid-
mass noise walls, as part of residential developments

30



Traffic Noise Analysis Update Monroe Connector/Bypass

November 2013 Mecklenburg and Union Counties

e Utilization of noise-sensitive architectural design and site planning, such as the
orientation of quiet spaces away from roadways

e Required use of sound insulating building materials and construction methods

As indicated in the NCDOT’s Traffic Noise Abatement Policy (July 2011), local jurisdictions
with zoning control should use the information contained in this report to develop policies
and/or ordinances to limit the growth of noise-sensitive land uses located adjacent to
roadways. Furthermore, NCDOT encourages the dissemination of this information to all
people who may be affected by, or who might influence others affected by, traffic noise.

11.0 CONCLUSION

Traffic noise and temporary construction noise can be a consequence of transportation
projects, especially in areas in proximity to high-volume and high-speed steady-state traffic
noise sources. This Traffic Noise Analysis Update utilizes computer models created with the
FHWA Traffic Noise Model software (TNM 2.5) to predict future noise levels and define
impacted receptors along the proposed highway project.

Build Condition year 2035 traffic volumes are predicted to impact 192 receptors in the
vicinity of the proposed Monroe Connector/Bypass Preferred Alternative. The 2010 Traffic
Noise Addendum identified 153 impacted receptors along the project under the Build
Condition. The increase in number of impacts is due to the use of a different truck
percentage. In previous studies, in accordance with the applicable procedures at the time,
one-half the truck percentages were included in the model.

Consideration for noise abatement measures was given to all impacted receptors. Traffic
noise abatement measures are preliminarily recommended as feasible and reasonable in five
locations for the benefit of 102 impacted receptors and an additional 42 receptors in the
vicinity of the project, based on available information. Furthermore, construction noise
impacts — some of them potentially extreme — may occur due to the proximity of numerous
noise-sensitive receptors to project construction activities.

In accordance with the NCDOT’s Traffic Noise Abatement Policy (July 2011), the five
preliminary recommended noise barriers meet feasibility and reasonableness requirements
based on available information and are likely to be constructed. The final decision on
feasibility and reasonableness and installation of the noise barriers will be made upon
completion of the project design and the public involvement process. Changes may occur as
more detailed information on mapping and final design becomes available. Any changes in
noise abatement measures as detailed in this report must be approved by the FHWA prior to
implementation.

This update recommends more noise barriers than previously recommended in the March
2009 Traffic Noise Technical Memorandum and the 2010 Traffic Noise Addendum. This is
due to an increase in the number of predicted impacts and changes in the way reasonableness
is determined. As discussed above, in accordance with current procedures, this update uses a
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higher truck percentage than previous studies (the full forecasted AADT truck percentages),
which increased noise levels predicted from the project. In previous studies, in accordance
with the applicable procedures at the time, one-half the forecasted AADT truck percentages
were included in the model. In addition, the NCDOT’s current Traffic Noise Abatement
Policy (July 2011) changed the way barrier reasonableness is evaluated. Reasonableness is
now calculated using an allowable barrier area per benefited receptor (previous procedures
used an allowable cost per benefited receptor), and common noise environments are now used
to consider abatement measures for noise-sensitive receptors of similar types having similar
conditions, generally located between the same interchanges.

Applying the current evaluation procedures described in this update to any of the Detailed
Study Alternatives (DSA) would result in similar changes to the evaluation results for each
DSA.
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Ambient Noise Level Monitoring




MONROE CONNECTOR/BYPASS

TRAFFIC NOISE ANALYSIS UPDATE

APPENDIX A

NOISE METER DATA

Meter Model: CEL-490 Version 1.09

Serial #: 238940

Calibration Date: 07/09/08

Calibration Level:  114.0dB

Run # Date Start Time End Time Duration LAeq Notes

1 07/30/2008 08:02:56 08:21:12 00:18:16 58.9 Stallings Elem School
2 07/30/2008 08:50:45 09:13:51 00:23:06 59.1 Unionville-Indian Trail Rd
3 07/30/2008 09:34:56 09:55:12 00:20:16 61.0 Secrest Shortcut Rd at Avondale Park
4 07/30/2008 10:28:57 10:44:23 00:15:26 54.6 Forest Park Rd
5 07/30/2008 11:10:56 11:26:13 00:15:17 48.8 Blackberry Ln
6 07/30/2008 11:42:29 12:03:29 00:21:00 52.9 Shadowy Retreat Dr
7 07/30/2008 12:23:54 12:38:16 00:14:22 43.9 Oakland Ave at Acorn Woods
8 07/30/2008 14:18:03 14:33:21 00:15:18 53.2 Southwind Trail Dr near Secrest Shortcut
9 07/30/2008 14:40:25 14:56:19 00:15:54 39.8 Saratoga Blvd at Bonterra
10 07/30/2008 15:14:30 15:31:12 00:16:42 45.0 Suburban Dr
11 07/30/2008 15:41:05 15:56:07 00:15:02 54.6 Willis Long Rd and Winchester Rd
12 07/30/2008 16:12:44 15:27:59 00:15:15 45.7 Stump Lake Rd at Ridge View
13 07/30/2008 08:53:00 09:10:00 00:17:00 59.9 Olive Branch Rd at Lakeside
14 07/31/2008 08:10:04 08:31:31 00:21:27 59.9 Mclintyre Rd near stadium
15 07/31/2008 08:54:29 09:15:43 00:21:14 52.4 Ansonville Rd at Glencroft
16 07/31/2008 09:31:10 09:52:37 00:21:27 65.3 US 74 near Marshville
17 07/31/2008 10:11:32 10:26:44 00:15:12 49.5 Sardis Elem School
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TOTAL 57 77 129 LEQ NOISE LEVEL:
SITE SKETCH 3;%
N N
=~

" I I O A

SecrasT  JShotf ot

730

WIND SPEED/NOISE:  Listt  Broeze
BACKGROUND NOISE: Oirds

MAJOR NOISE SOURCES:
UNUSUAL EVENTS:
COMMENTS;

i e Madn,
=z
=




NOISE MEASUREMENT DATA SHEET

OPERATOR(S): %fmf HSH“Q, Bm’cm DATE: 7/30/08

PROJECT: _/YonRoE @o»wmve/gjpess

LOCATION: fIREST Phek EIHRRHIOD [mensu red fear US 4 Side of Subdrison )

ROADWAY X-SECTION: 2 [ 16" ) lon e

SPEED LIMIT (MPH): 75 SURFACE COND.: 4 ry
GRADE: K 0] f g MIKE LOCATION
. B Distance (Near Lane) ft.
TIME: 1024 BeEGIN [0 '45 END
Height (Abv. Rdwy.) ft.
Ruw 7 1524
Height (Abv. Ground) ft.
TRAFFIC DATA MIN.
CLASS BL (FAR) BL (NEAR) [ TOTAL RANGE SETTING:
AUTO
FIELD MEASURED -
Mt LEQNOISE LEVEL: Iy 5 4. 6
HT
COMPUTER PREDICTED
TOTAL LEQ NOISE LEVEL:
SITE SKETCH “
S F
RIS

Do
n B B
]

P?'ﬂe T{ &4 D{ .

WIND SPEED/NOISE:
BACKGROUND NOISE:  Tucrcts . Sivens Us 74  Trefb
MAJOR NOISE SOURCES: ’ ’

UNUSUAL EVENTS:

COMMENTS:




NOISE MEASUREMENT DATA SHEET

DATE: ?,/ 30[/08

OPERATOR(S): /ﬂ'm, ﬁsﬁ/% Brgaa
PROJECT: __ IINROE  (ormEche [BupAss

RIDAE  IIE PR HEDD

LOCATION: [AGLE (REST / Ainc i brep 4

ROADWAY X-SECTION:

SPEED LIMIT (MPH): 2% SURFACE COND.: Dry
. 7
GRADE: __ A1/, g MIKE LOCATION
Distance (Near Lane) fi.
TIME: _[1:1] BEGIN_{|' 76 END
Height (Abv. Rdwy.) fi.
i
f§ 7 Height (Abv. Ground) ft.
TRAFFIC DATA MIN.
CLASS BL (FAR) BL (NEAR) | TOTAL RANGE SETTING:
AUTO '
FIELD MEASURED
MT LEQ NOISE LEVEL: Af’f Hg. 3
HT
COMPUTER PREDICTED
TOTAL LEQ NOISE LEVEL:
-~y
SITE SKETCH S
f S
N 5
0 -
>
N M
WIND SPEED/NOISE:
BACKGROUNDNOISE: __ T- 48§, Tnwd  Bir)s
MAJOR NOISE SOURCES:
UNUSUAL EVENTS:
COMMENTS: Blaff( EJC({“"/ gub C,F.ru'wﬂk




NOISE MEASUREMENT DATA SHEET

OPERATOR(S): f/)/;«nf s ﬁz//ooif gfga/n DATE: ?/%/0?

PROJECT: _fl|pugo€  {(huwecror. / ByppsS

- .
LOCATION: _{BRHMEN  Suby Sor

ROADWAY X-SECTION:

= 0
SPEED LIMIT (MPH): 55 SURFACE COND.: vy
/
‘ , Distance (Near Lane) ft.
TIME: "4 BEGIN_ {1 .03 END
0 Height (Abv. Rdwy.) ft,
on ! 2]i0C Height (Abv. Ground) ft.
TRAFFIC DATA MIN.
CLASS BL(FAR) | BL(NEAR) [TOTAL | .o
AUTO '
FIELD MEASURED
MT LA, 529
LEQNOISE LEVEL: ¢ /¢ '
HT
COMPUTER PREDICTED
TOTAL LEQ NOISE LEVEL:
SITE SKETCH T e

™

UnJNc’chJ’d
p\c) {S

I Hedpy  Refregt

WIND SPEED/NOISE: freezy

BACKGROUND NOISE: _ Contrachion , Doy Decki®s | Ay plone
MAJOR NOISE SOURCES: _ Con slrupisn i '
UNUSUAL EVENTS:

COMMENTS: Side  wneer  comedl L wey £ rpm ;,Mé_/



NOISE MEASUREMENT DATA SHEET
OPERATOR(S): }4;,«11, Q‘Shfﬂc&[} Bsfﬁ&/} DATE: ?f[%o’/ o

PROJECT: _ /MOMROE Odwﬁcwﬁl/&l/mss

LOCATION: _AA CoRA)_LaoDS] Cr00D  Hirt  MNE 1GHBOR spdS

|

ROADWAY X-SECTION:

SPEED LIMIT (MPH): 35 SURFACE COND.: Dy
L '
GRADE: flal MIKE LOCATION
/ Distance (Near Lane) ft.
iME: /224 Beein 1?79 END
Height (Abv. Rdwy. ft.
Height (Abv. Ground) fi.
TRAFFIC DATA MIN.
CLASS BL (FAR) BL (NEAR) | TOTAL RANGE SETTING:
AUTO '
FIELD MEASURED
MT LEQ NOISE LEVEL: [’/ja( Eff 7
HT
COMPUTER PREDICTED
TOTAL LEQ NOISE LEVEL:
SITE SKETCH N
-~
3 3
’ S
\/ﬁé "
0 \
NN <
%
-3,
N
1 < u

WIND SPEED/NOISE:

BACKGROUNDNOISE: [, . .1¢ . i/ s

MAJOR NOISE SOURCES: ’

UNUSUAL EVENTS: Clock  (Clime ot 1920

COMMENTS:




NOISE MEASUREMENT DATA SHEET
OPERATOR(S): ﬂ‘m! ﬂsh/fg, .Bygm DATE: ’?J[S&/&g

PROJECT: JTbNROE ()ouu,saml/ 63/&455

LOCATION: ARPOR BLEA) MEILHBORHEDN (N0rthern ead)

ROADWAY X-SECTION:

SPEED LIMIT (MPH): 3.5 SURFACE COND.: 05/
) l44
GRADE: __F s MIKE LOCATION
. . Distance (Near Lane) ft.
™™E: 2 17 Beoin 2:33 EnD
Height (Abv. Rdwy.) fi.
ﬂ“” < 15 /Z Height (Abv. Ground) fi
TRAFFIC DATA MIN.
CLASS BL (FAR) BL (NEAR) | TOTAL RANGE SETTING:
AUTO
FIELD MEASURED -
MT LEQ NOISE LEVEL: A '3 5.2
HT
COMPUTER PREDICTED
TOTAL LEQ NOISE LEVEL:
SITE SKETCH
1\ Secrest S hert Gt
N ] )
0y o
— .
L] 11
23 4
1] S| wm [
W

WIND SPEED/NOISE:  Lisat  Wind

BACKGROUND NOISE: _ Birds , Aic condiiising ; oo Berking

MAJOR NOISE SOURCES:

UNUSUAL EVENTS:

COMMENTS:




NOISE MEASUREMENT DATA SHEET

OPERATOR(S): /ﬂ'ml, F]Shlﬂg/ 5ﬂjﬂn

DATE: ‘7{/ 30!/ 05

PROJECT: MonRoE /’ou/u:.’c'roﬁ./ByPAss

LOCATION: Py TERPRR  MEILHPORHDD

ROADWAY X-SECTION:

SPEED LIMIT (MPH): |7}

SURFACE COND.: Dﬂ;}

GRADE: F 4t
: MIKE LOCATION
' Distance (Near L ft.
TIME: 7241 BEGIN 7'§7 END )
Height (Abv. Rdwy.) ft.
Run I 15159 Height (Abv. Ground) ft.
TRAFFIC DATA MIN.
CLASS BL (FAR) BL (NEAR) | TOTAL RANGE SETTING:
AUTO '
FIELD MEASURED
MT LEQ NOISE LEVEL: LA 1 3.4
HT
COMPUTER PREDICTED
TOTAL LEQ NOISE LEVEL:
SITE SKETCH b
( f io\{) |
&
T N
N Purking 1o 4
(c)[m‘f{) ///
oy (}iw\
Safatd 45°
WIND SPEED/NOISE: _ Light W)
BACKGROUND NOISE:  Birds
MAJOR NOISE SOURCES:
UNUSUAL EVENTS:

COMMENTS:




NOISE MEASUREMENT DATA SHEET
OPERATOR(S): ﬁjn-i, ﬂShmﬂt‘, an A DATE: ’—73/ 30/ 24

PROJECT: _7ioni OF CO&NECTDQ’/ @L’{Pﬂ5$

LOCATION: _Supup A CSTRTE S

ROADWAY X-SECTION:

SPEED LIMIT (MPH): - - SURFACE COND.: Dy
", ' /
GRADE: __ R/ i MIKE LOCATION
, \ Distance (Near Lane) fi.
TIME: 5/{5  BEGIN 2'32  END —
. Height (Abv. Rdwy.) ft.
Ko 6. 32
Height (Abv. Ground) ft.
TRAFFIC DATA MIN.
CLASS BL (FAR) BL (NEAR) ; TOTAL RANGE SETTING:
AUTO '
FIELD MEASURED al
MT LEQ NOISE LEVEL:LA% 45,0
HT
COMPUTER PREDICTED
TOTAL LEQ NOISE LEVEL:
SITE SKETCH Seciert  Shyt (4
L= v
TS
R
L7
7
i
)
N
V’o-tfﬂ""\' (?
Lo 2 7
WIND SPEED/NOISE: Light Wird
BACKGROUND NOISE: _ Birds , Aiv plene
MAJOR NOISE SOURCES:
UNUSUAL EVENTS:

COMMENTS:




NOISE MEASUREMENT DATA SHEET

OPERATOR(S): /ﬁm/ s g, Bup DATE: _ 7[00
PROJECT: _{ThnPOE (ConnlEcTaR / BypASS

LOCATION: [y 15 (onlfy RD.| wrielcuesiEe £D.

ROADWAY X-SECTION:

SPEEDLIMIT (MPH):: ____ SURFACECOND.:. _ Dry
| v/
GRADE: __ Rolling MIKE LOCATION
Distance (Near Lane) ft.
TiME: J'41  BEGIN _J1.5{  END
Height (Abv. Rdwy.) ft.
150
Height (Abv. Ground) ft.
TRAFFIC DATA MIN.
CLASS BL (FAR) BL (NEAR) | TOTAL | .\ NGE SETTING:
AUTO .
FIELD MEASURED
MT LEQ NOISE LEVEL: LA cq 5 4.6
HT
COMPUTER PREDICTED
TOTAL LEQ NOISE LEVEL:
SITE SKETCH
WIND SPEED/NOISE:

BACKGROUND NOISE: _ Bivas Treffic  fiem  Ra by Riyar Syt
MAJOR NOISE SOURCES:

UNUSUAIL EVENTS:

COMMENTS:




NOISE MEASUREMENT DATA SHEET

OPERATOR(S): /'/) Iy fis [Lﬂ&% &Z’M DATE: Z/@/OS
PROJECT: _{1 huR0E (‘omem&}&?mﬂss
LOCATION: _KIDAE _VIEW NE ieHPueHomD [ DECSE L)

ROADWAY X-SECTION:

SPEED LIMIT (MPH): _ ©S SURFACE COND.: 4 £y
Rolly
GRADE: ol ng MIKE LOCATION
s . Distance (Near Lane) ft
TIME: 8.2  BEGIN 477  END
~ Height (Abv. Rdwy) _ ft.
15:15
Height (Abv. Ground) .
TRAFFIC DATA MIN.
CLASS BL (FAR) BL (NEAR) | TOTAL RANGE SETTING:
AUTO '
FIELD MEASURED -
MT . /A, 5.7
LEQ NOISE LEVEL: ,
HT
COMPUTER PREDICTED
TOTAL LEQ NOISE LEVEL:
SITE SKETCH S _
2% S
2 Qe
A Y
SR 3
g A =y

R o Y | -
N/'v} 7 17

WIND SPEED/NOISE:  Aefiow  Wind
BACKGROUND NOISE:  Twnse?s ., Thunder
MAJOR NOISE SOURCES:

UNUSUAL EVENTS:

COMMENTS:




NOISE MEASUREMENT DATA SHEET

OPERATOR(S): ﬂSM:u,/ , Bn?m/) DATE: ?/5//08
PROJECT: _/mMouROE /bmmgme/&gm sS
bovain _LAKESIDE | Lan ESHORES
ROADWAY X-SECTION: 2 (107)
/
SPEED LIMIT (MPH): 8 5 SURFACE COND.: Dey
. I
GRADE: Ko “r\; MIKE LOCATION
, Distance (Near Lane) ~ _ 50 f.
TIME:_ %) BEGIN_&:3/ END e T e
Height (Abv. Rdwy.) 3 fi.
Ran = 21727 T
Height (Abv. Ground) S &
TRAFFIC DATA MIN.
CLASS BL (FAR) BL (NEAR) | TOTAL RANGE SETTING:
AUTO |7 %4 4
FIEL.D MEASURED
MT Z A ] LEQ NOISE LEVEL: Lheq 579.4
HT O l !
COMPUTER PREDICTED
TOTAL | |4 Lrf (0 LEQ NOISE LEVEL:
SITE SKETCH H
A &
N 5
SR
Vecont
. Field
Bewtweod Lene N M @
w?
L

WIND SPEED/NOISE: __ L isht  wind

BACKGROUND NOISE: In;&tﬂ; Pird N ﬂg, ﬁui&infq

MAJOR NOISE SOURCES:

UNUSUAL EVENTS:

COMMENTS:




@

NOISE MEASUREMENT DATA SHEET

OPERATOR(S): ﬁ%l% g,gaﬁ DATE: Z[smg

PROJECT: __/TIWR0E_(ouhiz 702 [Buypfss

rocaTioN: _ Coucre Poex / W GATE Unweesiny

ROADWAY X-SECTION: 2 (I "/}
SPEED LIMIT (MPH}): SURFACE COND:.: ,Uf d
7
GRADE: i// } al MIKE LOCATION
. . Distance (Near Lane) fi.
vE: 10:]0 BEGIN 10-25 END
. Height (Abv. Rdwy. ft.
I 5 J !7’ ght (Abv wy.) -
Height (Abv. Ground) ft.
TRAFFIC DATA MIN.
CLASS BL (FAR) BL (NEAR) | TOTAL RANGE SETTING.
AUTO '
FIELD MEASURED
MT LEQ NOISE LEVEL.LA'q 4.5
HT
COMPUTER PREDICTED
TOTAL LEQ NOISE LEVEL:
SITE SKETCH

Dt Qadrj

o de Uninesty
Wlﬁjy f\ﬁ\‘,f'ﬁ! F’!CM

WIND SPEED/NOISE:
BACKGROUND NOISE: T ncerds . Birde
MAJOR NOISE SOURCES: ’
UNUSUAL EVENTS:

COMMENTS:




NOISE MEASUREMENT DATA SHEET

OPERATOR(S): ﬁ 5Ma,3f ] Bné;;m DATE: 7—/3 / /08
PROJECT: _(1DNROE  (ANEc7oe /&{PﬂsS
RN ST Q“:LEA‘CQOFT
ROADWAY X-SECTION: 2 (18 //J
SPEED LIMIT (MPH): 415 SURFACECOND.. U1y
Vg
) "
GRADE: __Kp 9 MIKE LOCATION
Distance Lane ) (2 ft.
TIME: 3:54 BEGN 4:15  END (RearLane)
Height (Abv. Rdwy.) 3 n
211 Y 3
Height (Abv. Ground) <~  fu
TRAFFIC DATA MIN.
CLASS BL (FAR) BL (NEAR) | TOTAL RANGE SETTING:
AUTO Z 5 |
- FIELD MEASURED
MT LEQ NOISE LEVEL: Mﬂ( 574
HT
COMPUTER PREDICTED
TOTAL 4 b) |4 LEQ NOISE LEVEL:
SITE SKETCH
N

WIND SPEED/NOISE: Ligwt  wivd
BACKGROUND NOISE: _ D55 Borking , Twsecl , [Pitds
MAJOR NOISE SOURCES:

UNUSUAL EVENTS:

COMMENTS:




»

NOISE MEASUREMENT DATA SHEET
OPERATOR(S): ﬂskﬁeg}, .Bﬂ,ggm DATE: “7’/3/,/08
PROJECT: _/TIonROE (’O/UNH’«C?DR/BL;/MSS
e _US TN AR pInRSHUILLE

Ve
ROADWAY X-SECTION: 4 / /27 | (1) TweT
SPEED LIMIT (MPH): 45~ SURFACE COND.: ﬂ/@y
. + '
GRADE: Fla MIKE LOCATION.
. . . Distance (Near Lane) Y, it
TIME: 9. 71 BEGIN _9:$7 END o
Height (Abv. Rdwy.) 5 &
20:27
Height (Abv. Ground) 5 &
TRAFFIC DATA MIN.
CLASS BL (FAR) | BL(NEAR) [TOTAL | oo
AvtOo | |72 123 259
FIELD MEASURED -
MT ) % 3 | { LEQNOISELEVEL: LA 452
HT 272 2\ 43
— COMPUTER PREDICTED
TOTAL | |§ © |6 2 %1 7 | LBQNOISE LEVEL:
SITE SKETCH

L]
(7] mnfu Charch )

WIND SPEED/NOISE: L igh?  Wird
BACKGROUND NOISE: T anse®s, Bitd
MAJOR NOISE SOURCES:  Train W istle
UNUSUAL EVENTS:

COMMENTS:




(1

NOISE MEASUREMENT DATA SHEET
OPERATOR(S): ﬂjhﬁ% ,ﬁraz;mn DATE: 6‘[’@/&5’
PROJECT: _ [ w0t (puwsecare Bypass
LOCATION: _ SHepits CLENG TR SCHODI_

ROADWAY X-SECTION: Y ( 12')
SPEED LIMIT (MPH): 3¢ SURFACE COND.: Dry
/
GRADE: _ £ pllng MIKE LOCATION
. Distance (Near Lane) ft.
TIME: _10°53  BEGIN_[[% 0 | _END
Height (Abv. Rdwy.) ft.
1910
Height (Abv. Ground) ft.
TRAFFIC DATA MIN.
CLASS BL (FAR) BL (NEAR) | TOTAL RANGE SETTING:
AUTO
FIELD MEASURED _
MT LEQ NOISE LEVEL: H9.9
HT
COMPUTER PREDICTED
TOTAL LEQ NOISE LEVEL:
SITE SKETCH
¢

WIND SPEED/NOISE: L /ght Wi

BACKGROUND NOISE: C hildeen Ploy ing . B Tweely
MAJOR NOISE SOURCES: T .
UNUSUAL EVENTS:

COMMENTS:
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Modeled Receptors
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November 2013 Mecklenburg and Union Counties

General

This appendix documents the TNM model input used in this traffic noise report and the results of the
TNM modeling. A TNM model was created for each Noise Sensitive Area (NSA). The TNM models
were created using accepted best practices consistent with the NCDOT Traffic Noise Analysis and
Abatement Manual.

The predicted noise levels without noise mitigation for all modeled receptors also are included in tables at
the end of this appendix, organized by Noise Sensitive Area.

Coordinate System

Each TNM model uses the State Planar coordinate system. Vertical elevations were obtained from Lidar
data or topographic contour files available from Union County.

TNM Objects

The TNM models used seven TNM object types to approximate the project area for noise modeling. Each
is described in detail below.

o Roadways (with TNM vehicles)

e Receptors

e Terrain Lines

e Tree Zones

e Ground Zones

o Barriers (houses and other buildings, existing walls)

Roadways. Monroe Connector/Bypass mainlines and on- and off-ramps were modeled. In addition,
each cross street with 10,000 ADT or more was modeled, included Secrest Shortcut Road. Each
roadway element represented either one or two lanes. Modeled roadway widths were selected to ensure
horizontal overlapping of adjacent modeled roadway elements. Overlapping TNM roadway elements are
necessary to accurately represent a continuous paved surface. Coordinates along the roadways were
selected to represent the changes in horizontal and vertical roadway geometry.

TNM Traffic. Traffic volumes were for the design year 2035 and represent the loudest hour. The
forecasts and traffic volumes used in the TNM model are documented in Appendix D. TNM
automobiles, medium trucks, and heavy trucks were input.

Receptors. All modeled receptors are shown on the aerial maps in Figures 3a-rr. All receptors were
modeled by assigning a point location to the most sensitive likely “‘area of frequent human use’ for each
residence, church, recreation area, and noise-sensitive commercial land use within the project area. All
ground-floor receptors were assigned the TNM default height of 4.92 feet. There were no receptors
above the ground floor. Every noise-sensitive use was modeled with a receptor. There was no grouping
of noise-sensitive uses using a representative receptor.

Terrain Lines. Significant changes in topography, such as ridge lines, tops of cut slopes, bottoms or
ditches, or changes in grades or slopes were modeled using terrain lines. The vertical coordinates for
these terrain lines were estimated by visually reviewing contour lines.

Tree Zones. Tree zones were not included in any of the TNM models.

Ground Zones. Ground zones were included in the TNM models where there were large ponds between
receptors and the roadways. Water was selected as the ground type.
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Barriers. Individual houses, office buildings and other structures were individually modeled as barriers
in the TNM maodels. Sound barriers for mitigation of predicted noise impacts also were input to the
TNM models, as documented in Appendix C.

TNM Model Traffic Noise Assessment Procedure

The following procedure was used to perform the TNM modeling to predict traffic noise along the
project.

1. Assess the predicted loudest-hour noise levels under the build condition without barriers
2. Assess the predicted loudest-hour noise levels under the build condition with barriers

Tables listing the predicted build condition noise levels without sound barrier mitigation for each NSA
are provided in this appendix. The plan views for the TNM models follow the tables.




Traffic Noise Analysis Update Monroe Connector/Bypass
Atkins STIP Project R-3329/R-2559, Mecklenburg and Union Co

NSA 1 - Both sides of Monroe Connector/Bypass between project beginning and Stallings Rd NSA 1
Noise Sensitive Receptors and Hourly Equivalent Noise Levels
Existing, Preferred Alternative

Predicted Noise Levels, Leq(h) (dB(A))
Old |SIDE OF X Coord Y Coord Z Coord (2007
Use NAC D.U.s Label 74 Receptor ID / Address State P State Pl TOPO
ave (State Planar) | (State Planar) ) Existing Pref Alt A
Hotel-Pool Area* C 1 A13 S 13470 E INDEPENDENCE BLVD 1498233 495243 705 65 7
Residential B 1 A21 S 0 E INDEPENDENCE BLVD 1498405 494862 727 60
Predicted "Build Condition" Preferred Alternative Traffic Noise Impacts”>? 2 1

*

- Quality Inn and Suites on EB side of existing US 74 near Stallings Rd
1. Predicted traffic noise level impact due to approaching or exceeding FHWA Noise Abatement Criteria (NAC) (see Table 3).
2. Predicted "substantial increase" traffic noise level impact (see Table 4).

3. The number of predicted impacts is not duplicated if receptors are predicted to be impacted by more than one criterion.

# Receptors modeled 2



Traffic Noise Analysis Update

Monroe Connector/Bypass

Atkins STIP Project R-3329/R-2559, Mecklenburg and Union Cos

NSA 2 -Westbound side of Monroe Connector/Bypass between Stallings Rd and Indian Trail Fairview Rd NSA 2

Noise Sensitive Receptors and Hourly Equivalent Noise Levels

Existing, Preferred Alternative

(no receivers past Stinson Hartis)

Predicted Noise Levels, Leq(h) (dB(A))
Use NAC D.U.s Old |SIDE OF Receptor ID / Address X Coord Y Coord Z Coord (2007
Label 74 (State Planar) | (State Planar) TOPO) Existing Pref Alt A

Residence B 1 N 100 PINE TREE DR 1500298 494145 695 54
Residence B 1 C09 N 101 PINE TREE DR 1500156 493967 695 54
Residence B 1 N 102 PINE TREE DR 1500195 494258 699 54
Residence B 1 C34 N 103 PINE TREE DR 1500104 494067 697 54
Residence B 1 N 104 PINE TREE DR 1500135 494335 699 54
Residence B 1 C33 N 105 PINE TREE DR 1500027 494144 697 54
Residence B 1 N 106 PINE TREE DR 1500054 494431 705 54
Residence B 1 C32 N 107 PINE TREE DR 1499955 494224 699 54
Residence B 1 C31 N 109 PINE TREE DR 1499870 494322 701 54
Residence B 1 C10 N 118 FOREST PARK DR 1500335 493745 687 54
Residence B 1 C35 N 122 FOREST PARK DR 1500406 493852 687 54
Residence B 1 C36 N 126 FOREST PARK DR 1500471 493927 687 54
Residence B 1 N 130 FOREST PARK DR 1500435 494033 690 54
Residence B 1 N 200 PINE TREE DR 1499935 494564 709 54
Residence B 1 C30 N 201 PINE TREE DR 1499785 494395 702 54
Residence B 1 N 202 PINE TREE DR 1499860 494662 709 54
Residence B 1 C29 N 203 PINE TREE DR 1499736 494511 706 54
Residence B 1 N 204 PINE TREE DR 1499720 494758 710 54
Residence B 1 Cl6 N 404 SHERIN LN 1502946 493056 679 45
Residence B 1 C41 N 405B SHERIN LN 1502617 493067 685 45
Residence B 1 N 405A SHERIN LN 1502661 493242 689 45
Residence B 1 c42 N 408 SHERIN LN 1503059 493162 673 45
Residence B 1 N 412A  SHERIN LN 1502684 493412 689 45
Residence B 1 N 412B  SHERIN LN 1502847 493347 678 45
Residence B 1 N 414 SHERIN LN 1502595 493445 688 45
Residence B 1 C24 N 5009 STRAND DR 1505115 494050 690 45
Residence B 1 C23 N 5104 STRAND DR 1504570 493879 681 45
Residence B 1 C25 N 7013 STRAND DR 1505188 494091 691 45
Residence B 1 C26 N 7103 STRAND DR 1505060 494296 681 45
Residence B 1 N 7315 OSCAR ROBINSON RD 1503439 493646 686 45
Residence B 1 Cc21 N 7307 OSCAR ROBINSON RD 1503695 493329 682 45
Residence B 1 N 7316 OSCAR ROBINSON RD 1503536 493715 686 45
Residence B 1 N 7412 OSCAR ROBINSON RD 1503803 493933 681 45
Residence B 1 N 812 WHITE OAK LN 1502869 493545 667 45




Traffic Noise Analysis Update Monroe Connector/Bypass
Atkins STIP Project R-3329/R-2559, Mecklenburg and Union Cos

NSA 2 -Westbound side of Monroe Connector/Bypass between Stallings Rd and Indian Trail Fairview Rd NSA 2
Noise Sensitive Receptors and Hourly Equivalent Noise Levels

Existing, Preferred Alternative

(no receivers past Stinson Hartis)

Predicted Noise Levels, Leq(h) (dB(A))
Use NAC D.U.s Old |SIDE OF Receptor ID / Address X Coord Y Coord ZCoord (2007
Label 74 (State Planar) | (State Planar) TOPO) Existing Pref Alt A
Residence B 1 N 818 WHITE OAK LN 1502935 493501 666 45 57 12
Residence B 1 N 819 WHITE OAK LN 1503098 493596 671 45 57 12
Residence B 1 N 824 WHITE OAK LN 1502998 493443 666 45
Residence B 1 N 825 WHITE OAK LN 1503186 493602 675 45
Residence B 1 N 830 WHITE OAK LN 1503078 493403 667 45
Residence B 1 N 831 WHITE OAK LN 1503251 493685 679 45
Residence B 1 C43 N 836 WHITE OAK LN 1503195 493355 671 45
Residence B 1 N 837 WHITE OAK LN 1503356 493619 682 45
Residence B 1 C44 N 842 WHITE OAK LN 1503284 493348 675 45
Residence B 1 N 843 WHITE OAK LN 1503391 493502 681 45
Residence B 1 C45 N 848 WHITE OAK LN 1503467 493344 680 45
Residence B 1 C46 N 854 WHITE OAK LN 1503449 493420 681 45
Predicted "Build Condition" Preferred Alternative Traffic Noise Impactsl'z'3 31 31
1. Predicted traffic noise level impact due to approaching or exceeding FHWA Noise Abatement Criteria (NAC) (see Table 3).
2. Predicted "substantial increase" traffic noise level impact (see Table 4).
3. The number of predicted impacts is not duplicated if receptors are predicted to be impacted by more than one criterion.
NOTE: Existing noise levels for residences on Sherin Ln, Strand Dr, Oscar Robinson Rd, and White Oak Ln are based on an average of values from noise measurement locations 5, 6, and 7.

# Receptors modeled 46



Traffic Noise Analysis Update Monroe Connector/Bypass
Atkins STIP Project R-3329/R-2559, Mecklenburg and Union Co

NSA 3 - Westbound side of Monroe Connector/Bypass between Indian Trail Fairview Rd and Unionville Indian Trail Rd NSA 3
Noise Sensitive Receptors and Hourly Equivalent Noise Levels
Existing, Preferred Alternative

Predicted Noise Levels, Leq(h) (dB(A))
Use NAC D.U.s Old |SIDE OF Receptor ID / Address X Coord Y Coord ZCoord (2007

Label 74 (State Planar) | (State Planar) TOPO) Existing Pref Alt A
Residence B 1 N 1104 SARATOGA BLVD 1516925 489249 617 50 63 13
Residence B 1 N 1110 SARATOGA BLVD 1517023 489144 618 50 61 11
Residence B 1 N 1116 SARATOGA BLVD 1517137 489029 619 50 59 9
Residence B 1 N 1118 SARATOGA BLVD 1517185 488979 621 50 58
Residence B 1 N 1122 SARATOGA BLVD 1517229 488932 623 50
Residence B 1 N 1128 SARATOGA BLVD 1517480 488941 629 50
Residence B 1 N 3104 UNIONVILLE INDIAN TRAIL RD 1518708 487417 651 55
Residence B 1 D33 N 4101 FAITH CHURCH RD 1514208 492881 630 49
Residence B 1 D51 N 4105 FAITH CHURCH RD 1514400 492979 627 51
Residence B 1 D35 N 4108 FAITH CHURCH RD 1514554 492674 625 49
Residence B 1 N 4113 FAITH CHURCH RD 1514605 492948 629 51
Residence B 1 N 4116 FAITH CHURCH RD 1515115 492336 626 45
Residence B 1 D02 N [5506 FAIRVIEW RD 1510779 494520 663 45 | landlocked | |
Residence B 1 D14 N 5809 BEVERLY DR 1512056 493913 650 45 75 30
Residence B 1 D15 N 5813 BEVERLY DR 1512171 493986 647 45 69 24
Residence B 1 D19 N 5814 BEVERLY DR 1512358 493788 645 47 72 25
Residence B 1 D47 N 5903 BEVERLY DR 1512351 494079 645 45 66 21
Residence B 1 N 5905 BEVERLY DR 1512443 494127 645 50 65 15
Residence B 1 D20 N 7207 BEVERLY DR 1512539 493764 641 50 68
Residence B 1 N 6107 POPLIN RD 1518591 487611 647 54 60 6
Residence B 1 N 6125 POPLIN RD 1518430 487403 647 54 61 7
Residence B 1 D60 N 6207 POPLIN RD 1518405 487223 647 54 64 10
Residence B 1 N 6208 POPLIN RD 1518249 487537 643 54 56 2
Residence B 1 D10 N 7017 OAKLAND AVE 1511818 494324 643 45 Landlocked
Residence B 1 D13 N 7021 OAKLAND AVE 1511932 494145 643 45 Landlocked
Residence B 1 D40 N 6508 SECREST SHORTCUT RD 1517034 488401 642 45
Residence B 1 D25 N 7218 SECREST SHORTCUT RD 1512979 493591 636 55
Residence B 1 D22 N 7309 SECREST SHORTCUT RD 1512750 493711 641 55
Residence B 1 N 7310 SECREST SHORTCUT RD 1512906 494024 647 55
Residence B 1 D32 N 0 SECREST SHORTCUT RD (Near 4101 F 1513938 493159 623 45
Bonterra Rec Fie C 2 N SARATOGA BLVD 1516684 489906 609 45

Predicted "Build Condition" Preferred Alternative Traffic Noise Impacts"*? 17 17




Traffic Noise Analysis Update Monroe Connector/Bypass

Atkins

STIP Project R-3329/R-2559, Mecklenburg and Union Co

NSA 3 - Westbound side of Monroe Connector/Bypass between Indian Trail Fairview Rd and Unionville Indian Trail Rd NSA 3
Noise Sensitive Receptors and Hourly Equivalent Noise Levels
Existing, Preferred Alternative

Predicted Noise Levels, Leq(h) (dB(A))

Old |SIDE OF X Coord Y Coord Z Coord (2007

NAC D.U. R tor ID / Add
s Label 74 eceptor ID / ress (State Planar) | (State Planar) TOPO) Existing Pref Alt A

1. Predicted traffic noise level impact due to approaching or exceeding FHWA Noise Abatement Criteria (NAC) (see Table 3).
2. Predicted "substantial increase" traffic noise level impact (see Table 4).
3. The number of predicted impacts is not duplicated if receptors are predicted to be impacted by more than one criterion.

4. For Bonterra Recreation Field, there are 30 parking spaces. If all spaces full with 2 people per vehicle on average of 2 hrs per day, then the equivalent # of receptors is 1.6 (or round up to 2)

NOTE: For homes on Saratoga Blvd existing noise is estimated to be 50dBA, which is typical for dense suburban subdivisions

# Receptors modeled 28
Avg inc for imp rcpts 19



Traffic Noise Analysis Update Monroe Connector/Bypass
Atkins STIP Project R-3329/R-2559, Mecklenburg and Union Co

NSA 4 - Eastbound side of Monroe Connector/Bypass between Indian Trail Fairview Rd and Unionville Indian Trail Rd NSA 4
Noise Sensitive Receptors and Hourly Equivalent Noise Levels
Existing, Preferred Alternative

Predicted Noise Levels, Leq(h) (dB(A))
Use NAC D.U.s Old |SIDE OF Receptor ID / Address X Coord Y Coord ZCoord (2007

Label 74 (State Planar) | (State Planar) TOPO) Existing Pref Alt A
Residence B 1 D53 s [|1002  SOUTHWIND TRAIL DR 1515132 490030 627 55
Residence B 1 D55 s 1003 SOUTHWIND TRAIL DR 1515285 489805 625 55
Residence B 1 D54 s [|1004  SOUTHWIND TRAIL DR 1515071 489986 627 53
Residence B 1 D56 s 1005  SOUTHWIND TRAIL DR 1515240 489764 625 53
Residence B 1 s |1006  SOUTHWIND TRAIL DR 1515036 489936 627 53
Residence B 1 s [1007 SOUTHWIND TRAIL DR 1515177 489733 625 53
Residence B 1 s [|1008  SOUTHWIND TRAIL DR 1514982 489888 625 53
Residence B 1 s [1009 SOUTHWIND TRAIL DR 1515121 489693 625 53
Residence B 1 s [|1010  SOUTHWIND TRAIL DR 1514932 489863 625 53
Residence B 1 s [1011  SOUTHWIND TRAIL DR 1515072 489653 624 53
Residence B 1 D03 s [|5511  OAKLAND AVE (OFF OF) 1510436 493953 660 45 21
Residence B 1 s [6901 OAKLAND AVE 1510534 493537 645 45 16
Residence B 1 s [6903  OAKLAND AVE 1510618 493597 643 45 17
Residence B 1 s |6908  OAKLAND AVE 1510801 493484 653 45 19
Residence B 1 D44 s [6909 oAKLAND AVE 1510762 493687 639 45 19
Residence B 1 D05 s [e911  oaKLAND AVE 1510849 493740 639 45 20
Residence B 1 D45 s [6912 oAKLAND AVE 1510965 493582 653 45 21
Residence B 1 D06 s [7001  oakLAND AVE 1511017 493846 640 45 23
Residence B 1 D07 s [7002  oakLAND AVE 1511121 493676 649 45 22
Residence B 1 D09 s |7008 OAKLAND AVE 1511303 493803 645 45 26
Residence B 1 s |5609 BEVERLY DR 1510955 493400 651 45 17
Residence B 1 D43 s |[5613 BEVERLYDR 1511122 493495 649 45 20
Residence B 1 s |s702 BEvERLYDR 1511471 493113 646 45 18
Residence B 1 D12 s [5703 BEVERLYDR 1511322 493580 644 45 22
Residence B 1 D16 s |s710 BEvERLYDR 1511726 493561 644 45 25
Residence B 1 D17 s [5714 BEVERLYDR 1511790 493597 647 45 30
Residence B 1 D34 s 4022 FAITH CHURCH RD 1513864 492244 631 51 16
Residence B 1 D01 s [5404 FAIRVIEW RD 1510321 494158 654 45 | landlocked | |
Residence B 1 D41 s |ss05 ReDRD 1510299 493840 661 45 64 19
Residence B 1 D04 s |[5517 REIDRD 1510555 494034 653 45 67
Residence B 1 D59 s 6280 SECREST SHORTCUT RD 1517416 486808 648 55
Catering/Special] E 1 D57 s |6304A  SECREST SHORTCUT RD 1517118 487252 643 53
Residence B 1 D58 s 63048 SECREST SHORTCUT RD 1517138 487047 649 54 62 3
Residence B 1 D39 s 6504 SECREST SHORTCUT RD 1516336 488272 625 51 68 17




Traffic Noise Analysis Update Monroe Connector/Bypass
Atkins STIP Project R-3329/R-2559, Mecklenburg and Union Co

NSA 4 - Eastbound side of Monroe Connector/Bypass between Indian Trail Fairview Rd and Unionville Indian Trail Rd NSA 4
Noise Sensitive Receptors and Hourly Equivalent Noise Levels
Existing, Preferred Alternative

Predicted Noise Levels, Leq(h) (dB(A))
Use NAC D.U.s Old |SIDE OF Receptor ID / Address X Coord Y Coord ZCoord (2007
Label 74 (State Planar) | (State Planar) TOPO) Existing Pref Alt A

Residence B 1 D37 S 6510 SECREST SHORTCUT RD 1516310 488572 624 51
Residence B 1 S 6807 SECREST SHORTCUT RD 1514768 490442 633 55
Residence B 1 D52 S 6920 SECREST SHORTCUT RD 1514272 491474 623 55
Residence B 1 S 7105 SECREST SHORTCUT RD 1513326 492303 640 55
Residence B 1 S 7111 SECREST SHORTCUT RD 1513240 492537 639 55
Residence B 1 D31 S 7118 SECREST SHORTCUT RD 1513548 492711 631 51
Residence B 1 S 7119 SECREST SHORTCUT RD 1512755 492508 645 45
Residence B 1 D30 S 7122 SECREST SHORTCUT RD 1513362 492753 630 55
Residence B 1 D28 S 7201 SECREST SHORTCUT RD 1513032 492849 640 55
Residence B 1 D29 S 7206 SECREST SHORTCUT RD 1513235 492914 631 55
Residence B 1 D27 S 7207 SECREST SHORTCUT RD 1512909 493067 634 55

Predicted "Build Condition" Preferred Alternative Traffic Noise Impacts"*? 34 34

1. Predicted traffic noise level impact due to approaching or exceeding FHWA Noise Abatement Criteria (NAC) (see Table 3).
2. Predicted "substantial increase" traffic noise level impact (see Table 4).

3. The number of predicted impacts is not duplicated if receptors are predicted to be impacted by more than one criterion.

NOTE: Clary's Banquet Facility has a tented area connected to the building.

# Receptors modeled a4



Traffic Noise Analysis Update

Atkins

Monroe Connector/Bypass

STIP Project R-3329/R-2559, Mecklenburg and Union Co
NSA 5 - Eastbound side of Monroe Connector/Bypass between Unionville Indian Trail Rd and before Rocky River Rd NSA 5
Noise Sensitive Receptors and Hourly Equivalent Noise Levels
Existing, Preferred Alternative
Predicted Noise Levels, Leq(h) (dB(A))
Use NAC D.U.s Old |SIDE OF Receptor ID / Address X Coord Y Coord Z Coord (2007
Label 74 (State Planar) | (State Planar) TOPO) Existing Pref Alt A
Residence B 1 S 5710 SECREST SHORTCUT RD 1520284 483629 610 45 62 17
Residence B 1 S 5912 SECREST SHORTCUT RD 1518989 484815 643 55 61 6
Residence B 1 E10 S 5914 SECREST SHORTCUT RD 1519129 484874 643 50 63 13
Residence B 1 E09 S 6002 SECREST SHORTCUT RD 1518974 485128 641 50 64 14
Residence B 1 EO7 S 6018 SECREST SHORTCUT RD 1518616 485445 641 55 64 9
Residence B 1 E08 S 6022 SECREST SHORTCUT RD 1518707 485256 638 55 63
Residence B 1 E19 S 6114B  SECREST SHORTCUT RD 1518140 486084 654 55 65 10
Residence B 1 S 6114A  SECREST SHORTCUT RD 1518012 486244 653 55 64
Residence B 1 E18 S 6120 SECREST SHORTCUT RD 1517878 486315 654 55 64
Residence B 1 E17 S 3203 UNIONVILLE INDIAN TRAIL RD 1518051 486421 649 55 66 11
Predicted "Build Condition" Preferred Alternative Traffic Noise Impactsl'z'3 3 3

1. Predicted traffic noise level impact due to approaching or exceeding FHWA Noise Abatement Criteria (NAC) (see Table 3).

2. Predicted "substantial increase" traffic noise level impact (see Table 4).

3. The number of predicted impacts is not duplicated if receptors are predicted to be impacted by more than one criterion.

# Receptors modeled

10




Traffic Noise Analysis Update Monroe Connector/Bypass
Atkins STIP Project R-3329/R-2559, Mecklenburg and Union Co

NSA 6 - Both sides of Monroe Connector/Bypass between before Rocky River Rd and after 4540 Secrest Shortcut Rd NSA 6
Noise Sensitive Receptors and Hourly Equivalent Noise Levels
Existing, Preferred Alternative

Predicted Noise Levels, Leq(h) (dB(A))
Use NAC D.U.s Old |SIDE OF Receptor ID / Address X Coord Y Coord Z Coord (2007
Label 74 (State Planar) | (State Planar) TOPO) Existing Pref Alt A
Residence B 1 F32 N 3648 ROCKY RIVER RD 1524824 481303 642 45 67 22
Residence B 1 E16 N 3809/7 Rocky River Rd (Landlocked) 1522963 482626 624 55| Landlocked
Residence B 1 N 3812 N ROCKY RIVER RD 1523638 482463 620 50 53 3
Residence B 1 | E15 | N [3813 ROCKYRIVERRD 1522870 482825 622 B e 10 |
Residence B 1 E14 N 3901 N ROCKY RIVER RD 1522830 482988 620 55 64 9
Residence B 1 N 3902 N ROCKY RIVER RD 1523323 482920 628 55 63
Residence B 1 N 3909 N ROCKY RIVER RD 1522831 483130 617 55 62 7
Residence B 1 FO3 N 2002 WILLIS LONG RD 1526421 480462 627 47 (3
Church Play Ared C 1 FO4 N 2003  WILLIS LONG RD 1526861 480190 620 47 63
Residence B 1 F34 N 2109 WILLIS LONG RD 1526731 479723 621 45 69
Residence B 1 FO6 N 4548 SECREST SHORTCUT RD 1527728 478725 627 45 73 28
Residence B 1 s [3609 Rocky River Rd (Landlocked) 1523230 480871 635 | landlocked | |
Residence B 1 S 3612 ROCKY RIVER RD 1524295 480265 656 45 60 15
Residence B 1 £06 s [3621 Rocky River Rd (Landlocked) 1523000 481580 631 | landlocked | |
Residence B 1 F33 S 2110A  WILLIS LONG RD 1526178 479610 627 48 69 21
Residence B 1 S 2110B  WILLIS LONG RD 1525261 480053 645 45 66 21
Residence B 1 S 4540 SECREST SHORTCUT RD 1528042 477127 626 45 63 18
Predicted "Build Condition" Preferred Alternative Traffic Noise Impacts>? 10 10

1. Predicted traffic noise level impact due to approaching or exceeding FHWA Noise Abatement Criteria (NAC) (see Table 3).

2. Predicted "substantial increase" traffic noise level impact (see Table 4).

3. The number of predicted impacts is not duplicated if receptors are predicted to be impacted by more than one criterion.

NOTE: Church is the Forest Hills Baptist Church. Playground assumed to be used by 5 people 1 hr per day. This results in an equivalent

number of receptors of less than 1, so 1 receptor is used.

# Receptors modeled 14



Traffic Noise Analysis Update Monroe Connector/Bypass
Atkins STIP Project R-3329/R-2559, Mecklenburg and Union Co

NSA 7 - Both sides of Monroe Connector/Bypass between 3211 Poplin Rd and US 601/Concord Hwy NSA 7
Noise Sensitive Receptors and Hourly Equivalent Noise Levels
Existing, Preferred Alternative

Predicted Noise Levels, Leq(h) (dB(A))
Use NAC D.U.s Old |SIDE OF Receptor ID / Address X Coord Y Coord Z Coord (2007
Label 74 (State Planar) | (State Planar) TOPO) Existing Pref Alt A

Residence B 1 F16 N 1121  PRICE DAIRY RD 1531928 474577 588 48 62 14
Residence B 1 N 1404 CLEAR CREEK DR 1529920 476934 581
Residence B 1 F10 N 1415 CLEAR CREEK DR 1529804 476500 595
Residence B 1 FO8 N 1418 CLEAR CREEK DR 1529607 476708 601
Residence B 1 FO9 N 1419 CLEAR CREEK DR 1529664 476482 600
Residence B 1 F15 N 1418 ROANOKE CHURCH RD 1531356 474821 602
Residence B 1 N 219 RIDGE RD 1537947 470400 585
Residence B 1 N 3008 POPLIN RD 1530792 475727 599
Residence B 1 N 3010 POPLIN RD 1530745 475850 593
Residence B 1 F12 N 3017 POPLIN RD 1530355 475897 595
Residence B 1 F11 N 3101 POPLIN RD 1530331 476104 597
Residence B 1 FO7 N 3211 POPLIN RD 1529421 476962 587
Residence B 1 N 709 FOWLER RD 1536122 471396 583
Residence B 1 F28 N 713  FOWLERRD 1535859 471116 574
Residence B 1 N 716 FOWLER RD 1535715 471534 579
Residence B 1 F26 N 808 FOWLERRD 1535244 471311 575
Residence B 1 S 909 FOWLER RD 1534660 470530 559
Residence B 1 F25 S 1008 FOWLER RD 1533723 471268 556
Residence B 1 F22 S 1209 BACKRD 1532509 472457 571
Residence B 1 F42 S 1215 BACKRD 1532259 472507 582
Residence B 1 F41 S 1222 BACKRD 1532101 472726 593
Residence B 1 S 1223 BACKRD 1531997 472580 588
Residence B 1 F24 S 1201 WALLACE RD 1532920 472081 560
Residence B 1 F47 S 1204 WALLACE RD 1532633 472429 562
Residence B 1 F23 S 1206 WALLACE RD 1532792 472271 559
Residence B 1 F45 S 1207 WALLACE RD 1532737 472054 579
Residence B 1 S 1209 WALLACE RD 1532651 472216 576
Residence B 1 F44 S 1211  WALLACE RD 1532635 471916 588
Residence B 1 F43 S 1302 WALLACE RD 1532487 472173 583
Residence B 1 S 1303 WALLACE RD 1532460 472007 593
Residence B 1 S 1304 WALLACE RD 1532382 472217 580
Residence B 1 S 2907 POPLIN RD 1529981 474909 608
Residence B 1 F14 S 2914 POPLIN RD 1530350 474883 611
Residence B 1 F13 S 2915 POPLIN RD 1530198 475084 612




Traffic Noise Analysis Update Monroe Connector/Bypass
Atkins STIP Project R-3329/R-2559, Mecklenburg and Union Co

NSA 7 - Both sides of Monroe Connector/Bypass between 3211 Poplin Rd and US 601/Concord Hwy NSA 7
Noise Sensitive Receptors and Hourly Equivalent Noise Levels
Existing, Preferred Alternative

Predicted Noise Levels, Leq(h) (dB(A))
Use NAC D.U.s Old |SIDE OF Receptor ID / Address X Coord Y Coord Z Coord (2007
Label 74 (State Planar) | (State Planar) TOPO) Existing Pref Alt A
Residence B 1 S 3705 DUSTY HOLLOW RD 1531851 472776 593 45
Residence B 1 S 3707 DUSTY HOLLOW RD 1531858 472881 595 45
Residence B 1 F46 S 3708 DUSTY HOLLOW RD 1532007 472890 597 45
Residence B 1 F40 S 3709 DUSTY HOLLOW RD 1531864 473014 595 45
Residence B 1 F20 S 3710 DUSTY HOLLOW RD 1532022 473022 593 45
Residence B 1 F19 S 3714 DUSTY HOLLOW RD 1532119 473034 589 45
Residence B 1 F18 S 3720 DUSTY HOLLOW RD 1531993 473235 577 45
Residence B 1 F38 S 3802 DUSTY HOLLOW RD 1531766 473146 587 45
Residence B 1 F39 S 3804 DUSTY HOLLOW RD 1531639 473237 584 45
Residence B 1 S 3806 DUSTY HOLLOW RD 1531528 473198 590 45
Residence B 1 S 3810 DUSTY HOLLOW RD 1531468 473048 589 45
Residence B 1 S 3814A DUSTY HOLLOW RD 1531353 473237 601 45
Residence B 1 S 3814B DUSTY HOLLOW RD 1531408 473246 599 45
Residence B 1 S 3810 FIRST ST 1531360 473344 589 45
Residence B 1 F17 S 3812 FIRST ST 1531783 473406 589 45
Residence B 1 F31 S 516  MAPLE HILLRD 1537100 469906 591 45
Residence B 1 F30 S 600 MAPLE HILL RD 1536622 470207 589 45
Residence B 1 S 4002 SECREST SHORTCUT RD 1530374 474260 603 50 61 11
Residence B 1 S 4006 SECREST SHORTCUT RD 1530309 474366 604 50 61 11
Residence B 1 S 4014 SECREST SHORTCUT RD 1530212 474596 610 50 61 11
Residence B 1 S 4104 SECREST SHORTCUT RD 1529884 474825 604 50 60 10
Residence B 1 S 4112 SECREST SHORTCUT RD 1529717 475032 603 48 62 14
Residence B 1 S 4116 SECREST SHORTCUT RD 1529644 475171 609 48
Residence B 1 S 4120 SECREST SHORTCUT RD 1529604 475319 613 48
Residence B 1 S 4200 SECREST SHORTCUT RD 1529420 475459 611 48
Residence B 1 F37 S 4208 SECREST SHORTCUT RD 1529469 475721 609 45
Residence B 1 S 4210 SECREST SHORTCUT RD 1529271 475781 603 45
Predicted "Build Condition" Preferred Alternative Traffic Noise Impacts>*
1. Predicted traffic noise level impact due to approaching or exceeding FHWA Noise Abatement Criteria (NAC) (see Table 3).
2. Predicted "substantial increase" traffic noise level impact (see Table 4).
3. The number of predicted impacts is not duplicated if receptors are predicted to be impacted by more than one criterion.



Traffic Noise Analysis Update Monroe Connector/Bypass
Atkins STIP Project R-3329/R-2559, Mecklenburg and Union Co

NSA 7 - Both sides of Monroe Connector/Bypass between 3211 Poplin Rd and US 601/Concord Hwy NSA 7
Noise Sensitive Receptors and Hourly Equivalent Noise Levels
Existing, Preferred Alternative

Predicted Noise Levels, Leq(h) (dB(A))

Old |SIDE OF X Coord Y Coord Z Coord (2007

U NAC D.U. R tor ID / Add
se s Label 74 eceptor ID / ress (State Planar) | (State Planar) TOPO) Existing Pref Alt A

# Receptors modeled 61



Traffic Noise Analysis Update Monroe Connector/Bypass
Atkins STIP Project R-3329/R-2559, Mecklenburg and Union Co

NSA 8 - Both sides of Monroe Connector/Bypass between US 601/Concord Hwy and past Deese Rd NSA 8
Noise Sensitive Receptors and Hourly Equivalent Noise Levels
Existing, Preferred Alternative

Predicted Noise Levels, Leq(h) (dB(A))
Use NAC D.U.s Old |SIDE OF Receptor ID / Address X Coord Y Coord Z Coord (2007
Label 74 (State Planar) | (State Planar) TOPO) Existing Pref Alt A
Residence B 1 N 2427  SILVERTHORNE DR 1542552 466347 571 45 58 13
Residence B 1 G06 N 2443  SILVERTHORNE DR 1542138 466651 562 46 54 8
Residence B 1 N 499 DEESE RD 1541305 467252 570 45
Residence B 1 G02 N 500 DEESE RD 1542255 466139 573 45
Residence B 1 N 501 DEESE RD 1541202 467407 577 45
Residence B 1 N 503 DEESE RD 1541040 467682 577 45
Residence B 1 N 505 DEESE RD 1540954 467813 579 45
Residence B 1 N 204 CONCORD HWY (US 601) 1540366 468294 581 45
Residence B 1 GO1 S 414 DEESE RD 1541398 466132 577 46
Residence B 1 S 462 DEESE RD 1542063 465053 555 45
Residence B 1 S 2710 CONCORD HWY 1539434 467647 565 45
Residence B 1 S 126 DEESE RD 1540086 468742 588 45
Predicted "Build Condition" Preferred Alternative Traffic Noise Impactsl'z'3 10 10
1. Predicted traffic noise level impact due to approaching or exceeding FHWA Noise Abatement Criteria (NAC) (see Table 3).
2. Predicted "substantial increase" traffic noise level impact (see Table 4).
3. The number of predicted impacts is not duplicated if receptors are predicted to be impacted by more than one criterion.

# Receptors modeled 12



Traffic Noise Analysis Update Monroe Connector/Bypass
Atkins STIP Project R-3329/R-2559, Mecklenburg and Union Co

NSA 9 - Both sides of Monroe Connector/Bypass between past Deese Rd and past Olive Branch Rd NSA 9
Noise Sensitive Receptors and Hourly Equivalent Noise Levels
Existing, Preferred Alternative

Predicted Noise Levels, Leq(h) (dB(A))
Use NAC D.U.s Old |SIDE OF Receptor ID / Address X Coord Y Coord Z Coord (2007
Label 74 (State Planar) | (State Planar) TOPO) Existing Pref Alt A
Residence B 1 GO05 N 2701 MORGAN MILLRD 1545627 463277 567 48 66 18
Residence B 1 N 2704C  MORGAN MILL RD 1546951 462962 563 47 59 12
Residence B 1 N 2704B  MORGAN MILL RD 1546790 463079 570 50 60 10
Residence B 1 N 2704A°  MORGAN MILL RD 1546717 463203 575 52 61 9
Residence B 1 HO9 N 2708 MORGAN MILLRD 1547562 462653 553 45
Residence B 1 N 2712 MORGAN MILL RD 1546593 463067 573 53
Residence B 1 HO8 N 2705A OLIVE BRANCH RD 1548735 461750 563 56
Residence B 1 HO1 N 2715 OLIVE BRANCH RD 1548163 462318 567 45
Residence B 1 HO2 N 2801 OLIVE BRANCH RD 1549218 462119 560 56
Residence B 1 H10 S 2525 OLIVE BRANCH RD 1547540 461408 569 45
Residence B 1 S 2601 OLIVE BRANCH RD 1547859 461025 561 56
Residence B 1 S 2606 OLIVE BRANCH RD 1548131 460967 561 56
Residence B 1 S 2705B OLIVE BRANCH RD 1549124 460849 541 45
Residence B 1 S 2529 MORGAN MILL RD 1544950 462571 572 45
Residence B 1 S 2531 MORGAN MILLRD 1544549 462729 571 45
Residence B 1 G03 S 2539 MORGAN MILL RD 1544693 463077 562 45
Residence B 1 S 2601 MORGAN MILLRD 1545624 461955 581 56 64 8
Residence B 1 S 2605 MORGAN MILL RD 1545284 462272 581 48 62 14
Predicted "Build Condition" Preferred Alternative Traffic Noise Impactsl'z'3 7 7
1. Predicted traffic noise level impact due to approaching or exceeding FHWA Noise Abatement Criteria (NAC) (see Table 3).
2. Predicted "substantial increase" traffic noise level impact (see Table 4).
3. The number of predicted impacts is not duplicated if receptors are predicted to be impacted by more than one criterion.
NOTE: Existing noise levels for receptors on Morgan Mill Rd esimated using TNM assuming a 2012 AADT of 12,800, an 8% peak hour factor,
and 13% trucks(3% heavy, 10% medium) from the Traffic Forecast Report (WSA, 2008)

# Receptors modeled 18



Traffic Noise Analysis Update Monroe Connector/Bypass
Atkins STIP Project R-3329/R-2559, Mecklenburg and Union Co

NSA 10 - Both sides of Monroe Connector/Bypass between before Old Williams Rd to McIntyre Rd NSA 10
Noise Sensitive Receptors and Hourly Equivalent Noise Levels
Existing, Preferred Alternative

Predicted Noise Levels, Leq(h) (dB(A))
Use NAC D.U.s Old |SIDE OF Receptor ID / Address X Coord Y Coord Z Coord (2007
Label 74 (State Planar) | (State Planar) TOPO) Existing Pref Alt A
Residence B 1 N 802  OLD WILLIAMS RD 1561784 458063 552 45 54 9
Residence B 1 N 804  OLD WILLIAMS RD 1561605 458227 562 45 58 13
Residence B 1 132 N 919  AUSTIN CHANEY RD 1565100 457760 555 45 63 18
Residence B 1 S 612  FUNDERBURK RD 1564605 456651 557 45 50 5
Residence B 1 S 614 FUNDERBURK RD 1564603 456741 557 45 53
Residence B 1 S 615  FUNDERBURK RD 1564092 456562 550 45 49 4
Residence B 1 S 617 FUNDERBURK RD 1564261 456579 553 45 49 4
Residence B 1 133 S 618  FUNDERBURK RD 1564867 456676 555 45 55 10
Residence B 1 S 619 FUNDERBURK RD 1564409 456604 553 45 50
Residence B 1 S 620  FUNDERBURK RD 1564722 456726 557 45 54
Residence B 1 S 621 FUNDERBURK RD 1564393 456827 553 45 52
Residence B 1 S 630 FUNDERBURK RD 1564959 456642 553 45 54
Residence B 1 131 S 811 MCINTYRE RD 1567009 456789 545 50 60 10
Residence B 1 S 609 OLD WILLIAMS RD 1562176 456866 531 45 56 11
Residence B 1 S 611  OLD WILLIAMS RD 1562132 456952 537 45 59 14
Residence B 1 S 613  OLD WILLIAMS RD 1562059 456919 537 45 59 14
Residence B 1 130 S 621  OLD WILLIAMS RD 1561957 457184 539 45 70 25
Predicted "Build Condition" Preferred Alternative Traffic Noise Impacts>? 2 2
1. Predicted traffic noise level impact due to approaching or exceeding FHWA Noise Abatement Criteria (NAC) (see Table 3).
2. Predicted "substantial increase" traffic noise level impact (see Table 4).
3. The number of predicted impacts is not duplicated if receptors are predicted to be impacted by more than one criterion.

# Receptors modeled 17



Traffic Noise Analysis Update Monroe Connector/Bypass
Atkins STIP Project R-3329/R-2559, Mecklenburg and Union Co

NSA 11 - Westbound side of Monroe Connector/Bypass between McIntyre Rd and past Forest Hills School Rd NSA 11
Noise Sensitive Receptors and Hourly Equivalent Noise Levels
Existing, Future Build Preferred Alternative

Predicted Noise Levels, Leq(h) (dB(A))
Use NAC D.U.s Old |[SIDE OF Receptor ID / Address X Coord Y Coord Z Coord (2007

Label 74 (State Planar) | (State Planar) TOPO) Existing Pref Alt A
Driving Range C 1 N 1001 ANSONVILLE RD 1571094 457571 565 50 58 8
Residence B 1 105 N 100 GLENCROFTDR 1571510 457585 573 52 57 5
Residence B 1 106 N 102  GLENCROFT DR 1571585 457566 577 49 59 10
Residence B 1 N 103  GLENCROFT DR 1571665 457729 573 50 52 2
Residence B 1 107 N 104 GLENCROFT DR 1571660 457554 579 47
Residence B 1 N 105 GLENCROFT DR 1571752 457715 577 47
Residence B 1 108 N 106  GLENCROFT DR 1571720 457536 579 45
Residence B 1 109 N 200 GLENCROFT DR 1571788 457523 580 45
Residence B 1 N 201 GLENCROFT DR 1571849 457695 579 45
Residence B 1 110 N 202  GLENCROFT DR 1571862 457505 580 45
Residence B 1 N 203 GLENCROFT DR 1571946 457676 581 45
Residence B 1 111 N 204  GLENCROFT DR 1571929 457497 581 45
Residence B 1 N 205 GLENCROFT DR 1572025 457656 581 45
Residence B 1 112 N 206  GLENCROFT DR 1571999 457484 581 45
Residence B 1 N 207 GLENCROFT DR 1572068 457648 581 45
Residence B 1 113 N 208 GLENCROFT DR 1572072 457471 580 45
Residence B 1 N 209 GLENCROFT DR 1572152 457636 581 45
Residence B 1 114 N 210 GLENCROFT DR 1572131 457457 579 45
Residence B 1 N 211  GLENCROFT DR 1572214 457619 581 45
Residence B 1 115 N 212  GLENCROFT DR 1572197 457440 577 45
Residence B 1 N 213  GLENCROFT DR 1572292 457610 581 45
Residence B 1 116 N 214  GLENCROFT DR 1572267 457429 576 45
Residence B 1 N 215 GLENCROFT DR 1572359 457590 580 45
Residence B 1 N 217  GLENCROFT DR 1572442 457578 579 45
Residence B 1 118 N 218 GLENCROFT DR 1572410 457408 577 45
Residence B 1 N 219  GLENCROFT DR 1572491 457568 579 45
Residence B 1 119 N 220 GLENCROFT DR 1572480 457406 579 45
Residence B 1 N 221  GLENCROFT DR 1572576 457549 579 45
Residence B 1 120 N 222  GLENCROFT DR 1572548 457392 581 45
Residence B 1 N 223 GLENCROFT DR 1572645 457534 581 45
Residence B 1 121 N 224  GLENCROFT DR 1572617 457384 581 45
Residence B 1 N 225  GLENCROFT DR 1572717 457523 581 45
Residence B 1 122 N 226  GLENCROFT DR 1572689 457358 583 45
Residence B 1 N 227  GLENCROFT DR 1572765 457513 582 45




Traffic Noise Analysis Update Monroe Connector/Bypass
Atkins STIP Project R-3329/R-2559, Mecklenburg and Union Co

NSA 11 - Westbound side of Monroe Connector/Bypass between McIntyre Rd and past Forest Hills School Rd NSA 11
Noise Sensitive Receptors and Hourly Equivalent Noise Levels
Existing, Future Build Preferred Alternative

Predicted Noise Levels, Leq(h) (dB(A))
Use NAC D.U.s Old |SIDE OF Receptor ID / Address X Coord Y Coord Z Coord (2007
Label 74 (State Planar) | (State Planar) TOPO) Existing Pref Alt A
Residence B 1 123 N 228  GLENCROFT DR 1572752 457336 583 45
Residence B 1 N 229  GLENCROFT DR 1572853 457499 583 45
Residence B 1 124 N 230 GLENCROFT DR 1572837 457327 583 45
Residence B 1 125 N 232 GLENCROFT DR 1572915 457326 583 45
Residence B 1 126 N 234  GLENCROFT DR 1572993 457351 583 45
Residence B 1 N 236  GLENCROFT DR 1573072 457379 583 45
Residence B 1 N 300 GLENCROFT DR 1573161 457460 584 45
Residence B 1 N 302  GLENCROFT DR 1573204 457525 587 45
Residence B 1 N 4114A PHIFER RD 1576481 455313 595 48
Residence B 1 N 4114B PHIFER RD 1576504 455197 595 45
Residence B 1 N 4114C PHIFER RD 1576561 455086 591 45
Residence B 1 101 N 901 PONDSIDE LN 1568371 457955 529 45
Residence B 1 N 231 GLENCROFT 1572916 457517 583 45
Residence B 1 N 301 GLENCROFT 1572999 457539 584 45 55 10
Residence B 1 N 303 GLENCROFT 1573065 457599 584 45 54 9
Predicted "Build Condition" Preferred Alternative Traffic Noise Impacts"*? 21 21
1. Predicted traffic noise level impact due to approaching or exceeding FHWA Noise Abatement Criteria (NAC) (see Table 3).
2. Predicted "substantial increase" traffic noise level impact (see Table 4).
3. The number of predicted impacts is not duplicated if receptors are predicted to be impacted by more than one criterion.

# Receptors modeled 49



Traffic Noise Analysis Update

Atkins

Monroe Connector/Bypass

STIP Project R-3329/R-2559, Mecklenburg and Union Co
NSA 12 - Eastbound side of Monroe Connector/Bypass between Mcintyre Rd and Forest Hills School Rd NSA 12
Noise Sensitive Receptors and Hourly Equivalent Noise Levels
Existing, Preferred Alternative
Predicted Noise Levels, Leq(h) (dB(A))
Use NAC D.U.s Old |SIDE OF Receptor ID / Address X Coord Y Coord Z Coord (2007
Label 74 (State Planar) | (State Planar) TOPO) Existing Pref Alt A
Residence B 1 103 S 252  ANN PERRY ST 1569003 456765 539 45
Residence B 1 102 S 256  ANN PERRY ST 1568793 456876 536 45
Residence B 1 129 S 516 PHIFER CIR 1574870 455658 602 45
Residence B 1 S 520 PHIFERCIR 1574735 455670 602 45
Residence B 1 S 524  PHIFER CIR 1574606 455666 598 45
Residence B 1 S 528 PHIFER CIR 1574520 455662 592 45
Residence B 1 S 806  ANSONVILLE RD 1571225 456413 562 49
Residence B 1 127 S 810 ANSONVILLE RD 1571370 456552 560 49
Residence B 1 S 508 PHIFER RD 1575042 455494 601 45
Residence B 1 S 510 PHIFERRD 1575044 455562 601 45
Residence B 1 104 S 512 PHIFER RD 1575049 455649 601 45
Residence B 1 128 S 3839 PHIFERRD 1574398 455993 592 45
Residence B 1 S 528B PHIFER CIR 1574572 455446 592 45
Residence B 1 S 502F PHIFER CIR 1574690 455454 598 45
Residence B 1 S 3908 PHIFER CIR 1574850 455456 602 45
Residence B 1 S 502B PHIFER CIR 1575052 455437 600 45 58 13
Residence B 1 S 502A PHIFER CIR 1575077 455209 598 45 56 11
Predicted "Build Condition" Preferred Alternative Traffic Noise Impacts>* 6 6
1. Predicted traffic noise level impact due to approaching or exceeding FHWA Noise Abatement Criteria (NAC) (see Table 3).
2. Predicted "substantial increase" traffic noise level impact (see Table 4).
3. The number of predicted impacts is not duplicated if receptors are predicted to be impacted by more than one criterion.
# Receptors modeled 12




Traffic Noise Analysis Update Monroe Connector/Bypass

Atkins STIP Project R-3329/R-2559, Mecklenburg and Union Co
NSA 13 - Eastbound side of Monroe Connector/Bypass from Forest Hills School Rd and project end NSA 13
Noise Sensitive Receptors and Hourly Equivalent Noise Levels
Existing, Preferred Alternative
Predicted Noise Levels, Leq(h) (dB(A))
Use NAC D.U.s Old |SIDE OF Receptor ID / Address X Coord Y Coord Z Coord (2007
o Label 74 P (State Planar) | (State Planar) TOPO) Existing Pref Alt A
Residence S 5408 HWY 74 1579135 451741 569 56 63 7
Residence S 5410 EHWY74 1578938 451691 564 56 61 5
Residence S 5424 HWY 74 1579458 451844 564 56 63 7
i "Build Condition" Preferred Alternative Traffic Noise Impacts"*? 0 0

1. Predicted traffic noise level impact due to approaching or exceeding FHWA Noise Abatement Criteria (NAC) (see Table 3).

2. Predicted "substantial increase" traffic noise level impact (see Table 4).

3. The number of predicted impacts is not duplicated if receptors are predicted to be impacted by more than one criterion.

# Receptors modeled
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Plan View (rotated)
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Plan View (rotated)
Run name: NSA4_BarrOpt_withArea4
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NSA 5 Sheet 1 of 1 |29 Oct 2012
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Plan View Project/Contract No. Monroe Connector Update
Run name: NSA 5_NoMitModeled TNM Version 2.5, Feb 2004
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Plan View Project/Contract No. Monroe Connector Update

Run name: NSA 6_NoMitModeled TNM Version 2.5, Feb 2004

Scale: 1 1000 feet | Analysis By: Bryan Lambeth
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NSA 7

Plan View (rotated)
Run name: NSA 7 BARROPT

Sheet 1 of 1 |29 Oct 2012
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Project/Contract No. Monroe Connector Update

TNM Version 2.5, Feb 2004
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Plan View
Run name: NSA 8 NoMitModeled
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Scale: \
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Atkins
Plan View (rotated) Project/Contract No. Monroe Connector Update
Run name: NSA 9_NoMitModeled TNM Version 2.5, Feb 2004
Scale: FH——- 500 feet Analysis By: Bryan Lambeth
Roadway: —_— Ground Zone: polygon
Receiver: O Tree Zone: dashed polygon
Barrier: E— Contour Zone:  polygon
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Atkins

Plan View (rotated) Project/Contract No. Monroe Connector Update
Run name: NSA 10_NoMitModeled TNM Version 2.5, Feb 2004
Scale: 1 200 feet Analysis By: Bryan Lambeth
Roadway: —_— Ground Zone: polygon
Receiver: O Tree Zone: dashed polygon
Barrier: E— Contour Zone:  polygon
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Plan View (rotated)
Run name: NSA 11 BarrOpt
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TNM Version 2.5, Feb 2004
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NSA 12

Plan View (rotated)
Run name: NSA 12_BarrOpt
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Project/Contract No. Monroe Connector Update

TNM Version 2.5, Feb 2004
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APPENDIX C

Noise Barrier Performance and Analysis




Traffic Noise Analysis Update

Monroe Connector/Bypass

November 2013

Mecklenburg and Union Counties

Traffic noise abatement measures are recommended as feasible and reasonable in five locations
for the benefit of predicted traffic noise impacts in the vicinity of the project, based on
available information. Five other barriers were modeled (NW2A/NW2B, NW3, NW4B,

NW?7A, and NW11B) and determined not reasonable.

In accordance with the NCDOT’s Traffic Noise Abatement Policy (July 2011), the five
preliminary recommended noise barriers meet feasibility and reasonableness requirements
based on available information and are likely to be constructed. The final decision on
feasibility and reasonableness and installation of the noise barriers will be made upon
completion of the project design and the public involvement process. Changes may occur as
more detailed information on mapping and final design becomes available. Any changes in
noise abatement measures as detailed in this report must be approved by the FHWA prior to
implementation.

The table below summarizes the preliminary recommended noise barriers. Following this table
are three tables for each modeled noise barrier. The first is the noise barrier performance table
listing the receptors benefited by the barrier. The second is the noise barrier as modeled in
TNM. The third is the reasonableness/feasibility worksheet for each modeled barrier.

Table: Monroe Connector/Bypass Preferred Alternative Preliminary Recommended
Noise Barriers®

Base Quantity
Aporox | Approx Number of| Total of Wall per
Barrier . S PP PP Impacted | Number Benefit
N 1 Barrier Description Length Area
ame (n)z (sq ft)z Receptors of (sq ft)/
Benefited | Benefits | Allowable Base
Quantity®
Along the shoulder of westbound
Nw2C Monroe Connector/Bypass near 4,260 69,510 22 28 2,483/ 3,130
White Oak Ln and Strand Dr
Nw4 Along the shoulder of eastbound
(Previously | Monroe Connector/Bypass hear 5,420 75,310 25 25 3,012/ 3,165
Wall N4-1) | Beverly Dr
Along the shoulder of eastbound
NW7B Monroe Connector/Bypass near
(Previously . yp 7,310 | 104,755 32 38 | 2,757/3,130
Avondale neighborhood (Dusty
Wall N7-1)
Hollow Rd)
NW11 Along the shoulder of westbound
(Previously | Monroe Connector/Bypass near 2,920 48,150 19 41 1,174/ 3,130
Wall N9-1) | Glencroft Dr
3,743/ 3,095
Along the cut slope of eastbound ]
NwW12 Monroe Connector/Bypass near 2,420 44,915 4 12 If considered
Phifer Cir. w/ NW11 then
1,756 / 2,500
TOTALS | 22,330 | 342,640 102 144 --

1. This assessment is based upon preliminary design and preliminary mapping, and is a preliminary recommendation to construct
traffic noise impact abatement measures. Final recommendations will be made after completion of final design and the public
involvement process.

2. The approximate lengths and areas are based on the noise barriers optimized in the detailed TNM models.

3. The mitigation measures assessed in conjunction with this Traffic Noise Analysis Update meet NCDOT'’s Traffic Noise
Abatement Policy (July 2011) reasonableness criteria, based upon available information. Based on the policy, receptors in all
NSAs are allowed a base quantity of wall of 2,500 square feet plus an incremental increase in square footage added to the
allowable base quantity equal to 35 times the predicted average increase in noise levels for impacted receptors in the NSA.




Traffic Noise Analysis Update Monroe Connector/Bypass

November 2013 Mecklenburg and Union Counties

Noise Walls
—NW2A—- & -NW2B—-
(Not Reasonable)




Traffic Noise Analysis Update

Atkins

Barrier NW2A, NW2B
Barrier Performance
Without Barrier and With Barrier Predicted Noise Levels

THESE BARRIERS NOT REASONABLE

Monroe Connector/Bypass
STIP Projects R-3329/R-2559, Mecklenburg and Union Cos.

NSA 2

Address/Receptor ID

X Coord

(State Planar)

BARRIER NW2A - BARRIER ALONG MONROE CONNECTOR/BYPASS MAINLINE AND OVER STALLINGS RD

BARRIER NW2B - BARRIER ALONG MONROE CONNECTOR/BYPASS OFF RAMP TO WB SERVICE RD

Predicted Noise Levels, Leq(h) (dB(A))
Build Pref Alt Build Pref Alt
With Barrier

Y Coord
(State Planar)

Existing Noise
Level

No Barrier NLR!

Residence B 1 N 100 PINE TREE DR 1500298 494145 54 6
Residence B 1 Ccoo N 101 PINE TREE DR 1500156 493967 54 8
Residence B 1 N 102 PINETREE DR 1500195 494258 54 6
Residence B 1 C34 N 103 PINE TREE DR 1500104 494067 54 7
Residence B 1 N 104 PINE TREE DR 1500135 494335 54 6
Residence B 1 C33 N 105 PINE TREE DR 1500027 494144 54 8
Residence B 1 N 106 PINE TREE DR 1500054 494431 54 6
Residence B 1 C32 N 107 PINE TREE DR 1499955 494224 54 8
Residence B 1 C31 N 109 PINE TREE DR 1499870 494322 54 7
Residence B 1 C10 N 118 FOREST PARK DR 1500335 493745 54 7
Residence B 1 C35 N 122 FOREST PARK DR 1500406 493852 54 6
Residence B 1 C36 N 126 FOREST PARK DR 1500471 493927 54 5
Residence B 1 N [130 FOREST PARK DR 1500435 494033 54 | a4 |
Residence B 1 N 200 PINE TREE DR 1499935 494564 54 7
Residence B 1 C30 N 201 PINE TREE DR 1499785 494395 54 8
Residence B 1 N 202 PINE TREE DR 1499860 494662 54 6
Residence B 1 C29 N 203 PINE TREE DR 1499736 494511 54 7
Residence B 1 N 204 PINE TREE DR 1499720 494758 54 7
1. NLR = Noise Level Reduction. Blue cells are 5-6 dBA NLR, green cells are 7-9 dBA NLR, and dark green cells are 10+ dBA NLR Predicted "Build Condition" with Barrier NW2A, NW2B Benefits:




Traffic Noise Analysis Update Monroe Connector/Bypass
Atkins STIP Projects R-3329/R-2559, Mecklenburg and Union Cos.

BARRIER NW2A and NW2B THESE BARRIERS NOT REASONABLE NSA 2
Preliminary Optimized Noise Barrier
PRELIMINARY OPTIMIZED NOISE BARRIER

R TNM Pt X Coord Y Coord Ground Z Coord Eecopimendedz Recommended
TNM Point No. (State Planar) | (State Planar) | (State Planar) WEC YVaII geCats Height (ft) Area (Ea) || legdn(i)
Elevation
BARRIER NW2A - BARRIER ALONG MONROE CONNECTOR/BYPASS OFF RAMP TO WB SERVICE RD
25+00.0000 190 1,500,915.10 493,002.90 682.1 703.1 1.80% 21 2100.74 100
26+00.0000 191| 1,500,838.30 493,067.00 683.9 704.9 2.40% 21 2100.74 100
27+00.0000 192| 1,500,761.50 493,131.10 686.3 707.3 3.00% 21 2099.13 100
28+00.0000 193| 1,500,684.80 493,195.20 689.3 710.3 3.00% 21 2100.74 100
29+00.0000 194| 1,500,608.00 493,259.30 692.3 713.3 3.10% 21 2099.13 100
30+00.0000 195| 1,500,531.30 493,323.40 695.4 716.4 3.00% 21 2100.74 100
31+00.0000 196| 1,500,454.50 493,387.50 698.4 719.4 3.00% 21 2097.78 100
32+00.0000 197| 1,500,377.80 493,451.50 701.4 7224 2.70% 21 2100.74 100
33+00.0000 198| 1,500,301.00 493,515.60 704.1 725.1 3.10% 21 2149.11 100
34+00.0000 199| 1,500,224.30 493,579.70 706.2 728.2 1.50% 22 2200.78 100
35+00.0000 200( 1,500,147.50 493,643.80 707.7 729.7 0.90% 22 2199.09 100
36+00.0000 201 1,500,070.80 493,707.90 708.6 730.6 0.70% 22 2202.46 100
37+00.0000 202 1,499,993.90 493,772.00 709.3 731.3 -0.30% 22 2147.46 100
38+00.0000 203 1,499,917.30 493,836.10 710 731 -0.40% 21 2052.30 100
39+00.0000 204( 1,499,840.40 493,900.20 710.6 730.6 0.70% 20 1997.64 100
40+00.0000 205 1,499,763.80 493,964.30 711.3 731.3 0.60% 20 1994.57 100
41+00.0000 206| 1,499,687.40 494,028.40 711.9 731.9 20
TOTALS 33,743 1,600
BARRIER NW2B - BARRIER ALONG MONROE CONNECTOR/BYPASS MAINLINE AND OVER STALLINGS RD
149+00.0000 242 1,498,554.10 495,229.10 730.36 744.36 3.25% 14 1401.61 100
150+00.0000 243 1,498,618.80 495,152.70 733.61 747.61 3.18% 14 1398.74 100
151+00.0000 244 1,498,683.30 495,076.40 736.79 750.79 3.61% 14 1449.63 100
152+00.0000 245( 1,498,747.90 495,000.10 739.4 754.4 1.98% 15 1499.61 100
153+00.0000 258 1,498,812.50 494,923.80 741.38 756.38 1.35% 15 1500.76 100
154+00.0000 259( 1,498,877.10 494,847.40 742.73 757.73 1.72% 15 1550.60 100
155+00.0000 260( 1,498,941.80 494,771.10 743.45 759.45 1.08% 16 1649.58 100
156+00.0000 261| 1,499,006.40 494,694.80 743.53 760.53 -0.86% 17 980.25 56
156+55.68 263| 1,499,046.80 494,656.00 742.05 760.05 -0.35% 18 2669.44 144
158+00.00 264( 1,499,137.90 494,544.10 740.54 759.54 -2.22% 19 5701.21 300
161+00.00 265( 1,499,331.80 494,315.10 733.89 752.89 -2.46% 19 5698.76 300
164+00.00 266 1,499,525.50 494,086.10 726.52 745.52 -2.45% 19 2849.99 150
165+50.00 267( 1,499,622.40 493,971.60 722.84 741.84 -3.95% 19 1568.64 87
41+00.00 268| 1,499,690.80 493,917.60 721.4 738.4 -2.24% 17 1672.19 98
40+00.00 269 1,499,761.10 493,848.80 719.2 736.2 17
TOTALS 31,591 1,835
TOTALS FOR BARRIERS NW2A and NW2B 65,334 3,435
These barriers work together as a system.




Traffic Noise Analysis Update

Atkins

Monroe Connector/Bypass
STIP ProjectsR-3329/R-2559, Mecklenburg and Union Cos.

PROJECT: Monroe Connector/Bypass Noise Update TIP #: R-3329/R-2559
LOCATION: 1-485 in Meck. Co. to just west of Marshville in Union Co COUNTY(IES): Union/Mecklenburg
(CIROLE ALL THAT APPLY)
# IMPACTS: 7 #BENEFITS: 17 NAC: A C D E F G

A FEASIBILITY:

1 Can a 5-dB(A) reduction in traffic noise levels be achieved for at least one X YES NO

impacted receptor?

2 Does topography negatively affect the proposed abatement measure? X YES NO

Barrier is in two overlapping tiers along road.

3 Does the abatement measure negatively affect property access, drainage, safety YES X _NO

and maintenance requirements?

4 Is there control of access in the vicinity of the proposed abatement measure? x YES NO

based on available data

B. REASONABLENESS:

1 Can a 7-dB(A) reduction in traffic noise levels be achieved for at least one X YES NO

impacted front row receptor?

2 Is the base quantity per benefited receptor of 3,843 sq.ft.
less than the maximum allowable base quantity per benefited receptor of YES x NO
(CIRCLE ONE)
2,955 sq.ft.

(Allowable is avg increase of 13 dB x 35 plus 2,500)

(CIRCLE ONE)

C. NOISE ABATEMENT DECISION: (Based on available information)

1 Is the noise mitigation feasible? x YES NO
Unknown

2 Is the noise mitigation reasonable? YES x NO
3 Is the noise mitigation likely? YES x NO
4 Have the owners' and residents' viewpoints been solicited? YES x NO
5 Is the noise mitigation recommended for construction? YES NO

(Note: Q.5 applies to Design Noise Reports only)
D. OPTIONAL REASONABLENESS CONSIDERATION:
1 Was optional averaging noise abatement allowance within a common noise YES X _NO

environment used for consideration of barrier reasonableness?
2 If the answer to D.1 is YES, the base quantity per benefited receptor for each

individual barrier before averaging are:

(cReLE ong) )
sq.ft. sq.ft./cu.yd
sq.ft. sq.ft./cu.yd

3 If the answer to D.1 is YES, is the base quantity per benefited receptor for

each individual barrier less than or equal to twice the maximum allowable

(cReLE ong)
base quantity per benefited receptor of sq.ft./ YES NO
Form Completed By: Atkins (J. Gurak) Date: 11/12/2012

In Consultation With:

Date:
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Recommended
Noise Wall

—NW2C—-




Traffic Noise Analysis Update Monroe Connector/Bypass
Atkins STIP Projects R-3329/R-2559, Mecklenburg and Union Cos.

Barrier NW2C NSA 2
Barrier Performance
Without Barrier and With Barrier Predicted Noise Levels

- 5 Predicted Noise Levels, Leq(h) (dB(A))
Use NAC D.U.s old Side Address/Receptor ID X Coord Y Coord Existing Noise Build Pref Alt Build Pref Alt
Label (State Planar) | (State Planar) Level - - - T

No Barrier With Barrier NLR
BARRIER NW2C - BARRIER ALONG SHOULDER OF MONROE CONNECTOR/BYPASS NEAR SHERIN DR, WHITE OAK LN, STRAND DR
Residence B 1 C16 N  |404 SHERIN LN 1502946 493056 45
Residence B 1 C41 N 405B  SHERIN LN 1502617 493067 45
Residence B 1 N 405A SHERIN LN 1502661 493242 45
Residence B 1 c42 N  [408 SHERIN LN 1503059 493162 45
Residence B 1 N 412A  SHERIN LN 1502684 493412 45
Residence B 1 N [412B SHERIN LN 1502847 493347 45
Residence B 1 N 414 SHERIN LN 1502595 493445 45
Residence B 1 C24 N  [5009 STRAND DR 1505115 494050 45
Residence B 1 C23 N 5104 STRAND DR 1504570 493879 45
Residence B 1 C25 N [7013 STRAND DR 1505188 494091 45
Residence B 1 C26 N 7103 STRAND DR 1505060 494296 45
Residence B 1 N [7315 OSCAR ROBINSON RD 1503439 493646 45
Residence B 1 c21 N 7307 OSCAR ROBINSON RD 1503695 493329 45
Residence B 1 N [7316 OSCAR ROBINSON RD 1503536 493715 45 8
Residence B 1 N 7412 OSCAR ROBINSON RD 1503803 493933 45 8
Residence B 1 N [812 WHITE OAK LN 1502869 493545 45 5
Residence B 1 N 818 WHITE OAK LN 1502935 493501 45 6
Residence B 1 N [819 WHITE OAK LN 1503098 493596 45 6
Residence B 1 N 824 WHITE OAK LN 1502998 493443 45 8
Residence B 1 N [825 WHITE OAK LN 1503186 493602 45 6
Residence B 1 N 830 WHITE OAK LN 1503078 493403 45 8
Residence B 1 N [831 WHITE OAK LN 1503251 493685 45 6
Residence B 1 C43 N 836 WHITE OAK LN 1503195 493355 45 8
Residence B 1 N [837 WHITE OAK LN 1503356 493619 45 8
Residence B 1 Ca4 N 842 WHITE OAK LN 1503284 493348 45 6
Residence B 1 N [843 WHITE OAKLN 1503391 493502 45 (3
Residence B 1 C45 N 848 WHITE OAK LN 1503467 493344 45 10
Residence B 1 C46 N  [854 WHITE OAK LN 1503449 493420 45 9
1. NLR = Noise Level Reduction. Blue cells are 5-6 dBA NLR, green cells are 7-9 dBA NLR, and dark green cells are 10+ dBA NLR Predicted "Build Condition" with Barrier NW2C Benefits: 28




Traffic Noise Analysis Update

Atkins

BARRIER NW2C
Preliminary Optimized Noise Barrier

Monroe Connector/Bypass

STIP Projects R-3329/R-2559, Mecklenburg and Union Cos.

NSA 2

PRELIMINARY OPTIMIZED NOISE BARRIER

) TNM Pt X Coord Y Coord Ground Z Coord Recommended 2 Recommended
TNM Point No. (State Planar) | (State Planar) | (State Planar) UG ‘,Na“ (LD Height (ft) Area (sq ft) | Length (ft)
Elevation

BARRIER NW2C - BARRIER ALONG MONROE CONNECTOR/BYPASS SHOULDER NEAR SHERIN DR, WHITE OAK LN, STRAND DR
236+00.0000 139( 1,505,595.50 494,200.70 692.1 707.1 0.32% 15 1500.53 100
235+00.0000 141| 1,505,509.80 494,149.10 692.42 707.42 -0.05% 15 1497.96 100
234+00.0000 142( 1,505,424.30 494,097.50 692.37 707.37 -0.42% 15 1501.81 100
233+00.0000 143| 1,505,338.50 494,045.90 691.95 706.95 -0.50% 15 1500.53 100
232+00.0000 144 1,505,252.80 493,994.30 691.45 706.45 -0.50% 15 1497.96 100
231+00.0000 145| 1,505,167.30 493,942.70 690.95 705.95 -0.50% 15 1501.81 100
230+00.0000 146( 1,505,081.50 493,891.10 690.45 705.45 -0.50% 15 1499.24 100
229+00.0000 147| 1,504,995.90 493,839.50 689.95 704.95 -0.50% 15 1499.24 100
228+00.0000 148( 1,504,910.30 493,787.90 689.45 704.45 -0.50% 15 1501.81 100
227+00.0000 149| 1,504,824.50 493,736.30 688.95 703.95 -0.50% 15 1499.24 100
226+00.0000 150( 1,504,738.90 493,684.70 688.45 703.45 -0.50% 15 1499.24 100
225+00.0000 151| 1,504,653.30 493,633.10 687.95 702.95 -0.50% 15 1500.53 100
224+00.0000 152 1,504,567.60 493,581.50 687.45 702.45 -0.50% 15 1500.53 100
223+00.0000 153| 1,504,481.90 493,529.90 686.95 701.95 -0.50% 15 1499.24 100
222+00.0000 154( 1,504,396.30 493,478.30 686.45 701.45 -0.50% 15 1500.53 100
221+00.0000 155| 1,504,310.60 493,426.70 685.95 700.95 0.50% 15 1550.55 100
220+00.0000 156( 1,504,224.90 493,375.10 685.45 701.45 -0.50% 16 1599.19 100
219+00.0000 157| 1,504,139.30 493,323.50 684.95 700.95 -0.50% 16 1600.56 100
218+00.0000 158( 1,504,053.60 493,271.90 684.45 700.45 -0.50% 16 1600.56 100
217+00.0000 159| 1,503,967.90 493,220.30 683.95 699.95 0.50% 16 1649.17 100
216+00.0000 160( 1,503,882.30 493,168.70 683.45 700.45 -0.50% 17 1700.60 100
215+00.0000 161| 1,503,796.60 493,117.10 682.95 699.95 0.50% 17 1749.12 100
214+00.0000 162( 1,503,711.00 493,065.50 682.45 700.45 -0.50% 18 1800.63 100
213+00.0000 163| 1,503,625.30 493,013.90 681.95 699.95 0.50% 18 1850.65 100
212+00.0000 164( 1,503,539.60 492,962.30 681.45 700.45 -0.50% 19 1899.04 100
211+00.0000 165| 1,503,454.00 492,910.70 680.95 699.95 0.51% 19 1933.31 99
210+00.0000 166( 1,503,368.80 492,860.00 680.45 700.45 -0.32% 20 2001.25 100
209+00.0000 167| 1,503,281.50 492,811.10 680.13 700.13 0.13% 20 1950.59 98
208+00.0000 168( 1,503,195.50 492,765.10 680.26 700.26 -0.44% 20 1857.50 95
207+00.0000 169| 1,503,110.30 492,722.50 680.84 699.84 0.03% 19 1832.32 99
206+00.0000 170( 1,503,019.30 492,683.40 681.87 699.87 0.30% 18 1700.89 97
205+00.0000 171| 1,502,928.90 492,647.70 683.16 700.16 1.37% 17 1618.57 95
204+00.0000 172 1,502,839.30 492,615.50 684.46 701.46 1.34% 17 1654.07 97
203+00.0000 173| 1,502,746.30 492,586.90 685.76 702.76 1.34% 17 1651.47 97
202+00.0000 174( 1,502,652.40 492,562.00 687.06 704.06 1.34% 17 1651.78 97
201+00.0000 175| 1,502,557.60 492,540.70 688.36 705.36 0.31% 17 1602.29 97




Traffic Noise Analysis Update

Atkins

BARRIER NW2C
Preliminary Optimized Noise Barrier

Monroe Connector/Bypass

STIP Projects R-3329/R-2559, Mecklenburg and Union Cos.

NSA 2

PRELIMINARY OPTIMIZED NOISE BARRIER

TNM Point TNM Pt X Coord Y Coord Ground Z Coord Re;zr::fe‘:lvt:;i z % Grade Recommended Area (sq ft) | Length (ft)
No. (State Planar) | (State Planar) | (State Planar) . Height (ft)
Elevation

200+00.0000 176( 1,502,462.10 492,523.10 689.66 705.66 0.47% 16 3090.98 193
10+00.0000 177| 1,502,270.30 492,500.00 690.57 706.57 0.28% 16 1533.08 99
11+00.0000 178( 1,502,171.40 492,498.70 691.85 706.85 0.84% 15 1483.15 99
12+00.0000 179| 1,502,072.60 492,502.60 692.68 707.68 0.18% 15 1480.67 99
13+00.0000 180( 1,501,974.30 492,511.60 692.86 707.86 -0.45% 15 1488.47 99
14+00.0000 181| 1,501,876.40 492,527.80 692.41 707.41 -1.09% 15 1482.05 99
15+00.0000 182 1,501,779.50 492,547.10 691.33 706.33 15 0
TOTALS 69,513 4,259




Traffic Noise Analysis Update Monroe Connector/Bypass
Atkins STIP Projects R-3329/R-2559, Mecklenburg and Union Cos.

NOISE WALL: Nw2C

PROJECT: Monroe Connector/Bypass Noise Update TIP #: R-3329/R-2559
LOCATION: 1-485 in Meck. Co. to just west of Marshville in Union Co COUNTY/(IES): Union/Mecklenburg
(CIROLE ALL THAT APPLY)
# IMPACTS: 22 #BENEFITS: 28 NAC: A C D E F G

A. FEASIBILITY:

1 Can a 5-dB(A) reduction in traffic noise levels be achieved for at least one X YES NO
impacted receptor?

2 Does topography negatively affect the proposed abatement measure? YES x NO

3 Does the abatement measure negatively affect property access, drainage, safety YES X _NO
and maintenance requirements? based on available data

4 Is there control of access in the vicinity of the proposed abatement measure? x YES NO

B. REASONABLENESS:

1 Can a 7-dB(A) reduction in traffic noise levels be achieved for at least one X YES NO
impacted front row receptor?

(CIRCLE ONE)

2 Is the base quantity per benefited receptor of 2,483 sq.ft.
less than the maximum allowable base quantity per benefited receptor of X YES NO
(CIRCLE ONE)
3,130 sq.ft.

(Allowable is avg increase of 18 dB x 35 plus 2,500)

C. NOISE ABATEMENT DECISION: (Based on available information)

1 Is the noise mitigation feasible? _ X YES ____NoO
2 Is the noise mitigation reasonable? _ X YES ____NoO
3 Is the noise mitigation likely? _ X YES ____NoO
4 Have the owners' and residents' viewpoints been solicited? _YES x NO
5 Is the noise mitigation recommended for construction? YES NO

(Note: Q.5 applies to Design Noise Reports only)

D.  OPTIONAL REASONABLENESS CONSIDERATION:

1 Was optional averaging noise abatement allowance within a common noise YES X _NO
environment used for consideration of barrier reasonableness?

2 If the answer to D.1 is YES, the base quantity per benefited receptor for each
individual barrier before averaging are:

(CIRCLE ONE) (CIRCLE ONE)

sq.ft./cu.yd sq.ft./cu.yd
sq.ft./cu.yd sq.ft./cu.yd

3 If the answer to D.1 is YES, is the base quantity per benefited receptor for
each individual barrier less than or equal to twice the maximum allowable

(CIRCLE ONE)

base quantity per benefited receptor of sq.ft./cu.yd YES NO

Form Completed By: Atkins (J. Gurak) Date: 11/12/2012

In Consultation With: Date:
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Traffic Noise Analysis Update Monroe Connector/Bypass

Atkins STIP Projects R-3329/R-2559, Mecklenburg and Union Cos.
Barrier NW3 THIS BARRIER IS NOT REASONABLE NSA 3
Barrier Performance Shares a common noise environment with NSA 4

Without Barrier and With Barrier Predicted Noise Levels

. 3 Predicted Noise Levels, Leq(h) (dB(A))
Use NAC D.U.s old Side Address/Receptor ID X Coord ¥ Coord Existing Noise Build Pref Alt Build Pref Alt
Label (State Planar) | (State Planar) Level - - - T
No Barrier With Barrier NLR

Residence B 1 N [1104 SARATOGA BLVD 1516925 489249 50 63 63 0
Residence B 1 N 1110 SARATOGA BLVD 1517023 489144 50 61 61 0
Residence B 1 N [1116 SARATOGA BLVD 1517137 489029 50 59 59 0
Residence B 1 N [1118 SARATOGA BLVD 1517185 488979 50 58 58 0
Residence B 1 N [|1122 SARATOGA BLVD 1517229 488932 50 58 58 0
Residence B 1 N [1128 SARATOGA BLVD 1517480 488941 50 53 53 0
Residence B 1 N [3104 UNIONVILLE INDIAN TRAIL RD 1518708 487417 55 0
Residence B 1 D33 N [4101 FAITH CHURCH RD 1514208 492881 49 0
Residence B 1 D51 N [4105 FAITH CHURCH RD 1514400 492979 51 0
Residence B 1 D35 N [4108 FAITH CHURCH RD 1514554 492674 49 0
Residence B 1 N [4113 FAITH CHURCH RD 1514605 492948 51 0
Residence B 1 N [4116 FAITH CHURCH RD 1515115 492336 45 63 0
Residence B 1 D02 N [5506 FAIRVIEW RD 1510779 494520 45 ]
Residence B 1 D14 N [5809 BEVERLY DR 1512056 493913 45 12
Residence B 1 D15 N [5813 BEVERLY DR 1512171 493986 45 8
Residence B 1 D19 N [5814 BEVERLYDR 1512358 493788 47 9
Residence B 1 D47 N [5903 BEVERLY DR 1512351 494079 45 [ 0 [
Residence B 1 N [5905 BEVERLY DR 1512443 494127 50 I
Residence B 1 D20 N [7207 BEVERLY DR 1512539 493764 50 [ 0 |
Residence B 1 N [6107 POPLIN RD 1518591 487611 54 60 60 0
Residence B 1 N |6125 POPLIN RD 1518430 487403 54 61 61 0
Residence B 1 D60 N [6207 POPLIN RD 1518405 487223 54 64 64 0
Residence B 1 N |6208 POPLINRD 1518249 487537 54 56 56 0
Residence B 1 D10 N [7017 oakLanD AVE 1511818 494324 45 Landlocked
Residence B 1 D13 N |7021  OAKLAND AVE 1511932 494145 45 Landlocked
Residence B 1 D40 N 6508 SECREST SHORTCUT RD 1517034 488401 45
Residence B 1 D25 N 7218 SECREST SHORTCUT RD 1512979 493591 55
Residence B 1 D22 N |7309 SECREST SHORTCUT RD 1512750 493711 55
Residence B 1 N |7310 SECREST SHORTCUT RD 1512906 494024 55
Residence B 1 D32 N o SECREST SHORTCUT RD (Near 4101 F 1513938 493159 45
BonterraRec|  C 1 N |SARATOGA BLVD 1516684 489906 45
1. NLR = Noise Level Reduction. Blue cells are 5-6 dBA NLR, green cells are 7-9 dBA NLR, and dark green cells are 10+ dBA NLR Predicted "Build Condition" with Barrier NW3A Benefits: 8




Traffic Noise Analysis Update Monroe Connector/Bypass

Atkins STIP Projects R-3329/R-2559, Mecklenburg and Union Cos.
Barrier NW3 THIS BARRIER IS NOT REASONABLE NSA 3
Barrier Performance Shares a common noise environment with NSA 4

Without Barrier and With Barrier Predicted Noise Levels

. 3 Predicted Noise Levels, Leq(h) (dB(A))
Use NAC D.U.s old Side Address/Receptor ID X Coord ¥ Coord Existing Noise Build Pref Alt Build Pref Alt
Label (State Planar) | (State Planar) Level - - - T
No Barrier With Barrier NLR

Residence B 1 N [1104 SARATOGA BLVD 1516925 489249 50 63 63 0
Residence B 1 N [1110 SARATOGA BLVD 1517023 489144 50 61 61 0
Residence B 1 N [|1116 SARATOGA BLVD 1517137 489029 50 59 59 0
Residence B 1 N [1118 SARATOGA BLVD 1517185 488979 50 58 58 0
Residence B 1 N [1122 SARATOGA BLVD 1517229 488932 50 58 58 0
Residence B 1 N [1128 SARATOGA BLVD 1517480 488941 50 53 53 0
Residence B 1 N [3104 UNIONVILLE INDIAN TRAIL RD 1518708 487417 55 65 65 0
Residence B 1 D33 N [4101 FAITH cHURCH RD 1514208 492881 49 67 9
Residence B 1 D51 N [4105 FAITH CHURCH RD 1514400 492979 51 8
Residence B 1 D35 N [4108  FAITH CHURCH RD 1514554 492674 49 64 7
Residence B 1 N [4113  FAITH CHURCH RD 1514605 492948 51 6
Residence B 1 N [4116 FAITH CHURCH RD 1515115 492336 45 63 5
Residence B 1 D02 N [5506 FAIRVIEW RD 1510779 494520 45 | tandiocked | | |
Residence B 1 D14 N [5809 BEVERLYDR 1512056 493913 45 75 12
Residence B 1 D15 N [5813 BEVERLYDR 1512171 493986 45 70 [ e0 [
Residence B 1 D19 N [5814 BEVERLY DR 1512358 493788 47 72
Residence B 1 D47 N [5903 BEVERLY DR 1512351 494079 45 66 7
Residence B 1 N [5905 BEVERLY DR 1512443 494127 50 65 3
Residence B 1 D20 N [7207 BEVERLY DR 1512539 493764 50 68 9
Residence B 1 N |6107 PoPLIN RD 1518591 487611 54 60 60 0
Residence B 1 N 6125 POPLINRD 1518430 487403 54 61 61 0
Residence B 1 D60 N |6207 POPLIN RD 1518405 487223 54 64 64 0
Residence B 1 N [6208 POPLINRD 1518249 487537 54 56 56 0
Residence B 1 D10 N [7017 oAKLAND AVE 1511818 494324 45 Landlocked
Residence B 1 D13 N [7021  oakLAND AVE 1511932 494145 45 Landlocked
Residence B 1 D40 N |6508 SECREST SHORTCUT RD 1517034 488401 45
Residence B 1 D25 N [7218  SECREST SHORTCUT RD 1512979 493591 55
Residence B 1 D22 N |7309 SECREST SHORTCUT RD 1512750 493711 55
Residence B 1 N [7310  SECREST SHORTCUT RD 1512906 494024 55
Residence B 1 D32 N o SECREST SHORTCUT RD (Near 4101 F 1513938 493159 45
BonterraRec| € 2 N [sSARATOGA BLVD 1516684 489906 45
1. NLR = Noise Level Reduction. Blue cells are 5-6 dBA NLR, green cells are 7-9 dBA NLR, and dark green cells are 10+ dBA NLR Predicted "Build Condition" with Barrier NW3A Benefits:

THIS BARRIER NOT REASONABLE



Traffic Noise Analysis Update

Atkins

BARRIER NW3
Preliminary Optimized Noise Barrier

THIS BARRIER IS NOT REASONABLE

Monroe Connector/Bypass

STIP Projects R-3329/R-2559, Mecklenburg and Union Cos.

NSA 3

PRELIMINARY OPTIMIZED NOISE BARRIER

) TNM Pt X Coord Y Coord Ground Z Coord ASBEACE L Recommended
TNM Point Top of Wall % Grade . Area (sq ft) | Length (ft)
No. (State Planar) | (State Planar) | (State Planar) ) Height (ft)
Elevation

point96 96| 1,511,547.30 493,983.50 657.1 669.1 -1.80% 12 1198.98 100
point97 97| 1,511,639.50 493,945.00 655.3 667.3 -0.40% 12 1250.10 100
point98 98| 1,511,731.80 493,906.50 653.9 666.9 -0.90% 13 1300.60 100
point99 99| 1,511,824.10 493,867.90 653 666 -0.46% 13 1300.10 100
point100 100( 1,511,916.40 493,829.40 652.54 665.54 0.05% 13 1301.30 100
point101 101| 1,512,008.80 493,790.90 652.59 665.59 0.45% 13 1297.70 100
point102 102 1,512,100.90 493,752.40 653.04 666.04 0.46% 13 1301.30 100
point103 103| 1,512,193.30 493,713.90 653.5 666.5 0.48% 13 800.10 62
point104 104| 1,512,250.10 493,690.20 653.8 666.8 0.50% 13 1299.40 100
point105 105| 1,512,342.30 493,651.60 654.3 667.3 0.50% 13 1300.10 100
point106 106( 1,512,434.60 493,613.10 654.8 667.8 0.50% 13 1300.10 100
point107 107| 1,512,526.90 493,574.60 655.3 668.3 0.50% 13 1301.30 100
point108 108| 1,512,619.30 493,536.10 655.8 668.8 0.50% 13 1304.00 100
point109 109| 1,512,711.80 493,497.30 656.3 669.3 0.54% 13 1313.70 101
370+00.0000 111 1,512,804.60 493,457.30 656.85 669.85 0.49% 13 1320.65 102
371+00.0000 112| 1,512,897.10 493,415.30 657.35 670.35 0.50% 13 1319.32 101
372+00.0000 113 1,512,988.60 493,371.40 657.85 670.85 0.49% 13 1320.90 102
373+00.0000 114| 1,513,079.30 493,325.60 658.35 671.35 -0.50% 13 1268.24 101
374+00.0000 115( 1,513,168.90 493,278.00 658.85 670.85 0.49% 12 1217.88 102
375+00.0000 116| 1,513,257.50 493,228.50 659.35 671.35 0.49% 12 1218.80 102
376+00.0000 117 1,513,345.10 493,177.10 659.85 671.85 0.50% 12 1216.95 101
377+00.0000 118| 1,513,431.50 493,124.00 660.35 672.35 0.49% 12 1218.94 102
378+00.0000 119| 1,513,516.90 493,069.00 660.85 672.85 12

TOTALS 27,670.5 2,176.0

. TNM Pt X Coord Y Coord Ground Z Coord Recommended 2 Recommended
TNM Point No. (State Planar) | (State Planar) | (State Planar) Top of YVaII % Grade Height (ft) Area (sqft) | Length (ft)
Elevation

BARRIER NW3A - BARRIER ALONG WESTBOUND SHOULDER NEAR BEVERLY DRIVE AND FAITH CHURCH RD (longer version of NW3)
298+00.0000 96| 1,511,547.30 493,983.50 657.1 668.1 -0.80% 11 1149.03 100
299+00.0000 97| 1,511,639.50 493,945.00 655.3 667.3 -0.40% 12 1250.10 100
300+00.0000 98( 1,511,731.80 493,906.50 653.9 666.9 0.10% 13 1350.62 100
301+00.0000 99| 1,511,824.10 493,867.90 653 667 -0.46% 14 1400.11 100
302+00.0000 100( 1,511,916.40 493,829.40 652.54 666.54 0.05% 14 1401.40 100
303+00.0000 101| 1,512,008.80 493,790.90 652.59 666.59 0.45% 14 1397.52 100




Traffic Noise Analysis Update

Atkins

BARRIER NW3
Preliminary Optimized Noise Barrier

THIS BARRIER IS NOT REASONABLE

Monroe Connector/Bypass

STIP Projects R-3329/R-2559, Mecklenburg and Union Cos.

NSA 3

PRELIMINARY OPTIMIZED NOISE BARRIER

TNM Point TNM Pt X Coord Y Coord Ground Z Coord Re;zr::fe‘:\vc:;i z 9% Grade Recommended Area (sq ft) | Length (ft)
No. (State Planar) | (State Planar) | (State Planar) ) Height (ft)
Elevation

304+00.0000 102 1,512,100.90 493,752.40 653.04 667.04 0.46% 14 1401.40 100
305+00.0000 103| 1,512,193.30 493,713.90 653.5 667.5 0.48% 14 861.65 62
364+00.0000 104( 1,512,250.10 493,690.20 653.8 667.8 0.50% 14 1399.36 100
365+00.0000 105| 1,512,342.30 493,651.60 654.3 668.3 1.50% 14 1450.11 100
366+00.0000 106( 1,512,434.60 493,613.10 654.8 669.8 0.50% 15 1500.12 100
367+00.0000 107| 1,512,526.90 493,574.60 655.3 670.3 0.50% 15 1501.50 100
368+00.0000 108( 1,512,619.30 493,536.10 655.8 670.8 0.50% 15 1504.62 100
369+00.0000 109| 1,512,711.80 493,497.30 656.3 671.3 0.54% 15 1515.80 101
370+00.0000 111 1,512,804.60 493,457.30 656.85 671.85 0.49% 15 1523.83 102
371+00.0000 112| 1,512,897.10 493,415.30 657.35 672.35 0.50% 15 1522.29 101
372+00.0000 113( 1,512,988.60 493,371.40 657.85 672.85 -0.49% 15 1473.31 102
373+00.0000 114] 1,513,079.30 493,325.60 658.35 672.35 0.50% 14 1420.43 101
374+00.0000 115( 1,513,168.90 493,278.00 658.85 672.85 0.49% 14 1420.86 102
375+00.0000 116| 1,513,257.50 493,228.50 659.35 673.35 0.49% 14 1421.93 102
376+00.0000 117( 1,513,345.10 493,177.10 659.85 673.85 0.50% 14 1419.78 101
377+00.0000 118| 1,513,431.50 493,124.00 660.35 674.35 0.49% 14 1422.10 102
378+00.0000 119( 1,513,516.90 493,069.00 660.85 674.85 0.49% 14 1421.16 102
379+00.0000 120| 1,513,601.10 493,012.30 661.35 675.35 0.49% 14 1421.62 102
380+00.0000 121 1,513,684.10 492,953.80 661.85 675.85 0.34% 14 1421.90 102
381+00.0000 122| 1,513,765.90 492,893.60 662.2 676.2 -0.04% 14 1419.70 101
382+00.0000 123( 1,513,846.30 492,831.80 662.16 676.16 0.56% 14 1472.85 102
383+00.0000 124] 1,513,925.50 492,768.20 661.73 676.73 -0.82% 15 1522.81 101
384+00.0000 125( 1,514,003.40 492,703.10 660.9 675.9 -1.22% 15 1522.27 101
385+00.0000 126| 1,514,079.80 492,636.30 659.67 674.67 -1.60% 15 1523.71 102
386+00.0000 127( 1,514,154.90 492,567.90 658.04 673.04 -1.99% 15 1522.55 102
387+00.0000 128| 1,514,228.50 492,498.00 656.01 671.01 -2.37% 15 1524.20 102
388+00.0000 129( 1,514,300.80 492,426.60 653.59 668.59 -2.54% 15 1521.20 101
389+00.0000 130| 1,514,371.30 492,353.70 651.02 666.02 -2.51% 15 1523.09 102
390+00.0000 131 1,514,440.40 492,279.30 648.46 663.46 -2.54% 15 1521.35 101
391+00.0000 132| 1,514,507.90 492,203.60 645.89 660.89 -2.51% 15 1523.50 102
392+00.0000 133( 1,514,573.90 492,126.40 643.33 658.33 -2.51% 15 1524.20 102
393+00.0000 134| 1,514,638.30 492,047.80 640.77 655.77 -3.53% 15 1470.65 101
394+00.0000 135( 1,514,700.90 491,968.00 638.2 652.2 -2.51% 14 1421.84 102
395+00.0000 136| 1,514,761.90 491,886.80 635.64 649.64 -3.50% 14 1371.30 102
396+00.0000 137( 1,514,821.30 491,804.40 633.07 646.07 -3.47% 13 1268.32 101
397+00.0000 138| 1,514,878.80 491,720.80 630.57 642.57 -2.01% 12 1218.14 102
398+00.0000 139( 1,514,934.60 491,636.00 628.52 640.52 12

TOTALS 59,844.2 4,209.0

THIS BARRIER DETERMINED NOT REASONABLE



Traffic Noise Analysis Update

Atkins

Monroe Connector/Bypass
STIP Projects R-3329/R-2559, Mecklenburg and Union Cos.

NOISE WALL: NW3 - NOT REASONABLE

PROJECT: Monroe Connector/Bypass Noise Update TIP #: R-3329/R-2559
LOCATION: 1-485 in Meck. Co. to just west of Marshville in Union Co COUNTY/(IES): Union/Mecklenburg
(CIROLE ALL THAT APPLY)
# IMPACTS: 16  #BENEFITS: 8 NAC: A cC D E F G

A. FEASIBILITY:

1 Can a 5-dB(A) reduction in traffic noise levels be achieved for at least one
impacted receptor?

2 Does topography negatively affect the proposed abatement measure?

3 Does the abatement measure negatively affect property access, drainage, safety
and maintenance requirements?

X _YES NO
YES X __NO
YES X __NO

based on available data

4 Is there control of access in the vicinity of the proposed abatement measure? x YES NO
B. REASONABLENESS:
1 Can a 7-dB(A) reduction in traffic noise levels be achieved for at least one X YES NO
impacted front row receptor?
(CIRCLE ONE)
2 Is the base quantity per benefited receptor of 3,459 sq.ft.
less than the maximum allowable base quantity per benefited receptor of YES x NO
(CIRCLE ONE)
3,165 sq.ft.
Allowable is avg increase of 19 dB x 35 plus 2,500)
C. NOISE ABATEMENT DECISION: (Based on available information)
1 Is the noise mitigation feasible? x YES NO
2 Is the noise mitigation reasonable? YES x NO
3 Is the noise mitigation likely? YES x NO
4 Have the owners' and residents' viewpoints been solicited? YES x NO
5 Is the noise mitigation recommended for construction? YES NO
(Note: Q.5 applies to Design Noise Reports only)
D. OPTIONAL REASONABLENESS CONSIDERATION:
1 Was optional averaging noise abatement allowance within a common noise X YES NO
environment used for consideration of barrier reasonableness?
2 If the answer to D.1 is YES, the base quantity per benefited receptor for each
individual barrier before averaging are:
(cReLE ong) )
NW3 3,459 sq.ft. sq.ft./cu.yd 33 Total Benefits
102,982 sqft Total Wall Area
Nw4 3,012 sq.ft. sq.ft./cu.yd 3,120 sqft/ben rec for common noise env

3 If the answer to D.1 is YES, is the base quantity per benefited receptor for
each individual barrier less than or equal to twice the maximum allowable

(CIRCLE ONE)

base quantity per benefited receptor of 2,500 sq.ft.

BARRIER NOT REASONABLE
BECAUSE MORE THAN
2,500 SQ FT/BEN REC

X __YES NO

Form Completed By: Atkins (J. Gurak) Date:

11/12/2012

In Consultation With: Date:




Traffic Noise Analysis Update Monroe Connector/Bypass

November 2013 Mecklenburg and Union Counties

Recommended
Noise Wall

“NW4—




Traffic Noise Analysis Update

Atkins

Barrier NW4
Barrier Performance

Without Barrier and With Barrier Predicted Noise Levels

Monroe Connector/Bypass

STIP Projects R-3329/R-2559, Mecklenburg and Union Cos.

NSA 4

Shares a common noise environment with NSA 3

Predicted Noise Levels, Leq(h) (dB(A))
Build Pref Alt Build Pref Alt
No Barrier With Barrier NLR*

Use NAC D.U.s Old Side Address/Receptor ID X Coord Y Coord Existing Noise
Label (State Planar) | (State Planar) Level

BARRIER NW4 - BARRIER ALONG EASTBOUND MONROE CONNECTOR/BYPASS SHOULDER NEAR BEVERLY DRIVE AND FAITH CHURCH RD

Residence B 1 D03 S 5511 OAKLAND AVE (OFF OF) 1510436 493953 45
Residence B 1 S 6901 OAKLAND AVE 1510534 493537 45
Residence B 1 S 6903 OAKLAND AVE 1510618 493597 45
Residence B 1 S 6908 OAKLAND AVE 1510801 493484 45
Residence B 1 D44 S 6909 OAKLAND AVE 1510762 493687 45
Residence B 1 D05 S 6911 OAKLAND AVE 1510849 493740 45
Residence B 1 D45 S 6912 OAKLAND AVE 1510965 493582 45
Residence B 1 D06 S 7001 OAKLAND AVE 1511017 493846 45
Residence B 1 D07 S 7002 OAKLAND AVE 1511121 493676 45
Residence B 1 D09 S 7008 OAKLAND AVE 1511303 493803 45
Residence B 1 S 5609 BEVERLY DR 1510955 493400 45
Residence B 1 D43 S 5613 BEVERLY DR 1511122 493495 45
Residence B 1 S 5702 BEVERLY DR 1511471 493113 45
Residence B 1 D12 S 5703 BEVERLY DR 1511322 493580 45
Residence B 1 D16 S 5710 BEVERLY DR 1511726 493561 45
Residence B 1 D17 S 5714 BEVERLY DR 1511790 493597 45
Residence B 1 D34 S |4022 FAITH CHURCH RD 1513864 492244 51
Residence B 1 D01 S 5404 FAIRVIEW RD 1510321 494158 45
Residence B 1 D41 S 5505 REID RD 1510299 493840 45
Residence B 1 D04 S 5517 REIDRD 1510555 494034 45
Residence B 1 S 7105 SECREST SHORTCUT RD 1513326 492303 55
Residence B 1 S 7111 SECREST SHORTCUT RD 1513240 492537 55
Residence B 1 D31 S 7118 SECREST SHORTCUT RD 1513548 492711 51
Residence B 1 S 7119 SECREST SHORTCUT RD 1512755 492508 45
Residence B 1 D30 S 7122  SECREST SHORTCUT RD 1513362 492753 55
Residence B 1 D28 S 7201 SECREST SHORTCUT RD 1513032 492849 55
Residence B 1 D29 S 7206 SECREST SHORTCUT RD 1513235 492914 55
Residence B 1 D27 S 7207 SECREST SHORTCUT RD 1512909 493067 55

6
5
6
7
8
8
8
9
8
9
6
8
7
8
9
12
8
|
5
8
9
8
8
5
8
7

1. NLR = Noise Level Reduction. Blue cells are 5-6 dBA NLR, green cells are 7-9 dBA NLR, and dark green cells are 10+ dBA NLR

Predicted "Build Condition" with Barrier NW4 Benefits: 25




Traffic Noise Analysis

Atkins

BARRIER NW4
Preliminary Optimized Noise Barrier

Monroe Connector/Bypass

STIP Projects R-3329/R-2559, Mecklenburg and Union Cos.

NSA 4

PRELIMINARY OPTIMIZED NOISE BARRIER

) TNM Pt X Coord Y Coord Ground Z Coord Recommended 2 Recommended
TNM Point No. (State Planar) | (State Planar) | (State Planar) UG ‘,Na“ (LD Height (ft) Area (sq ft) | Length (ft)
Elevation

BARRIER NW4 - BARRIER ALONG EASTBOUND MONROE CONNECTOR/BYPASS SHOULDER NEAR BEVERLY DRIVE AND FAITH CHURCH RD
281+00.0000 129( 1,509,921.80 494,497.30 690.5 703.5 -0.20% 13 1281.86 99
282+00.0000 130| 1,510,013.40 494,460.80 690.3 703.3 -0.71% 13 1292.80 99
283+00.0000 131 1,510,105.30 494,422.80 689.6 702.6 -0.10% 13 1348.86 100
284+00.0000 132| 1,510,197.50 494,384.30 688.5 702.5 -1.40% 14 1400.11 100
285+00.0000 133( 1,510,289.80 494,345.80 687.1 701.1 -1.90% 14 1398.82 100
286+00.0000 134| 1,510,382.00 494,307.30 685.2 699.2 -2.20% 14 1400.11 100
287+00.0000 135( 1,510,474.30 494,268.80 683 697 -2.40% 14 1400.11 100
288+00.0000 136| 1,510,566.60 494,230.30 680.6 694.6 -2.40% 14 1400.65 100
289+00.0000 137( 1,510,658.90 494,191.70 678.2 692.2 -2.30% 14 1401.40 100
290+00.0000 138| 1,510,751.30 494,153.20 675.9 689.9 -2.40% 14 1399.35 100
291+00.0000 139( 1,510,845.00 494,118.40 673.5 687.5 -2.30% 14 1400.11 100
292+00.0000 140| 1,510,937.30 494,079.90 671.2 685.2 -2.40% 14 1400.11 100
293+00.0000 141 1,511,029.60 494,041.40 668.8 682.8 -2.30% 14 1400.65 100
294+00.0000 142| 1,511,121.90 494,002.80 666.5 680.5 -2.40% 14 1398.82 100
295+00.0000 143( 1,511,214.10 493,964.30 664.1 678.1 -2.40% 14 1400.11 100
296+00.0000 144| 1,511,306.40 493,925.80 661.7 675.7 -2.30% 14 1401.40 100
297+00.0000 145( 1,511,398.80 493,887.30 659.4 673.4 -2.30% 14 1398.82 100
298+00.0000 146| 1,511,491.00 493,848.80 657.1 671.1 -1.80% 14 1400.65 100
299+00.0000 147( 1,511,583.30 493,810.20 655.3 669.3 -1.40% 14 1400.11 100
300+00.0000 148| 1,511,675.60 493,771.70 653.9 667.9 -0.90% 14 1400.11 100
301+00.0000 149( 1,511,767.90 493,733.20 653 667 0.50% 14 1448.77 100
302+00.0000 150| 1,511,860.10 493,694.70 652.5 667.5 0.10% 15 1500.12 100
303+00.0000 151 1,511,952.40 493,656.20 652.6 667.6 0.40% 15 1501.50 100
304+00.0000 152| 1,512,044.80 493,617.70 653 668 -0.50% 15 1449.33 100
305+00.0000 153( 1,512,137.00 493,579.10 653.5 667.5 0.49% 14 861.65 61
364+00.0000 154| 1,512,193.80 493,555.40 653.8 667.8 0.50% 14 1400.11 100
365+00.0000 155( 1,512,286.10 493,516.90 654.3 668.3 -0.50% 14 1350.10 100
366+00.0000 156| 1,512,378.40 493,478.40 654.8 667.8 0.50% 13 1301.30 100
367+00.0000 157( 1,512,470.80 493,439.90 655.3 668.3 0.50% 13 1299.40 100
368+00.0000 158| 1,512,563.00 493,401.30 655.8 668.8 0.50% 13 1295.30 100
369+00.0000 159( 1,512,654.90 493,362.80 656.3 669.3 1.52% 13 1335.86 99
370+00.0000 160| 1,512,745.80 493,323.70 656.8 670.8 0.51% 14 1376.47 98
371+00.0000 161 1,512,835.30 493,283.00 657.3 671.3 0.56% 14 1378.85 99
372+00.0000 162| 1,512,924.10 493,240.40 657.85 671.85 0.51% 14 1378.68 98
373+00.0000 163( 1,513,012.00 493,196.00 658.35 672.35 0.51% 14 1379.08 99
374+00.0000 164| 1,513,099.00 493,149.80 658.85 672.85 0.51% 14 1377.62 98




Traffic Noise Analysis

Atkins

BARRIER NW4
Preliminary Optimized Noise Barrier

Monroe Connector/Bypass

STIP Projects R-3329/R-2559, Mecklenburg and Union Cos.

NSA 4

PRELIMINARY OPTIMIZED NOISE BARRIER

TNM Point TNM Pt X Coord Y Coord Ground Z Coord Re;zr::fe‘:lvt:;i z % Grade Recommended Area (sq ft) | Length (ft)
No. (State Planar) | (State Planar) | (State Planar) . Height (ft)
Elevation

375+00.0000 165( 1,513,184.90 493,101.80 659.35 673.35 0.51% 14 1379.20 99
376+00.0000 166| 1,513,269.90 493,052.00 659.85 673.85 0.51% 14 1378.97 98
377+00.0000 167( 1,513,353.80 493,000.40 660.35 674.35 0.51% 14 1378.61 99
378+00.0000 168| 1,513,436.60 492,947.10 660.85 674.85 0.51% 14 1378.83 98
379+00.0000 169( 1,513,518.30 492,892.10 661.35 675.35 0.51% 14 1379.30 99
380+00.0000 170| 1,513,598.80 492,835.30 661.85 675.85 0.36% 14 1377.94 98
381+00.0000 171 1,513,678.10 492,777.00 662.2 676.2 -0.04% 14 1379.92 99
382+00.0000 172| 1,513,756.30 492,717.00 662.16 676.16 -0.44% 14 1378.11 98
383+00.0000 173( 1,513,833.00 492,655.30 661.73 675.73 -0.85% 14 1378.45 98
384+00.0000 174] 1,513,908.50 492,592.10 660.9 674.9 -1.24% 14 1380.23 99
385+00.0000 175( 1,513,982.80 492,527.30 659.67 673.67 -1.66% 14 1377.49 98
386+00.0000 176| 1,514,055.50 492,461.00 658.04 672.04 -2.07% 14 1378.47 98
387+00.0000 177( 1,514,126.90 492,393.20 656.01 670.01 -2.47% 14 1379.02 98
388+00.0000 178| 1,514,196.90 492,323.90 653.59 667.59 -2.62% 14 1378.18 98
389+00.0000 179( 1,514,265.40 492,253.20 651.02 665.02 -2.61% 14 1377.94 98
390+00.0000 180| 1,514,332.40 492,181.10 648.46 662.46 -2.62% 14 1378.31 98
391+00.0000 181 1,514,397.90 492,107.60 645.89 659.89 -3.60% 14 1330.01 99
392+00.0000 182| 1,514,461.90 492,032.70 643.33 656.33 -2.61% 13 1280.36 98
393+00.0000 183( 1,514,524.30 491,956.50 640.77 653.77 -2.60% 13 1280.54 99

394+00.0000 184| 1,514,585.10 491,879.00 638.2 651.2 13
TOTALS 75,309.0 5,419.0




Traffic Noise Analysis Monroe Connector/Bypass
Atkins STIP Projects R-3329/R-2559, Mecklenburg and Union Cos.

NOISE WALL: NW4

PROJECT: Monroe Connector/Bypass Noise Update TIP #: R-3329/R-2559
LOCATION: 1-485 in Meck. Co. to just west of Marshville in Union Co COUNTY/(IES): Union/Mecklenburg
(CIROLE ALL THAT APPLY)
# IMPACTS: 27 #BENEFITS: 25 NAC: A C D E F G

A. FEASIBILITY:

1 Can a 5-dB(A) reduction in traffic noise levels be achieved for at least one X YES NO
impacted receptor?

2 Does topography negatively affect the proposed abatement measure? YES x NO

3 Does the abatement measure negatively affect property access, drainage, safety YES X _NO
and maintenance requirements? based on available data

4 Is there control of access in the vicinity of the proposed abatement measure? x YES NO

B. REASONABLENESS:

1 Can a 7-dB(A) reduction in traffic noise levels be achieved for at least one X YES NO
impacted front row receptor?

(CIRCLE ONE)

2 Is the base quantity per benefited receptor of 3,012 sq.ft.
less than the maximum allowable base quantity per benefited receptor of X YES NO
(CIRCLE ONE)
3,165 sq.ft.

Allowable is avg increase of 19 dB x 35 plus 2,500)

C. NOISE ABATEMENT DECISION: (Based on available information)

1 Is the noise mitigation feasible? _ X YES ____NoO
2 Is the noise mitigation reasonable? _ X YES ____NoO
3 Is the noise mitigation likely? _ X YES ____NoO
4 Have the owners' and residents' viewpoints been solicited? _YES x NO
5 Is the noise mitigation recommended for construction? YES NO

(Note: Q.5 applies to Design Noise Reports only)

D.  OPTIONAL REASONABLENESS CONSIDERATION:

1 Was optional averaging noise abatement allowance within a common noise YES X _NO
environment used for consideration of barrier reasonableness?

2 If the answer to D.1 is YES, the base quantity per benefited receptor for each
individual barrier before averaging are:

(CIRCLE ONE) (CIRCLE ONE)

sq.ft./cu.yd sq.ft./cu.yd
sq.ft./cu.yd sq.ft./cu.yd

3 If the answer to D.1 is YES, is the base quantity per benefited receptor for
each individual barrier less than or equal to twice the maximum allowable

(CIRCLE ONE)

base quantity per benefited receptor of sq.ft./cu.yd YES NO

Form Completed By: Atkins (J. Gurak) Date: 11/12/2012

In Consultation With: Date:




Traffic Noise Analysis Update Monroe Connector/Bypass

November 2013 Mecklenburg and Union Counties

Noise Wall
—NW4B-
(Not Reasonable)




Traffic Noise Analysis Update
Atkins

Monroe Connector/Bypass
STIP Projects R-3329/R-2559, Mecklenburg and Union Cos.

Barrier NW4B THIS BARRIER IS NOT REASONABLE NSA 4

Barrier Performance

Without Barrier and With Barrier Predicted Noise Levels

- 5 Predicted Noise Levels, Leq(h) (dB(A))
Use NAC D.U.s old Side Address/Receptor ID X Coord Y Coord Existing Noise Build Pref Alt Build Pref Alt
Label (State Planar) | (State Planar) Level - - - T
No Barrier With Barrier NLR

BARRIER NW4B - BARRIER ALONG EASTBOUND MORNOE CONNECTOR/BYPASS SHOULDER NEAR SOUTHWIND TRAIL DR - Note: This barrier is not reasonable
Residence B 1 D53 S 1002 SOUTHWIND TRAIL DR 1515132 490030 4
Residence B 1 D55 S 1003 SOUTHWIND TRAIL DR 1515285 489805 55 4
Residence B 1 D54 S 1004 SOUTHWIND TRAIL DR 1515071 489986 53 5
Residence B 1 D56 S 1005 SOUTHWIND TRAIL DR 1515240 489764 53 6
Residence B 1 S 1006 SOUTHWIND TRAIL DR 1515036 489936 53 6
Residence B 1 S 1007 SOUTHWIND TRAIL DR 1515177 489733 53 6
Residence B 1 S 1008 SOUTHWIND TRAIL DR 1514982 489888 53 6
Residence B 1 S 1009 SOUTHWIND TRAIL DR 1515121 489693 53 6
Residence B 1 S 1010 SOUTHWIND TRAIL DR 1514932 489863 53 6
Residence B 1 S 1011 SOUTHWIND TRAIL DR 1515072 489653 53 6
Residence B 1 D59 S 6280 SECREST SHORTCUT RD 1517416 486808 55 62 62 0
Catering/Spe E 1 D57 S 6304A  SECREST SHORTCUT RD 1517118 487252 53 63 63 0
Residence B 1 D58 S 6304B SECREST SHORTCUT RD 1517138 487047 54 62 62 0
Residence B 1 D39 S 6504 SECREST SHORTCUT RD 1516336 488272 51 1
Residence B 1 D37 S 6510 SECREST SHORTCUT RD 1516310 488572 51 1
Residence B 1 S 6807 SECREST SHORTCUT RD 1514768 490442 55 2
Residence B 1 D52 S 6920 SECREST SHORTCUT RD 1514272 491474 55 1
1. NLR = Noise Level Reduction. Blue cells are 5-6 dBA NLR, green cells are 7-9 dBA NLR, and dark green cells are 10+ dBA NLR Predicted "Build Condition" with Barrier NW4B Benefits: 8




Traffic Noise Analysis Update Monroe Connector/Bypass
Atkins STIP Projects R-3329/R-2559, Mecklenburg and Union Cos.

BARRIER NW4B THIS BARRIER IS NOT REASONABLE NSA 4
Preliminary Optimized Noise Barrier
PRELIMINARY OPTIMIZED NOISE BARRIER

Ground Z Recommended Z
TNM Point TNN':.Pt ( St)a(tg‘:r;:ar) ( St:tzc::;:ar) Coord (State Top of YVaII % Grade Re::riv;rl;e(:;ed Area (sq ft) | Length (ft)
Planar) Elevation

point186 186 1,514,701.80 491,720.40 633.07 658.07 -2.53% 25 2463.89 99
point187 187 1,514,757.80 491,639.30 630.57 655.57 -2.09% 25 2460.85 98
point188 188( 1,514,811.80 491,557.00 628.52 653.52 -1.58% 25 2461.60 98
point189 189 1,514,864.30 491,473.70 626.97 651.97 -1.04% 25 2462.29 99
point190 190( 1,514,914.90 491,389.20 625.94 650.94 -0.53% 25 2462.40 98
point191 191 1,514,963.80 491,303.70 625.42 650.42 -0.01% 25 2471.48 99
point192 192 1,515,011.30 491,217.00 625.41 650.41 0.44% 25 2488.39 100
point193 193 1,515,058.00 491,129.10 625.85 650.85 0.50% 25 2499.56 100
point194 194( 1,515,104.90 491,040.80 626.35 651.35 0.50% 25 2501.77 100
point195 195( 1,515,151.80 490,952.40 626.85 651.85 0.50% 25 2500.74 100
point196 196 1,515,198.80 490,864.10 627.35 652.35 0.50% 25 2498.39 100
point197 197 1,515,245.60 490,775.80 627.85 652.85 0.50% 25 2499.56 100
point198 198 1,515,292.50 490,687.50 628.35 653.35 0.37% 25 2501.77 100
point199 199 1,515,339.40 490,599.10 628.72 653.72 0.06% 25 2499.56 100
point200 200| 1,515,386.30 490,510.80 628.78 653.78 -0.25% 25 2498.39 100
point201 201| 1,515,433.10 490,422.50 628.53 653.53 -0.57% 25 2499.56 100
point202 202| 1,515,480.00 490,334.20 627.96 652.96 -0.70% 25 2501.77 100
point203 203| 1,515,526.90 490,245.80 627.26 652.26 -0.69% 25 2499.56 100
point204 204| 1,515,573.80 490,157.50 626.57 651.57 -0.69% 25 2500.74 100
point205 205| 1,515,620.80 490,069.20 625.88 650.88 -0.70% 25 2498.39 100
point206 206| 1,515,667.60 489,980.90 625.18 650.18 -0.69% 25 2501.77 100
point207 207| 1,515,714.50 489,892.50 624.49 649.49 -0.69% 25 2499.56 100
point208 208| 1,515,761.40 489,804.20 623.8 648.8 -0.69% 25 1696.62 68
point209 209| 1,515,793.30 489,744.30 623.33 648.33 -0.70% 25 2498.39 100
point210 210| 1,515,840.10 489,656.00 622.63 647.63 -0.69% 25 2501.77 100
point211 211| 1,515,887.00 489,567.60 621.94 646.94 -0.70% 25 2499.56 100
point212 212| 1,515,933.90 489,479.30 621.24 646.24 -0.69% 25 2499.56 100
point213 213| 1,515,980.80 489,391.00 620.55 645.55 -0.69% 25 2502.94 100
point214 214| 1,516,027.80 489,302.60 619.86 644.86 -0.67% 25 2510.88 100
point215 215| 1,516,075.10 489,214.00 619.19 644.19 -0.41% 25 2526.57 101
point216 216| 1,516,123.90 489,125.50 618.78 643.78 -0.10% 25 2525.97 101
point217 217| 1,516,173.90 489,037.70 618.68 643.68 0.22% 25 2525.85 101
point218 218| 1,516,225.10 488,950.60 618.9 643.9 0.47% 25 2525.36 101
point219 219| 1,516,277.60 488,864.30 619.37 644.37 0.50% 25 2526.24 101
point220 220| 1,516,331.30 488,778.70 619.87 644.87 0.50% 25 2526.86 101

point221 221| 1,516,386.30 488,693.90 620.37 645.37 25
TOTALS 86,639 3,465




Traffic Noise Analysis Update Monroe Connector/Bypass
Atkins STIP Projects R-3329/R-2559, Mecklenburg and Union Cos.

NOISE WALL: NW4B - NOT REASONABLE

PROJECT: Monroe Connector/Bypass Noise Update TIP #: R-3329/R-2559
LOCATION: 1-485 in Meck. Co. to just west of Marshville in Union Co COUNTY/(IES): Union/Mecklenburg
(CIROLE ALL THAT APPLY)
# IMPACTS: 7 #BENEFITS: 8 NAC: A cC D E F G

A FEASIBILITY:

1 Can a 5-dB(A) reduction in traffic noise levels be achieved for at least one X YES NO
impacted receptor?

2 Does topography negatively affect the proposed abatement measure? YES x NO

3 Does the abatement measure negatively affect property access, drainage, safety YES X _NO
and maintenance requirements? based on available data

4 Is there control of access in the vicinity of the proposed abatement measure? x YES NO

B. REASONABLENESS:

1 Can a 7-dB(A) reduction in traffic noise levels be achieved for at least one YES X NO
impacted front row receptor?

(CIRCLE ONE)

2 Is the base quantity per benefited receptor of 10,830 sq.ft.
less than the maximum allowable base quantity per benefited receptor of YES x NO
(CIRCLE ONE)
2,990 sq.ft.

Allowable is avg increase of 14 dB x 35 plus 2,500)

C. NOISE ABATEMENT DECISION: (Based on available information)

1 Is the noise mitigation feasible? _ X YES ____NoO
2 Is the noise mitigation reasonable? _YES x NO
3 Is the noise mitigation likely? _YES x NO
4 Have the owners' and residents' viewpoints been solicited? _YES x NO
5 Is the noise mitigation recommended for construction? YES NO

(Note: Q.5 applies to Design Noise Reports only)

D.  OPTIONAL REASONABLENESS CONSIDERATION:

1 Was optional averaging noise abatement allowance within a common noise YES X _NO
environment used for consideration of barrier reasonableness?

2 If the answer to D.1 is YES, the base quantity per benefited receptor for each
individual barrier before averaging are:

(CIRCLE ONE) (CIRCLE ONE)

sq.ft./cu.yd sq.ft./cu.yd
sq.ft./cu.yd sq.ft./cu.yd

3 If the answer to D.1 is YES, is the base quantity per benefited receptor for
each individual barrier less than or equal to twice the maximum allowable

(CIRCLE ONE)

base quantity per benefited receptor of sq.ft./cuyd YES NO

Form Completed By: Atkins (J. Gurak) Date: 11/12/2012

In Consultation With: Date:




Traffic Noise Analysis Update Monroe Connector/Bypass

November 2013 Mecklenburg and Union Counties

Noise Wall
—NW7A-
(Not Reasonable)




Traffic Noise Analysis Update Monroe Connector/Bypass

Atkins STIP Projects R-3329/R-2559, Mecklenburg and Union Cos.
Barrier NW7A - westbound side of Monroe Connector/Bypass THIS BARRIER NOT REASONABLE NSA 7
Barrier Performance Shares a common noise environment with Barrier NW7B

Without Barrier and With Barrier Predicted Noise Levels

- 5 Predicted Noise Levels, Leq(h) (dB(A))
Use NAC D.U.s old Side Address/Receptor ID X Coord Y Coord Existing Noise Build Pref Alt Build Pref Alt
Label (State Planar) | (State Planar) Level - - - T
No Barrier With Barrier NLR

BARRIER NW7A - BARRIER ALONG WESTBOUND MONROE CONNECTOR/BYPASS SHOULDER NEAR CLEAR CREEK DRIVE
Residence B 1 F16 N [1121 PRICE DAIRY RD 1531928 474577 48 | e | e | o |
Residence B 1 N [1404 CLEAR CREEK DR 1529920 476934 45 60 5
Residence B 1 F10 N [1415 cLEAR CREEK DR 1529804 476500 45 69 8
Residence B 1 Fo8 N 1418 CLEAR CREEK DR 1529607 476708 45 69 8
Residence B 1 F09 N [1419 CLEAR CREEK DR 1529664 476482 45 75 B -
Residence B 1 F15 N [1418 ROANOKE CHURCH RD 1531356 474821 51 66 65
Residence B 1 N [219 RIDGERD 1537947 470400 45 62 62 [ o0 |
Residence B 1 N [3008 POPLIN RD 1530792 475727 48 64 6
Residence B 1 N [3010 POPLIN RD 1530745 475850 48 63 6
Residence B 1 F12 N [3017 POPLIN RD 1530355 475897 48 67 8
Residence B 1 F11 N [3101 POPLIN RD 1530331 476104 48 65 7
Residence B 1 Fo7 N [3211  POPLIN RD 1529421 476962 45 66 8
Residence B 1 N [709  FOWLER RD 1536122 471396 51 0
Residence B 1 F28 N [713 FowLerRD 1535859 471116 48 68 68 0
Residence B 1 N [716 FowLerRD 1535715 471534 51 58 58 0
Residence B 1 F26 N [s08  FOWLERRD 1535244 471311 51 62 62 0
1. NLR = Noise Level Reduction. Blue cells are 5-6 dBA NLR, green cells are 7-9 dBA NLR, and dark green cells are 10+ dBA NLR Predicted "Build Condition" with Barrier NW7A Benefits: 9




Traffic Noise Analysis Update

Atkins

BARRIER NW7A
Preliminary Optimized Noise Barrier

THIS BARRIER NOT REASONABLE

Monroe Connector/Bypass

STIP Projects R-3329/R-2559, Mecklenburg and Union Cos.

NSA 7

PRELIMINARY OPTIMIZED NOISE BARRIER

) TNM Pt X Coord Y Coord Ground Z Coord Recommended Z Recommended
TNM Point No. (State Planar) | (State Planar) | (State Planar) UEC YVaII (LD Height (ft) Area(sqft) | Length (ft)
Elevation
BARRIER NW7A - BARRIER ALONG WESTBOUND MONROE CONNECTOR/BYPASS SHOULDER NEAR CLEAR CREEK DRIVE

601+00.0000 285| 1,528,795.90 477,314.40 613.26 626.26 -1.16% 13 1299.51 100
602+00.0000 286| 1,528,862.10 477,239.50 612.1 625.1 -1.20% 13 1299.62 100
603+00.0000 287| 1,528,928.20 477,164.50 610.9 623.9 -1.20% 13 1301.23 100
604+00.0000 288| 1,528,994.60 477,089.60 609.7 622.7 -1.20% 13 1300.48 100
605+00.0000 289| 1,529,060.80 477,014.60 608.5 621.5 -1.10% 13 1299.51 100
606+00.0000 290| 1,529,127.00 476,939.70 607.4 620.4 -1.20% 13 1299.51 100
607+00.0000 291| 1,529,193.20 476,864.80 606.2 619.2 -1.20% 13 1300.48 100
608+00.0000 292| 1,529,259.40 476,789.80 605 618 -1.20% 13 1299.51 100
609+00.0000 293| 1,529,325.60 476,714.90 603.8 616.8 -1.14% 13 1299.51 100
610+00.0000 294| 1,529,391.80 476,640.00 602.66 615.66 -1.15% 13 1301.34 100
611+00.0000 295| 1,529,458.10 476,565.00 601.51 614.51 -0.76% 13 1298.65 100
612+00.0000 296| 1,529,524.20 476,490.10 600.75 613.75 -0.27% 13 1300.37 100
613+00.0000 297| 1,529,590.50 476,415.20 600.48 613.48 0.22% 13 1301.34 100
614+00.0000 298| 1,529,656.80 476,340.20 600.7 613.7 0.70% 13 1298.65 100
615+00.0000 299| 1,529,722.90 476,265.30 601.4 614.4 1.20% 13 1300.48 100
616+00.0000 300| 1,529,789.10 476,190.30 602.6 615.6 1.22% 13 1300.37 100
617+00.0000 301| 1,529,855.40 476,115.40 603.82 616.82 1.27% 13 1299.51 100
618+00.0000 302| 1,529,921.60 476,040.50 605.09 618.09 1.26% 13 1300.48 100
619+00.0000 303| 1,529,987.80 475,965.50 606.35 619.35 1.27% 13 1299.51 100
620+00.0000 304| 1,530,054.00 475,890.60 607.62 620.62 1.28% 13 1299.51 100
621+00.0000 305| 1,530,120.20 475,815.70 608.9 621.9 1.20% 13 1300.48 100
622+00.0000 306| 1,530,186.40 475,740.70 610.1 623.1 1.30% 13 1299.51 100
623+00.0000 307| 1,530,252.60 475,665.80 611.4 624.4 1.30% 13 1301.34 100
624+00.0000 308| 1,530,318.90 475,590.80 612.7 625.7 1.20% 13 1299.51 100
625+00.0000 309| 1,530,385.10 475,515.90 613.9 626.9 1.30% 13 1298.65 100
626+00.0000 310| 1,530,451.20 475,441.00 615.2 628.2 1.30% 13 1301.34 100
627+00.0000 311| 1,530,517.50 475,366.00 616.5 629.5 1.20% 13 1300.37 100
628+00.0000 312| 1,530,583.80 475,291.10 617.7 630.7 1.30% 13 1298.65 100
629+00.0000 313| 1,530,649.90 475,216.20 619 632 1.30% 13 1300.48 100
630+00.0000 314| 1,530,716.10 475,141.20 620.3 633.3 1.20% 13 1300.37 100
631+00.0000 315| 1,530,782.40 475,066.30 621.5 634.5 1.30% 13 1300.48 100
632+00.0000 316| 1,530,848.60 474,991.30 622.8 635.8 1.30% 13 1299.51 100
633+00.0000 317| 1,530,914.80 474,916.40 624.1 637.1 13

TOTALS 41,600.3 3,200.0




Traffic Noise Analysis Update

Atkins

Monroe Connector/Bypass
STIP Projects R-3329/R-2559, Mecklenburg and Union Cos.

NOISE WALL: NW7A - NOT REASONABLE

PROJECT: Monroe Connector/Bypass Noise Update TIP #: R-3329/R-2559
LOCATION: 1-485 in Meck. Co. to just west of Marshville in Union Co COUNTY/(IES): Union/Mecklenburg
(CIROLE ALL THAT APPLY)
# IMPACTS: 12 #BENEFITS: 9 NAC: A cC D E F G

A. FEASIBILITY:

1 Can a 5-dB(A) reduction in traffic noise levels be achieved for at least one
impacted receptor?

2 Does topography negatively affect the proposed abatement measure?

3 Does the abatement measure negatively affect property access, drainage, safety
and maintenance requirements?

X __YES NO
YES X _NO
YES X _NO

based on available data

4 Is there control of access in the vicinity of the proposed abatement measure? X YES NO
B. REASONABLENESS:
1 Can a 7-dB(A) reduction in traffic noise levels be achieved for at least one X YES NO
impacted front row receptor?
(cReLE ong)
2 Is the base quantity per benefited receptor of 4,622 sq.ft.
less than the maximum allowable base quantity per benefited receptor of YES x NO
(cReLE ong)
3,165 sq.ft.
Allowable is avg increase of 19 dB x 35 plus 2,500)
C. NOISE ABATEMENT DECISION: (Based on available information)
1 Is the noise mitigation feasible? X YES NO
2 Is the noise mitigation reasonable? YES x NO
3 Is the noise mitigation likely? YES x NO
4 Have the owners' and residents' viewpoints been solicited? YES x NO
5 Is the noise mitigation recommended for construction? YES NO
(Note: Q.5 applies to Design Noise Reports only)
D. OPTIONAL REASONABLENESS CONSIDERATION:
1 Was optional averaging noise abatement allowance within a common noise X YES NO
environment used for consideration of barrier reasonableness?
2 If the answer to D.1 is YES, the base quantity per benefited receptor for each
individual barrier before averaging are:
(CIRCLE ONE) (CIRCLE ONE)
NW7A 4,622 sq.ft. sq.ft./cu.yd 47 Total Benefits
146,355 sqft Total Wall Area
NW7B 2,756 sq.ft. sq.ft./cu.yd 3,114 sqft/ben rec for common noise env

3 If the answer to D.1 is YES, is the base quantity per benefited receptor for
each individual barrier less than or equal to twice the maximum allowable
(CIRCLE ONE)

base quantity per benefited receptor of 2,500 sq.ft.

BARRIER NOT REASONABLE
BECAUSE MORE THAN
2,500 SQ FT/BEN REC

X _YES NO

Form Completed By: Atkins (J. Gurak) Date:

11/12/2012

In Consultation With: Date:




Traffic Noise Analysis Update Monroe Connector/Bypass

November 2013 Mecklenburg and Union Counties

Recommended
Noise Wall

—NW/7B—




Traffic Noise Analysis Update

Atkins

Barrier NW7B - Eastbound side of Monroe Connector/Bypass
Barrier Performance
Without Barrier and With Barrier Predicted Noise Levels

Monroe Connector/Bypass

STIP Projects R-3329/R-2559, Mecklenburg and Union Cos.

NSA 7

Shares a common noise environment with Barrier NW7A

- ) Predicted Noise Levels, Leq(h) (dB(A))
Use NAC D.U.s old Side Address/Receptor ID X Coord Y Coord Existing Noise Build Pref Alt Build Pref Alt
Label (State Planar) | (State Planar) Level - - - n
No Barrier With Barrier NLR

BARRIER NW7B - BARRIER ALONG EASTBOUND MONROE CONNECTOR/BYPASS SHOULDER NEAR DUSTY HOLLOW RD

Residence B 1 S 909 FOWLER RD 1534660 470530 48

Residence B 1 F25 S 1008 FOWLER RD 1533723 471268 48

Residence B 1 F22 S 1209 BACKRD 1532509 472457 45

Residence B 1 F42 S 1215 BACKRD 1532259 472507 45

Residence B 1 F41 S 1222 BACKRD 1532101 472726 45

Residence B 1 S 1223 BACKRD 1531997 472580 45

Residence B 1 F24 S 1201 WALLACE RD 1532920 472081 45

Residence B 1 F47 S 1204 WALLACERD 1532633 472429 45

Residence B 1 F23 S 1206 WALLACE RD 1532792 472271 45

Residence B 1 F45 S 1207 WALLACE RD 1532737 472054 45

Residence B 1 S 1209 WALLACE RD 1532651 472216 45

Residence B 1 F44 S 1211  WALLACE RD 1532635 471916 45

Residence B 1 F43 S 1302 WALLACE RD 1532487 472173 45

Residence B 1 S 1303 WALLACE RD 1532460 472007 45

Residence B 1 S 1304 WALLACE RD 1532382 472217 45

Residence B 1 S 2907 POPLIN RD 1529981 474909 51

Residence B 1 F14 S 2914 POPLIN RD 1530350 474883 51

Residence B 1 F13 S 2915 POPLIN RD 1530198 475084 51

Residence B 1 S 3705 DUSTY HOLLOW RD 1531851 472776 45

Residence B 1 S 3707 DUSTY HOLLOW RD 1531858 472881 45

Residence B 1 F46 S 3708 DUSTY HOLLOW RD 1532007 472890 45

Residence B 1 F40 S 3709 DUSTY HOLLOW RD 1531864 473014 45

Residence B 1 F20 S 3710 DUSTY HOLLOW RD 1532022 473022 45

Residence B 1 F19 S 3714 DUSTY HOLLOW RD 1532119 473034 45

Residence B 1 F18 S 3720 DUSTY HOLLOW RD 1531993 473235 45

Residence B 1 F38 S 3802 DUSTY HOLLOW RD 1531766 473146 45 8
Residence B 1 F39 S 3804 DUSTY HOLLOW RD 1531639 473237 45 7
Residence B 1 S 3806 DUSTY HOLLOW RD 1531528 473198 45 7
Residence B 1 S 3810 DUSTY HOLLOW RD 1531468 473048 45 6
Residence B 1 S 3814A DUSTY HOLLOW RD 1531353 473237 45 9
Residence B 1 S 3814B DUSTY HOLLOW RD 1531408 473246 45 9
Residence B 1 S 3810 FIRST ST 1531360 473344 45 7
Residence B 1 F17 S 3812 FIRST ST 1531783 473406 45 9
Residence B 1 F31 S 516 MAPLE HILL RD 1537100 469906 45 0
Residence B 1 F30 S 600 MAPLE HILLRD 1536622 470207 45 0




Traffic Noise Analysis Update Monroe Connector/Bypass

Atkins STIP Projects R-3329/R-2559, Mecklenburg and Union Cos.
Barrier NW7B - Eastbound side of Monroe Connector/Bypass NSA 7
Barrier Performance Shares a common noise environment with Barrier NW7A
Without Barrier and With Barrier Predicted Noise Levels
. 3 Predicted Noise Levels, Leq(h) (dB(A))
Use NAC D.U.s old Side Address/Receptor ID X Coord ¥ Coord Existing Noise Build Pref Alt Build Pref Alt
Label (State Planar) | (State Planar) Level - - - n
No Barrier With Barrier NLR
Residence B 1 S 4002 SECREST SHORTCUT RD 1530374 474260 50 61 55 6
Residence B 1 S 4006 SECREST SHORTCUT RD 1530309 474366 50 61 56 5
Residence B 1 S 4014 SECREST SHORTCUT RD 1530212 474596 50 61 55 6
Residence B 1 s [4104 SECREST SHORTCUT RD 1529884 474825 50
Residence B 1 S 4112 SECREST SHORTCUT RD 1529717 475032 48 6
Residence B 1 S 4116 SECREST SHORTCUT RD 1529644 475171 48 7
Residence B 1 S 4120 SECREST SHORTCUT RD 1529604 475319 48 7
Residence B 1 S 4200 SECREST SHORTCUT RD 1529420 475459 48 6
Residence B 1 F37 S 4208 SECREST SHORTCUT RD 1529469 475721 45 8
Residence B 1 S 4210 SECREST SHORTCUT RD 1529271 475781 45 7
1. NLR = Noise Level Reduction. Blue cells are 5-6 dBA NLR, green cells are 7-9 dBA NLR, and dark green cells are 10+ dBA NLR Predicted "Build Condition" with Barrier NW7B Benefits: 38




Traffic Noise Analysis Update

Atkins

Barrier NW7B - Eastbound side of Monroe Connector/Bypass
Barrier Performance
Without Barrier and With Barrier Predicted Noise Levels

Monroe Connector/Bypass

STIP Projects R-3329/R-2559, Mecklenburg and Union Cos.

NSA 7

Shares a common noise environment with Barrier NW7A

. 3 Predicted Noise Levels, Leq(h) (dB(A))
Use NAC D.U.s old Side Address/Receptor ID X Coord ¥ Coord Existing Noise Build Pref Alt Build Pref Alt
Label (State Planar) | (State Planar) Level - - - n
No Barrier With Barrier NLR
BARRIER NW7C - BARRIER ALONG EASTBOUND MONROE CONNECTOR/BYPASS SHOULDER NEAR DUSTY HOLLOW RD - EXTENDED TO INCLUDE 1008 FOWLER RD
Residence B 1 F16 N 1121 PRICE DAIRY RD 1531928 474577
Residence B 1 N 1404 CLEAR CREEK DR 1529920 476934
Residence B 1 F10 N 1415 CLEAR CREEK DR 1529804 476500
Residence B 1 FO8 N 1418 CLEAR CREEK DR 1529607 476708
Residence B 1 FO9 N 1419 CLEAR CREEK DR 1529664 476482
Residence B 1 F15 N 1418 ROANOKE CHURCH RD 1531356 474821
Residence B 1 N 219 RIDGE RD 1537947 470400
Residence B 1 N 3008 POPLIN RD 1530792 475727
Residence B 1 N 3010 POPLIN RD 1530745 475850
Residence B 1 F12 N 3017 POPLIN RD 1530355 475897
Residence B 1 F11 N 3101 POPLIN RD 1530331 476104
Residence B 1 FO7 N 3211 POPLIN RD 1529421 476962
Residence B 1 N 709 FOWLER RD 1536122 471396
Residence B 1 F28 N 713  FOWLER RD 1535859 471116
Residence B 1 N 716 FOWLER RD 1535715 471534
Residence B 1 F26 N 808 FOWLERRD 1535244 471311
Residence B 1 S 909 FOWLER RD 1534660 470530
Residence B 1 F25 S 1008 FOWLER RD 1533723 471268
Residence B 1 F22 S 1209 BACKRD 1532509 472457
Residence B 1 F42 S 1215 BACKRD 1532259 472507
Residence B 1 F41 S 1222 BACKRD 1532101 472726
Residence B 1 S 1223 BACKRD 1531997 472580
Residence B 1 F24 S 1201 WALLACE RD 1532920 472081
Residence B 1 F47 S 1204 WALLACE RD 1532633 472429
Residence B 1 F23 S 1206 WALLACE RD 1532792 472271
Residence B 1 F45 S 1207 WALLACE RD 1532737 472054
Residence B 1 S 1209 WALLACE RD 1532651 472216
Residence B 1 F44 S 1211 WALLACE RD 1532635 471916
Residence B 1 F43 S 1302 WALLACE RD 1532487 472173
Residence B 1 S 1303 WALLACE RD 1532460 472007
Residence B 1 S 1304 WALLACE RD 1532382 472217
Residence B 1 S 2907 POPLIN RD 1529981 474909
Residence B 1 F14 S 2914 POPLIN RD 1530350 474883
Residence B 1 F13 S 2915 POPLIN RD 1530198 475084
Residence B 1 S 3705 DUSTY HOLLOW RD 1531851 472776




Traffic Noise Analysis Update Monroe Connector/Bypass

Atkins STIP Projects R-3329/R-2559, Mecklenburg and Union Cos.
Barrier NW7B - Eastbound side of Monroe Connector/Bypass NSA 7
Barrier Performance Shares a common noise environment with Barrier NW7A

Without Barrier and With Barrier Predicted Noise Levels

. 3 Predicted Noise Levels, Leq(h) (dB(A))
Use NAC D.U.s old Side Address/Receptor ID X Coord ¥ Coord Existing Noise Build Pref Alt Build Pref Alt
Label (State Planar) | (State Planar) Level - - - n
No Barrier With Barrier NLR
Residence B 1 s [3707 pusty HoLLOW RD 1531858 472881 6
Residence B 1 F46 s [3708 DusTY HOLLOW RD 1532007 472890 7
Residence B 1 F40 s [3709 pusty HOLLOW RD 1531864 473014 9
Residence B 1 F20 s [3710 DusTY HOLLOW RD 1532022 473022 9
Residence B 1 F19 s [3714 busty HoLLOW RD 1532119 473034 10
Residence B 1 F18 s [3720 DusTY HOLLOW RD 1531993 473235 10
Residence B 1 F38 s [3802 DpusTy HOLLOW RD 1531766 473146 8
Residence B 1 F39 s [3804 DuSTY HOLLOW RD 1531639 473237 7
Residence B 1 s [3806 DusTY HOLLOW RD 1531528 473198 7
Residence B 1 s [3810 DuSTY HOLLOW RD 1531468 473048 6
Residence B 1 s [3814a DusTY HOLLOW RD 1531353 473237 9
Residence B 1 s [38148  DUsTY HOLLOW RD 1531408 473246 9
Residence B 1 s [3810 FIRsTST 1531360 473344 7
Residence B 1 F17 s [3812 FIRsTST 1531783 473406 9
Residence B 1 F31 s |516  MAPLEHILLRD 1537100 469906 | o |
Residence B 1 F30 s |600  MAPLE HILLRD 1536622 470207 | o |
Residence B 1 s 4002 SECREST SHORTCUT RD 1530374 474260 6
Residence B 1 s 4006 SECREST SHORTCUT RD 1530309 474366 5
Residence B 1 s 4014 SECREST SHORTCUT RD 1530212 474596 6
Residence B 1 s [4104 SECREST SHORTCUT RD 1529884 474825
Residence B 1 s [|4112 SECREST SHORTCUT RD 1529717 475032 6
Residence B 1 s 4116 SECREST SHORTCUT RD 1529644 475171 7
Residence B 1 s [4120  SECREST SHORTCUT RD 1529604 475319 7
Residence B 1 s 4200 SECREST SHORTCUT RD 1529420 475459 6
Residence B 1 F37 s 4208 SECREST SHORTCUT RD 1529469 475721 8
Residence B 1 s [4210 SECREST SHORTCUT RD 1529271 475781 7
1. NLR = Noise Level Reduction. Blue cells are 5-6 dBA NLR, green cells are 7-9 dBA NLR, and dark green cells are 10+ dBA NLR Predicted "Build Condition" with Barrier NW7C (extended NW7B) Benefits: 39

IF BARRIER NW7A CONSTRUCTED - THIS LONGER BARRIER NOT REASONABLE



Traffic Noise Analysis Update

Atkins

BARRIER NW7B
Preliminary Optimized Noise Barrier

Monroe Connector/Bypass

STIP Projects R-3329/R-2559, Mecklenburg and Union Cos.

NSA 7

PRELIMINARY OPTIMIZED NOISE BARRIER

) TNM Pt X Coord Y Coord Ground Z Coord Recommended 2 Recommended
TNM Point No. (State Planar) | (State Planar) | (State Planar) WG YVaII (LD Height (ft) Area (sq ft) | Length (ft)
Elevation

BARRIER NW7B - BARRIER ALONG EASTBOUND MONROE CONNECTOR/BYPASS SHOULDER NEAR DUSTY HOLLOW RD
601+00.0000 174| 1,528,752.80 477,142.80 612.08 623.08 -1.53% 11 1098.86 100
602+00.0000 175( 1,528,818.90 477,067.90 610.9 621.9 -0.53% 11 1151.19 100
603+00.0000 176| 1,528,885.20 476,992.90 609.73 621.73 -0.18% 12 1249.53 100
604+00.0000 177| 1,528,951.40 476,918.00 608.55 621.55 -0.18% 13 1350.50 100
605+00.0000 178| 1,529,017.60 476,843.00 607.37 621.37 -1.18% 14 1399.47 100
606+00.0000 179 1,529,083.80 476,768.10 606.19 620.19 -0.17% 14 1449.45 100
607+00.0000 180( 1,529,150.00 476,693.20 605.02 620.02 -0.18% 15 1550.58 100
608+00.0000 181 1,529,216.20 476,618.20 603.84 619.84 -0.18% 16 1649.38 100
609+00.0000 182 1,529,282.40 476,543.30 602.66 619.66 -0.15% 17 1751.66 100
610+00.0000 183 1,529,348.80 476,468.40 601.51 619.51 -0.76% 18 1799.48 100
611+00.0000 184 1,529,414.90 476,393.40 600.75 618.75 0.73% 18 1849.30 100
612+00.0000 185( 1,529,481.10 476,318.50 600.48 619.48 -0.79% 19 1849.46 100
613+00.0000 186 1,529,547.20 476,243.50 600.69 618.69 0.71% 18 1800.51 100
614+00.0000 187 1,529,613.50 476,168.60 601.4 619.4 0.16% 18 1750.50 100
615+00.0000 188 1,529,679.80 476,093.70 602.56 619.56 0.26% 17 1649.52 100
616+00.0000 189( 1,529,745.90 476,018.70 603.82 619.82 0.27% 16 1550.44 100
617+00.0000 190 1,529,812.20 475,943.80 605.09 620.09 0.26% 15 1449.45 100
618+00.0000 191 1,529,878.40 475,868.90 606.35 620.35 1.27% 14 1400.52 100
619+00.0000 192 1,529,944.60 475,793.90 607.62 621.62 1.26% 14 1399.47 100
620+00.0000 193( 1,530,010.80 475,719.00 608.88 622.88 1.27% 14 1400.52 100
621+00.0000 194 1,530,077.00 475,644.00 610.15 624.15 1.26% 14 1399.47 100
622+00.0000 195( 1,530,143.20 475,569.10 611.41 625.41 1.27% 14 1399.47 100
623+00.0000 196( 1,530,209.40 475,494.20 612.68 626.68 1.26% 14 1402.38 100
624+00.0000 197 1,530,275.80 475,419.20 613.94 627.94 1.27% 14 1398.54 100
625+00.0000 198( 1,530,341.90 475,344.30 615.21 629.21 1.26% 14 1399.47 100
626+00.0000 199( 1,530,408.10 475,269.40 616.47 630.47 1.27% 14 1399.59 100
627+00.0000 200| 1,530,474.20 475,194.40 617.74 631.74 1.27% 14 1400.40 100
628+00.0000 201| 1,530,540.50 475,119.50 619.01 633.01 1.26% 14 1401.45 100
629+00.0000 202| 1,530,606.80 475,044.50 620.27 634.27 1.27% 14 1399.47 100
630+00.0000 203| 1,530,673.00 474,969.60 621.54 635.54 1.26% 14 1399.47 100
631+00.0000 204| 1,530,739.20 474,894.70 622.8 636.8 1.27% 14 1400.52 100
632+00.0000 205| 1,530,805.40 474,819.70 624.07 638.07 1.10% 14 1399.47 100
633+00.0000 206| 1,530,871.60 474,744.80 625.17 639.17 0.71% 14 1399.47 100
634+00.0000 207| 1,530,937.80 474,669.90 625.88 639.88 0.31% 14 1400.52 100
635+00.0000 208| 1,531,004.00 474,594.90 626.19 640.19 -0.09% 14 1399.47 100
636+00.0000 209| 1,531,070.20 474,520.00 626.1 640.1 -0.49% 14 1401.45 100
637+00.0000 210| 1,531,136.50 474,445.00 625.61 639.61 -0.88% 14 1400.40 100




Traffic Noise Analysis Update

Atkins

BARRIER NW7B
Preliminary Optimized Noise Barrier

Monroe Connector/Bypass

STIP Projects R-3329/R-2559, Mecklenburg and Union Cos.

NSA 7

PRELIMINARY OPTIMIZED NOISE BARRIER

TNM Point TNM Pt X Coord Y Coord Ground Z Coord Re;zr::fe‘:lvt:;i z % Grade Recommended Area (sq ft) | Length (ft)
No. (State Planar) | (State Planar) | (State Planar) . Height (ft)
Elevation

638+00.0000 211( 1,531,202.80 474,370.10 624.73 638.73 -1.28% 14 1398.54 100
639+00.0000 212| 1,531,268.90 474,295.20 623.45 637.45 -1.68% 14 1400.52 100
640+00.0000 213( 1,531,335.10 474,220.20 621.77 635.77 -2.03% 14 1398.54 100
641+00.0000 214| 1,531,401.20 474,145.30 619.74 633.74 -2.08% 14 1400.40 100
642+00.0000 215( 1,531,467.50 474,070.40 617.66 631.66 -2.08% 14 1401.45 100
643+00.0000 216| 1,531,533.80 473,995.40 615.58 629.58 -2.07% 14 1399.47 100
644+00.0000 217( 1,531,600.00 473,920.50 613.51 627.51 -2.08% 14 1400.52 100
645+00.0000 218| 1,531,666.20 473,845.50 611.43 625.43 -2.08% 14 1399.47 100
646+00.0000 219( 1,531,732.40 473,770.60 609.35 623.35 -2.08% 14 1399.47 100
647+00.0000 220| 1,531,798.60 473,695.70 607.27 621.27 -2.08% 14 1400.52 100
648+00.0000 221( 1,531,864.80 473,620.70 605.19 619.19 -2.07% 14 1399.47 100
649+00.0000 222| 1,531,931.00 473,545.80 603.12 617.12 -2.08% 14 1399.47 100
650+00.0000 223( 1,531,997.20 473,470.90 601.04 615.04 -2.08% 14 1401.45 100
651+00.0000 224] 1,532,063.50 473,395.90 598.96 612.96 -2.08% 14 1400.40 100
652+00.0000 225( 1,532,129.80 473,321.00 596.88 610.88 -2.08% 14 1398.54 100
653+00.0000 226| 1,532,195.90 473,246.10 594.8 608.8 -2.07% 14 1400.52 100
654+00.0000 227( 1,532,262.10 473,171.10 592.73 606.73 -2.08% 14 1398.54 100
655+00.0000 228| 1,532,328.20 473,096.20 590.65 604.65 -2.08% 14 1401.45 100
656+00.0000 229( 1,532,394.50 473,021.20 588.57 602.57 -2.08% 14 1400.40 100
657+00.0000 230| 1,532,460.80 472,946.30 586.49 600.49 -2.08% 14 1399.47 100
658+00.0000 231( 1,532,527.00 472,871.40 584.41 598.41 -2.07% 14 1400.52 100
659+00.0000 232| 1,532,593.20 472,796.40 582.34 596.34 -2.08% 14 1399.47 100
660+00.0000 233( 1,532,659.40 472,721.50 580.26 594.26 -2.08% 14 1399.47 100
661+00.0000 234| 1,532,725.60 472,646.60 578.18 592.18 -2.08% 14 1400.52 100
662+00.0000 235( 1,532,791.80 472,571.60 576.1 590.1 -2.08% 14 1399.47 100
663+00.0000 236| 1,532,858.00 472,496.70 574.02 588.02 -2.08% 14 1400.52 100
664+00.0000 237( 1,532,924.20 472,421.70 571.94 585.94 -2.07% 14 1400.40 100
665+00.0000 238| 1,532,990.50 472,346.80 569.87 583.87 -2.08% 14 1400.40 100
666+00.0000 239( 1,533,056.80 472,271.90 567.79 581.79 -2.08% 14 1399.59 100
667+00.0000 240| 1,533,122.90 472,196.90 565.71 579.71 -2.08% 14 1406.21 100
668+00.0000 241( 1,533,189.60 472,121.80 563.63 577.63 -2.06% 14 1419.21 101
669+00.0000 242| 1,533,257.80 472,046.80 561.55 575.55 -2.03% 14 1425.97 102
670+00.0000 243( 1,533,328.00 471,973.00 559.48 573.48 -1.99% 14 1426.52 102
671+00.0000 244] 1,533,400.20 471,901.10 557.45 571.45 -1.58% 14 1426.08 102
672+00.0000 245( 1,533,474.20 471,831.10 555.84 569.84 -2.08% 14 1376.74 102
673+00.0000 246| 1,533,550.20 471,763.10 554.72 567.72 -2.08% 13 1325.17 102

674+00.0000 247( 1,533,627.80 471,697.00 554.1 567.1 13
TOTALS 104,756 7,311




Traffic Noise Analysis Update

Atkins

BARRIER NW7B
Preliminary Optimized Noise Barrier

Monroe Connector/Bypass

STIP Projects R-3329/R-2559, Mecklenburg and Union Cos.

NSA 7

PRELIMINARY OPTIMIZED NOISE BARRIER

) TNM Pt X Coord Y Coord Ground Z Coord Recommended 2 Recommended
TNM Point No. (State Planar) | (State Planar) | (State Planar) UG ‘,Na“ (LD Height (ft) Area (sq ft) | Length (ft)
Elevation

BARRIER NW7C - BARRIER ALONG EASTBOUND SHOULDER NEAR DUSTY HOLLOW RD - EXTENDED TO INCLUDE 1008 FOWLER RD
601+00.0000 174 1,528,752.80 477,142.80 612.08 623.08 -1.53% 11 1098.86 100
602+00.0000 175( 1,528,818.90 477,067.90 610.9 621.9 -0.53% 11 1151.19 100
603+00.0000 176| 1,528,885.20 476,992.90 609.73 621.73 -1.54% 12 1249.53 100
604+00.0000 177| 1,528,951.40 476,918.00 608.55 621.55 -0.18% 13 1350.50 100
605+00.0000 178| 1,529,017.60 476,843.00 607.37 621.37 -1.18% 14 1399.47 100
606+00.0000 179 1,529,083.80 476,768.10 606.19 620.19 -0.17% 14 1449.45 100
607+00.0000 180( 1,529,150.00 476,693.20 605.02 620.02 -0.18% 15 1550.58 100
608+00.0000 181 1,529,216.20 476,618.20 603.84 619.84 -0.18% 16 1649.38 100
609+00.0000 182 1,529,282.40 476,543.30 602.66 619.66 -0.15% 17 1751.66 100
610+00.0000 183 1,529,348.80 476,468.40 601.51 619.51 -0.76% 18 1799.48 100
611+00.0000 184 1,529,414.90 476,393.40 600.75 618.75 0.73% 18 1849.30 100
612+00.0000 185( 1,529,481.10 476,318.50 600.48 619.48 -0.79% 19 1849.46 100
613+00.0000 186 1,529,547.20 476,243.50 600.69 618.69 0.71% 18 1800.51 100
614+00.0000 187 1,529,613.50 476,168.60 601.4 619.4 0.16% 18 1750.50 100
615+00.0000 188 1,529,679.80 476,093.70 602.56 619.56 0.26% 17 1649.52 100
616+00.0000 189( 1,529,745.90 476,018.70 603.82 619.82 0.27% 16 1550.44 100
617+00.0000 190 1,529,812.20 475,943.80 605.09 620.09 0.26% 15 1449.45 100
618+00.0000 191 1,529,878.40 475,868.90 606.35 620.35 1.27% 14 1400.52 100
619+00.0000 192 1,529,944.60 475,793.90 607.62 621.62 1.26% 14 1399.47 100
620+00.0000 193( 1,530,010.80 475,719.00 608.88 622.88 1.27% 14 1400.52 100
621+00.0000 194 1,530,077.00 475,644.00 610.15 624.15 1.26% 14 1399.47 100
622+00.0000 195( 1,530,143.20 475,569.10 611.41 625.41 1.27% 14 1399.47 100
623+00.0000 196( 1,530,209.40 475,494.20 612.68 626.68 1.26% 14 1402.38 100
624+00.0000 197 1,530,275.80 475,419.20 613.94 627.94 1.27% 14 1398.54 100
625+00.0000 198( 1,530,341.90 475,344.30 615.21 629.21 1.26% 14 1399.47 100
626+00.0000 199( 1,530,408.10 475,269.40 616.47 630.47 1.27% 14 1399.59 100
627+00.0000 200| 1,530,474.20 475,194.40 617.74 631.74 1.27% 14 1400.40 100
628+00.0000 201| 1,530,540.50 475,119.50 619.01 633.01 1.26% 14 1401.45 100
629+00.0000 202| 1,530,606.80 475,044.50 620.27 634.27 1.27% 14 1399.47 100
630+00.0000 203| 1,530,673.00 474,969.60 621.54 635.54 1.26% 14 1399.47 100
631+00.0000 204| 1,530,739.20 474,894.70 622.8 636.8 1.27% 14 1400.52 100
632+00.0000 205| 1,530,805.40 474,819.70 624.07 638.07 1.10% 14 1399.47 100
633+00.0000 206| 1,530,871.60 474,744.80 625.17 639.17 0.71% 14 1399.47 100
634+00.0000 207| 1,530,937.80 474,669.90 625.88 639.88 0.31% 14 1400.52 100
635+00.0000 208| 1,531,004.00 474,594.90 626.19 640.19 -0.09% 14 1399.47 100
636+00.0000 209| 1,531,070.20 474,520.00 626.1 640.1 -0.49% 14 1401.45 100
637+00.0000 210| 1,531,136.50 474,445.00 625.61 639.61 -0.88% 14 1400.40 100
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BARRIER NW7B
Preliminary Optimized Noise Barrier

Monroe Connector/Bypass

STIP Projects R-3329/R-2559, Mecklenburg and Union Cos.

NSA 7

PRELIMINARY OPTIMIZED NOISE BARRIER

TNM Point TNM Pt X Coord Y Coord Ground Z Coord Re;zr::fe‘:lvt:;i z % Grade Recommended Area (sq ft) | Length (ft)
No. (State Planar) | (State Planar) | (State Planar) . Height (ft)
Elevation

638+00.0000 211( 1,531,202.80 474,370.10 624.73 638.73 -1.28% 14 1398.54 100
639+00.0000 212| 1,531,268.90 474,295.20 623.45 637.45 -1.68% 14 1400.52 100
640+00.0000 213( 1,531,335.10 474,220.20 621.77 635.77 -2.03% 14 1398.54 100
641+00.0000 214| 1,531,401.20 474,145.30 619.74 633.74 -2.08% 14 1400.40 100
642+00.0000 215( 1,531,467.50 474,070.40 617.66 631.66 -2.08% 14 1401.45 100
643+00.0000 216| 1,531,533.80 473,995.40 615.58 629.58 -2.07% 14 1399.47 100
644+00.0000 217( 1,531,600.00 473,920.50 613.51 627.51 -2.08% 14 1400.52 100
645+00.0000 218| 1,531,666.20 473,845.50 611.43 625.43 -2.08% 14 1399.47 100
646+00.0000 219( 1,531,732.40 473,770.60 609.35 623.35 -2.08% 14 1399.47 100
647+00.0000 220| 1,531,798.60 473,695.70 607.27 621.27 -2.08% 14 1400.52 100
648+00.0000 221( 1,531,864.80 473,620.70 605.19 619.19 -2.07% 14 1399.47 100
649+00.0000 222| 1,531,931.00 473,545.80 603.12 617.12 -2.08% 14 1399.47 100
650+00.0000 223( 1,531,997.20 473,470.90 601.04 615.04 -2.08% 14 1401.45 100
651+00.0000 224] 1,532,063.50 473,395.90 598.96 612.96 -2.08% 14 1400.40 100
652+00.0000 225( 1,532,129.80 473,321.00 596.88 610.88 -2.08% 14 1398.54 100
653+00.0000 226| 1,532,195.90 473,246.10 594.8 608.8 -2.07% 14 1400.52 100
654+00.0000 227( 1,532,262.10 473,171.10 592.73 606.73 -2.08% 14 1398.54 100
655+00.0000 228| 1,532,328.20 473,096.20 590.65 604.65 -2.08% 14 1401.45 100
656+00.0000 229( 1,532,394.50 473,021.20 588.57 602.57 -2.08% 14 1400.40 100
657+00.0000 230| 1,532,460.80 472,946.30 586.49 600.49 -2.08% 14 1399.47 100
658+00.0000 231( 1,532,527.00 472,871.40 584.41 598.41 -2.07% 14 1400.52 100
659+00.0000 232| 1,532,593.20 472,796.40 582.34 596.34 -2.08% 14 1399.47 100
660+00.0000 233( 1,532,659.40 472,721.50 580.26 594.26 -2.08% 14 1399.47 100
661+00.0000 234| 1,532,725.60 472,646.60 578.18 592.18 -2.08% 14 1400.52 100
662+00.0000 235( 1,532,791.80 472,571.60 576.1 590.1 -2.08% 14 1399.47 100
663+00.0000 236| 1,532,858.00 472,496.70 574.02 588.02 -2.08% 14 1400.52 100
664+00.0000 237( 1,532,924.20 472,421.70 571.94 585.94 -2.07% 14 1400.40 100
665+00.0000 238| 1,532,990.50 472,346.80 569.87 583.87 -2.08% 14 1400.40 100
666+00.0000 239( 1,533,056.80 472,271.90 567.79 581.79 -2.08% 14 1399.59 100
667+00.0000 240| 1,533,122.90 472,196.90 565.71 579.71 -2.08% 14 1406.21 100
668+00.0000 241( 1,533,189.60 472,121.80 563.63 577.63 -2.06% 14 1419.21 101
669+00.0000 242| 1,533,257.80 472,046.80 561.55 575.55 -2.03% 14 1425.97 102
670+00.0000 243( 1,533,328.00 471,973.00 559.48 573.48 -1.99% 14 1426.52 102
671+00.0000 244] 1,533,400.20 471,901.10 557.45 571.45 -0.60% 14 1477.01 102
672+00.0000 245( 1,533,474.20 471,831.10 555.84 570.84 -1.10% 15 1529.71 102
673+00.0000 246| 1,533,550.20 471,763.10 554.72 569.72 -0.61% 15 1529.04 102
674+00.0000 247( 1,533,627.80 471,697.00 554.1 569.1 -0.14% 15 1528.79 102
675+00.0000 248| 1,533,707.20 471,633.10 553.96 568.96 0.35% 15 1528.25 102
676+00.0000 249( 1,533,788.20 471,571.30 554.32 569.32 -0.41% 15 1477.78 102
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NSA 7

PRELIMINARY OPTIMIZED NOISE BARRIER

TNM Point TNM Pt X Coord Y Coord Ground Z Coord Re;zr::fe‘:lvt:;i z % Grade Recommended Area (sq ft) | Length (ft)
No. (State Planar) | (State Planar) | (State Planar) . Height (ft)
Elevation

677+00.0000 250( 1,533,870.80 471,511.60 554.9 568.9 0.57% 14 1427.44 102
678+00 251| 1,533,955.00 471,454.10 555.48 569.48 0.58% 14 1426.73 102
679+00 252( 1,534,040.60 471,398.80 556.07 570.07 -0.41% 14 1377.58 102
680+00 253| 1,534,127.80 471,345.80 556.65 569.65 0.57% 13 1323.02 102
681+00 254( 1,534,216.10 471,295.20 557.23 570.23 -0.41% 13 1274.06 102
682+00 255| 1,534,305.80 471,246.80 557.81 569.81 -0.41% 12 1172.09 102
683+00 256( 1,534,396.80 471,200.90 558.39 569.39 -0.41% 11 1069.49 102
684+00 257| 1,534,488.90 471,157.40 558.97 568.97 10 102
TOTALS 118,768.7 8,433.0

THIS BARRIER NOT REASONABLE IF NW7A CONSTRUCTED.



Traffic Noise Analysis Update Monroe Connector/Bypass
Atkins STIP Projects R-3329/R-2559, Mecklenburg and Union Cos.

NOISE WALL: NW7B

PROJECT: Monroe Connector/Bypass Noise Update TIP #: R-3329/R-2559
LOCATION: 1-485 in Meck. Co. to just west of Marshville in Union Co COUNTY/(IES): Union/Mecklenburg
(CIROLE ALL THAT APPLY)
# IMPACTS: 37 #BENEFITS: 38 NAC: A C D E F G

A. FEASIBILITY:

1 Can a 5-dB(A) reduction in traffic noise levels be achieved for at least one X YES NO
impacted receptor?

2 Does topography negatively affect the proposed abatement measure? YES x NO

3 Does the abatement measure negatively affect property access, drainage, safety YES x NO
and maintenance requirements? based on available data

4 Is there control of access in the vicinity of the proposed abatement measure? X YES NO

B. REASONABLENESS:

1 Can a 7-dB(A) reduction in traffic noise levels be achieved for at least one X YES NO
impacted front row receptor?

(CIRCLE ONE)

2 Is the base quantity per benefited receptor of 2,757 sq.ft.
less than the maximum allowable base quantity per benefited receptor of x YES NO
oL on
3,130 sq.ft.

(Allowable is avg increase of 18 dB x 35 plus 2,500)

C. NOISE ABATEMENT DECISION: (Based on available information)

1 Is the noise mitigation feasible? _ X _YES ____NO
2 Is the noise mitigation reasonable? _ X _YES ____NO
3 Is the noise mitigation likely? _ X _YES ____NO
4 Have the owners' and residents' viewpoints been solicited? _YES x__NO
5 Is the noise mitigation recommended for construction? YES NO

(Note: Q.5 applies to Design Noise Reports only)

D.  OPTIONAL REASONABLENESS CONSIDERATION:

1 Was optional averaging noise abatement allowance within a common noise YES x NO
environment used for consideration of barrier reasonableness?

2 If the answer to D.1 is YES, the base quantity per benefited receptor for each
individual barrier before averaging are:

(CIRCLE ONE) (CIRCLE ONE)

sq.ft./cu.yd sq.ft./cu.yd
sq.ft./cu.yd sq.ft./cu.yd

3 If the answer to D.1 is YES, is the base quantity per benefited receptor for
each individual barrier less than or equal to twice the maximum allowable
(CIRCLE ONE)

base quantity per benefited receptor of sq.ft./cuyd YES NO

Form Completed By: Atkins (J. Gurak) Date: 11/12/2012

In Consultation With: Date:
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Traffic Noise Analysis Update Monroe Connector/Bypass

Atkins STIP Projects R-3329/R-2559, Mecklenburg and Union Cos.
Barrier NW11 NSA 11
Barrier Performance Shares a common noise environment with NSA 12

Without Barrier and With Barrier Predicted Noise Levels

- 5 Predicted Noise Levels, Leq(h) (dB(A))
Use NAC D.U.s old Side Address/Receptor ID X Coord Y Coord Existing Noise Build Pref Alt Build Pref Alt
Label (State Planar) | (State Planar) Level - - - T
No Barrier With Barrier NLR

BARRIER NW11 - BARRIER ALONG WESTBOUND MONROE CONNECTOR/BYPASS SHOULDER NEAR GLENCROFT DRIVE
Driving Rangg C 1 N 1001 ANSONVILLE RD 1571094 457571 50 58 58 0
Residence B 1 105 N 100 GLENCROFT DR 1571510 457585 52 57 53 4
Residence B 1 106 N 102 GLENCROFT DR 1571585 457566 49 6
Residence B 1 N [103  GLENCROFT DR 1571665 457729 50
Residence B 1 107 N 104  GLENCROFT DR 1571660 457554 47 6
Residence B 1 N [105  GLENCROFT DR 1571752 457715 47
Residence B 1 108 N 106 GLENCROFT DR 1571720 457536 45 7
Residence B 1 109 N 200 GLENCROFT DR 1571788 457523 45 8
Residence B 1 N 201  GLENCROFT DR 1571849 457695 45 5
Residence B 1 110 N 202  GLENCROFT DR 1571862 457505 45 8
Residence B 1 N 203  GLENCROFT DR 1571946 457676 45 6
Residence B 1 111 N 204  GLENCROFT DR 1571929 457497 45 9
Residence B 1 N 205 GLENCROFT DR 1572025 457656 45 6
Residence B 1 112 N 206 GLENCROFT DR 1571999 457484 45 9
Residence B 1 N 207 GLENCROFT DR 1572068 457648 45 7
Residence B 1 113 N 208 GLENCROFT DR 1572072 457471 45 9
Residence B 1 N 209 GLENCROFT DR 1572152 457636 45 6
Residence B 1 114 N 210 GLENCROFT DR 1572131 457457 45 9
Residence B 1 N 211  GLENCROFT DR 1572214 457619 45 7
Residence B 1 115 N 212 GLENCROFT DR 1572197 457440 45 9
Residence B 1 N 213  GLENCROFT DR 1572292 457610 45 7
Residence B 1 116 N 214  GLENCROFT DR 1572267 457429 45 10
Residence B 1 N 215 GLENCROFT DR 1572359 457590 45 7
Residence B 1 N 217  GLENCROFT DR 1572442 457578 45 8
Residence B 1 118 N 218 GLENCROFT DR 1572410 457408 45 8
Residence B 1 N 219  GLENCROFT DR 1572491 457568 45 8
Residence B 1 119 N 220 GLENCROFT DR 1572480 457406 45 8
Residence B 1 N 221  GLENCROFT DR 1572576 457549 45 6
Residence B 1 120 N 222  GLENCROFT DR 1572548 457392 45 8
Residence B 1 N 223  GLENCROFT DR 1572645 457534 45 6
Residence B 1 121 N 224  GLENCROFT DR 1572617 457384 45 8
Residence B 1 N 225 GLENCROFT DR 1572717 457523 45 6
Residence B 1 122 N 226  GLENCROFT DR 1572689 457358 45 8
Residence B 1 N 227  GLENCROFT DR 1572765 457513 45 6
Residence B 1 123 N 228  GLENCROFT DR 1572752 457336 45 9




Traffic Noise Analysis Update Monroe Connector/Bypass

Atkins STIP Projects R-3329/R-2559, Mecklenburg and Union Cos.
Barrier NW11 NSA 11
Barrier Performance Shares a common noise environment with NSA 12
Without Barrier and With Barrier Predicted Noise Levels
. 3 Predicted Noise Levels, Leq(h) (dB(A))
Use NAC D.U.s old Side Address/Receptor ID X Coord ¥ Coord Existing Noise Build Pref Alt Build Pref Alt
Label (State Planar) | (State Planar) Level - - - T
No Barrier With Barrier NLR
Residence B 1 N 229  GLENCROFT DR 1572853 457499 45 55
Residence B 1 124 N 230 GLENCROFT DR 1572837 457327 45
Residence B 1 125 N 232 GLENCROFT DR 1572915 457326 45
Residence B 1 126 N 234  GLENCROFT DR 1572993 457351 45
Residence B 1 N 236  GLENCROFT DR 1573072 457379 45
Residence B 1 N 300 GLENCROFT DR 1573161 457460 45 59
Residence B 1 N 302 GLENCROFTDR 1573204 457525 45 58 51
Residence B 1 101 N 901 PONDSIDE LN 1568371 457955 45 56 56
Residence B 1 N 231 GLENCROFT 1572916 457517 45 55 48
Residence B 1 N 301 GLENCROFT 1572999 457539 45 55 50
Residence B 1 N 303 GLENCROFT 1573065 457599 45 54 48
1. NLR = Noise Level Reduction. Blue cells are 5-6 dBA NLR, green cells are 7-9 dBA NLR, and dark green cells are 10+ dBA NLR Predicted "Build Condition" with Barrier NSA11 Benefits:
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NSA 11

PRELIMINARY OPTIMIZED NOISE BARRIER

TNM Point TNM Pt X Coord Y Coord Ground Z Coord Re:_zrr;e:v‘:f z % Grade Recommended Area (sqft) | Length (ft)
No. (State Planar) | (State Planar) | (State Planar) A Height (ft)
Elevation

BARRIER NW11-- BARRIER ALONG WESTBOUND MONROE CONNECTOR/BYPASS SHOULDER NEAR GLENCROFT DRIVE
point112 112| 1,571,285.10 457,221.20 586.9 586.9 0
point142 142] 1,571,303.30 457,194.00 581.7 588.7 -9.73% 7 261.82 33
point143 143| 1,571,321.50 457,166.80 576.49 585.49 -3.64% 9 360.31 33
point144 144| 1,571,339.60 457,139.50 571.29 584.29 -3.67% 13 490.91 33
1092+00.0000 113| 1,571,357.80 457,112.30 566.08 583.08 0.82% 17 1701.36 100
1093+00.0000 114| 1,571,457.80 457,108.30 566.9 583.9 0.82% 17 1697.96 100
1094+00.0000 115| 1,571,557.60 457,104.30 567.72 584.72 0.82% 17 1701.36 100
1095+00.0000 116| 1,571,657.60 457,100.30 568.54 585.54 0.82% 17 1699.66 100
1096+00.0000 117| 1,571,757.50 457,096.30 569.36 586.36 0.81% 17 1699.66 100
1097+00.0000 118| 1,571,857.40 457,092.30 570.17 587.17 0.82% 17 1699.59 100
1098+00.0000 119 1,571,957.30 457,088.40 570.99 587.99 0.82% 17 1704.83 100
1099+00.0000 120| 1,572,057.50 457,084.30 571.81 588.81 0.81% 17 1715.62 101
1100+00.0000 121 1,572,158.30 457,079.40 572.63 589.63 0.81% 17 1720.55 101
1101+00.0000 122| 1,572,259.30 457,072.90 573.45 590.45 0.81% 17 1722.79 101
1102+00.0000 123| 1,572,360.30 457,064.60 574.27 591.27 0.81% 17 1720.32 101
1103+00.0000 124| 1,572,461.00 457,054.60 575.09 592.09 0.81% 17 1721.92 101
1104+00.0000 125| 1,572,561.60 457,042.80 575.91 592.91 0.80% 17 1722.16 101
1105+00.0000 126| 1,572,662.00 457,029.30 576.72 593.72 0.81% 17 1721.46 101
1106+00.0000 127 1,572,762.10 457,014.00 577.54 594.54 0.81% 17 1721.04 101
1107+00.0000 128| 1,572,861.90 456,997.00 578.36 595.36 0.81% 17 1721.11 101
1108+00.0000 129 1,572,961.40 456,978.30 579.18 596.18 0.81% 17 1722.03 101
1109+00.0000 130| 1,573,060.60 456,957.80 580 597 0.81% 17 1721.48 101
1110+00.0000 131 1,573,159.40 456,935.60 580.82 597.82 0.81% 17 1721.44 101
1111+00.0000 132| 1,573,257.80 456,911.70 581.64 598.64 0.81% 17 1722.33 101
1112+00.0000 133| 1,573,355.80 456,886.00 582.46 599.46 0.81% 17 1721.25 101
1113+00.0000 134| 1,573,453.30 456,858.70 583.28 600.28 -0.19% 17 1670.50 101
1114+00.0000 135| 1,573,550.30 456,829.70 584.09 600.09 0.81% 16 1620.25 101
1115+00.0000 136| 1,573,646.80 456,799.00 584.91 600.91 0.81% 16 1621.12 101
1116+00.0000 137| 1,573,742.80 456,766.60 585.73 601.73 -0.18% 16 1571.26 101
1117+00.0000 138| 1,573,838.30 456,732.60 586.55 601.55 0.81% 15 1516.68 101
1118+00.0000 139 1,573,932.90 456,696.90 587.37 602.37 0.81% 15 1520.29 101
1119+00.0000 140| 1,574,027.10 456,659.50 588.19 603.19 0.81% 15 1519.04 101
1120+00.0000 141| 1,574,120.60 456,620.60 589.01 604.01 15

TOTALS 48,152.1 2,920.0




Traffic Noise Analysis Update Monroe Connector/Bypass
Atkins STIP Projects R-3329/R-2559, Mecklenburg and Union Cos.

NOISE WALL: NW11

PROJECT: Monroe Connector/Bypass Noise Update TIP #: R-3329/R-2559
LOCATION: 1-485 in Meck. Co. to just west of Marshville in Union Co COUNTY/(IES): Union/Mecklenburg
(CIROLE ALL THAT APPLY)
# IMPACTS: 19 #BENEFITS: 41 NAC: A C D E F G

A. FEASIBILITY:

1 Can a 5-dB(A) reduction in traffic noise levels be achieved for at least one X YES NO
impacted receptor?

2 Does topography negatively affect the proposed abatement measure? YES x NO

3 Does the abatement measure negatively affect property access, drainage, safety YES X _NO
and maintenance requirements? based on available data

4 Is there control of access in the vicinity of the proposed abatement measure? x YES NO

B. REASONABLENESS:

1 Can a 7-dB(A) reduction in traffic noise levels be achieved for at least one X YES NO
impacted front row receptor?

(CIRCLE ONE)

2 Is the base quantity per benefited receptor of 1,174 sq.ft.
less than the maximum allowable base quantity per benefited receptor of X YES NO
(CIRCLE ONE)
3,130 sq.ft.

Allowable is avg increase of 18 dB x 35 plus 2,500)

C. NOISE ABATEMENT DECISION: (Based on available information)

1 Is the noise mitigation feasible? _ X YES ____NoO
2 Is the noise mitigation reasonable? _ X YES ____NoO
3 Is the noise mitigation likely? _ X YES ____NoO
4 Have the owners' and residents' viewpoints been solicited? _YES x NO
5 Is the noise mitigation recommended for construction? YES NO

(Note: Q.5 applies to Design Noise Reports only)

D.  OPTIONAL REASONABLENESS CONSIDERATION:

1 Was optional averaging noise abatement allowance within a common noise YES X _NO
environment used for consideration of barrier reasonableness?

2 If the answer to D.1 is YES, the base quantity per benefited receptor for each
individual barrier before averaging are:

(CIRCLE ONE) (CIRCLE ONE)

sq.ft./cu.yd sq.ft./cu.yd
sq.ft./cu.yd sq.ft./cu.yd

3 If the answer to D.1 is YES, is the base quantity per benefited receptor for
each individual barrier less than or equal to twice the maximum allowable

(CIRCLE ONE)

base quantity per benefited receptor of sq.ft./cu.yd YES NO

Form Completed By: Atkins (J. Gurak) Date: 11/12/2012

In Consultation With: Date:




Traffic Noise Analysis Update Monroe Connector/Bypass

November 2013 Mecklenburg and Union Counties

Noise Wall
—NW11B-
(Not Reasonable)




Monroe Connector/Bypass
STIP Projects R-3329/R-2559, Mecklenburg and Union Cos.

Traffic Noise Analysis Update
Atkins

Barrier NW11B NOTE: This Barrier is not reasonable NSA 11
Barrier Performance

Without Barrier and With Barrier Predicted Noise Levels

Residence

BARRIER NW11B - BARRIER ALO

NG WEST

4114A PHIFER RD

BOUND MONROE CONNECTOR/BYPASS SHOULDER NEAR PHIFER RD

1576481

455313

Residence

N 4114B PHIFER RD

1576504

455197

Residence

N 4114C PHIFER RD

1576561

455086

1. NLR = Noise Level Reduction. Blue cells are 5-6 dBA NLR, green cells are 7-9 dBA NLR, and dark green cells are 10+ dBA NLR

Predicted "Build Condition" with Barrier NSA11B Benefits:

old X Coord ¥ Coord Existing Noi Predicted Noise Levels, Leq(h) (dB(A))
. oor oor xisting Noise - -
NAC D.U. Sid Add R tor ID
Use U.s Label ide ress/Receptor (state Planar) | (state Planar) Level Build Pref Alt Build Pref Alt .
No Barrier With Barrier NLR




Traffic Noise Analysis Update

Atkins

BARRIER NW11B
Preliminary Optimized Noise Barrier

THIS BARRIER IS NOT REASONABLE

Monroe Connector/Bypass

STIP Projects R-3329/R-2559, Mecklenburg and Union Cos.

NSA 11

PRELIMINARY OPTIMIZED NOISE BARRIER

TNM Pt X Coord Y Coord Ground Z Coord Recommended Z Recommended
TNM Point No. (State Planar) | (State Planar) | (State Planar) HCS ‘,Na“ WY Height (ft) Area (sq ft) | Length (ft)
Elevation

point145 145( 1,576,089.00 455,294.00 594 610 1.67% 16 1923.33 120
point146 146| 1,576,174.00 455,209.00 596 612 -1.13% 16 2832.86 177
point147 147 1,576,292.00 455,077.00 594 610 -2.94% 16 1686.31 102
point148 148| 1,576,353.00 454,995.00 590 607 -4.55% 17 1499.95 88
point149 149| 1,576,404.00 454,923.00 586 603 2.86% 17 1316.51 77
point150 150| 1,576,422.90 454,847.90 588.2 605.2 0.79% 17 1721.85 101
pointl151 151| 1,576,484.50 454,767.50 589 606 1.19% 17 1723.50 101
point152 152| 1,576,544.80 454,686.00 590.2 607.2 1.19% 17 1720.30 101
point153 153| 1,576,603.40 454,603.50 591.4 608.4 1.19% 17 1718.35 101
point154 154| 1,576,660.80 454,520.30 592.6 609.6 1.20% 17 1706.35 100
point155 155| 1,576,716.80 454,437.00 593.8 610.8 1.20% 17 1699.28 100
point156 156| 1,576,772.50 454,354.00 595 612 1.20% 17 1700.22 100
pointl157 157| 1,576,828.30 454,271.00 596.2 613.2 1.20% 17 1699.28 100
point158 158| 1,576,884.00 454,188.00 597.4 614.4 1.20% 17 1700.22 100

point159 159| 1,576,939.80 454,105.00 598.6 615.6 17
TOTALS 24,648 1,468




Traffic Noise Analysis Update Monroe Connector/Bypass
Atkins STIP Projects R-3329/R-2559, Mecklenburg and Union Cos.

NOISE WALL: NW11B - NOT REASONABLE

PROJECT: Monroe Connector/Bypass Noise Update TIP #: R-3329/R-2559
LOCATION: 1-485 in Meck. Co. to just west of Marshville in Union Co COUNTY/(IES): Union/Mecklenburg
(CIROLE ALL THAT APPLY)
# IMPACTS: 2 #BENEFITS: 3 NAC: A cC D E F G

A FEASIBILITY:

1 Can a 5-dB(A) reduction in traffic noise levels be achieved for at least one X YES NO
impacted receptor?

2 Does topography negatively affect the proposed abatement measure? YES x NO

3 Does the abatement measure negatively affect property access, drainage, safety YES X _NO
and maintenance requirements? based on available data

4 Is there control of access in the vicinity of the proposed abatement measure? x YES NO

B. REASONABLENESS:

1 Can a 7-dB(A) reduction in traffic noise levels be achieved for at least one X YES NO
impacted front row receptor?

(CIRCLE ONE)

2 Is the base quantity per benefited receptor of 8,217 sq.ft.
less than the maximum allowable base quantity per benefited receptor of X YES NO
(CIRCLE ONE)
3,060 sq.ft.

Allowable is avg increase of 16 dB x 35 plus 2,500)

C. NOISE ABATEMENT DECISION: (Based on available information)

1 Is the noise mitigation feasible? _ X YES ____NoO
2 Is the noise mitigation reasonable? _YES x NO
3 Is the noise mitigation likely? _YES x NO
4 Have the owners' and residents' viewpoints been solicited? _YES x NO
5 Is the noise mitigation recommended for construction? YES NO

(Note: Q.5 applies to Design Noise Reports only)

D.  OPTIONAL REASONABLENESS CONSIDERATION:

1 Was optional averaging noise abatement allowance within a common noise YES X _NO
environment used for consideration of barrier reasonableness?

2 If the answer to D.1 is YES, the base quantity per benefited receptor for each
individual barrier before averaging are:

(CIRCLE ONE) (CIRCLE ONE)

sq.ft./cu.yd sq.ft./cu.yd
sq.ft./cu.yd sq.ft./cu.yd

3 If the answer to D.1 is YES, is the base quantity per benefited receptor for
each individual barrier less than or equal to twice the maximum allowable

(CIRCLE ONE)

base quantity per benefited receptor of sq.ft./cuyd YES NO

Form Completed By: Atkins (J. Gurak) Date: 11/12/2012

In Consultation With: Date:




Traffic Noise Analysis Update Monroe Connector/Bypass

November 2013 Mecklenburg and Union Counties

Recommended
Noise Wall

—NW12—-




Traffic Noise Analysis Update Monroe Connector/Bypass

Atkins STIP Projects R-3329/R-2559, Mecklenburg and Union Cos.
Barrier NW12 NSA 12
Barrier Performance Shares a common noise environment with NSA 11

Without Barrier and With Barrier Predicted Noise Levels

- 5 Predicted Noise Levels, Leq(h) (dB(A))
Use NAC D.U.s old Side Address/Receptor ID X Coord Y Coord Existing Noise Build Pref Alt Build Pref Alt
Label (State Planar) | (State Planar) Level - - - T

No Barrier With Barrier NLR
BARRIER NW12 - BARRIER ALONG EASTBOUND MONROE CONNECTOR/BYPASS CUT NEAR PHIFER RD AND PHIFER CIRCLE
Residence B 1 103 S 252 ANN PERRY ST 1569003 456765 45 0
Residence B 1 102 S 256  ANN PERRY ST 1568793 456876 45 0
Residence B 1 129 S 516 PHIFERCIR 1574870 455658 45 8
Residence B 1 S 520 PHIFER CIR 1574735 455670 45 7
Residence B 1 S 524  PHIFER CIR 1574606 455666 45 6
Residence B 1 S 528 PHIFER CIR 1574520 455662 45 7
Residence B 1 S 806  ANSONVILLE RD 1571225 456413 49 0
Residence B 1 127 S 810 ANSONVILLE RD 1571370 456552 49 0
Residence B 1 S 508 PHIFERRD 1575042 455494 45 7
Residence B 1 S 510 PHIFER RD 1575044 455562 45 8
Residence B 1 104 S 512  PHIFER RD 1575049 455649 45 10
Residence B 1 128 S 3839 PHIFER RD 1574398 455993 45 9
Residence B 1 s [5288 PHIFERCIR 1574572 455446 45
Residence B 1 S 502F PHIFER CIR 1574690 455454 45 5
Residence B 1 S 3908 PHIFER CIR 1574850 455456 45 5
Residence B 1 S 502B PHIFER CIR 1575052 455437 45 6
Residence B 1 S 502A PHIFER CIR 1575077 455209 45 5
1. NLR = Noise Level Reduction. Blue cells are 5-6 dBA NLR, green cells are 7-9 dBA NLR, and dark green cells are 10+ dBA NLR Predicted "Build Condition" with Barrier NW12 Benefits: 12




Traffic Noise Analysis Update

Atkins

BARRIER NW12
Preliminary Optimized Noise Barrier

Monroe Connector/Bypass

STIP Projects R-3329/R-2559, Mecklenburg and Union Cos.

NSA 12

PRELIMINARY OPTIMIZED NOISE BARRIER

3 TNM Pt X Coord Y Coord Ground Z Coord Recommended 2 Recommended
TNM Point Top of Wall % Grade R Area (sq ft) [ Length (ft)
No. (State Planar) | (State Planar) | (State Planar) ) Height (ft)
Elevation

BARRIER NW12 - BARRIER ALONG EASTBOUND MONROE CONNETOR/BYPASS CUT NEAR PHIFER RD AND PHIFER CIRCLE
point170 170 1,573,667.00 456,607.00 584 584 0
pointl71 171 1,573,812.00 456,550.00 590 606 0.80% 16 1869.23 125
point172 172| 1,573,927.00 456,502.00 593 607 0.38% 14 1991.61 133
point190 190| 1,574,050.00 456,452.00 591.5 607.5 -0.38% 16 2190.78 133
pointl173 173| 1,574,173.00 456,402.00 590 607 1.77% 17 2027.90 113
point191 191] 1,574,276.50 456,357.50 590 609 1.77% 19 2253.22 113
pointl74 174| 1,574,380.00 456,313.00 590 611 4.65% 21 1811.97 86
pointl75 175] 1,574,453.00 456,267.00 594 615 1.53% 21 2487.55 131
pointl76 176| 1,574,563.00 456,196.00 600 617 1.36% 17 2278.92 147
point177 177] 1,574,687.00 456,117.00 605 619 0.00% 14 2362.44 143
point178 178| 1,574,813.00 456,049.00 600 619 -0.76% 19 2690.19 131
point179 179] 1,574,927.00 455,984.00 596 618 0.00% 22 2093.38 95
point192 192| 1,575,005.00 455,929.50 596 618 0.00% 22 2093.38 95
point180 180| 1,575,083.00 455,875.00 596 618 0.59% 22 1747.11 85
point193 193| 1,575,142.00 455,813.50 599.5 618.5 0.59% 19 1491.43 85
point181 181] 1,575,201.00 455,752.00 603 619 -0.65% 16 2752.12 153
point182 182| 1,575,320.00 455,656.00 598 618 0.00% 20 2320.86 116
point183 183] 1,575,405.00 455,577.00 598 618 0.00% 20 1859.23 100
point184 184| 1,575,473.00 455,503.00 601 618 -2.07% 17 2614.47 145
point185 185| 1,575,582.00 455,407.00 596 615 -3.67% 19 2174.12 109
point186 186| 1,575,666.00 455,338.00 590 611 -4.65% 21 1799.76 86
point187 187| 1,575,730.00 455,281.00 586 607 1.05% 21 2005.14 95
point188 188| 1,575,796.00 455,212.00 587 608 21

TOTALS 44,914.8 2,419.0




Traffic Noise Analysis Update Monroe Connector/Bypass
Atkins STIP Projects R-3329/R-2559, Mecklenburg and Union Cos.

NOISE WALL: NW12

PROJECT: Monroe Connector/Bypass Noise Update TIP #: R-3329/R-2559
LOCATION: 1-485 in Meck. Co. to just west of Marshville in Union Co COUNTY/(IES): Union/Mecklenburg
(CIROLE ALL THAT APPLY)
# IMPACTS: 4  #BENEFITS: 12 NAC: A C D E F G

A FEASIBILITY:

1 Can a 5-dB(A) reduction in traffic noise levels be achieved for at least one X YES NO
impacted receptor?

2 Does topography negatively affect the proposed abatement measure? YES x NO

3 Does the abatement measure negatively affect property access, drainage, safety YES X _NO
and maintenance requirements? based on available data

4 Is there control of access in the vicinity of the proposed abatement measure? x YES NO

B. REASONABLENESS:

1 Can a 7-dB(A) reduction in traffic noise levels be achieved for at least one X YES NO
impacted front row receptor?

(CIRCLE ONE)

2 Is the base quantity per benefited receptor of 3,743 sq.ft.
less than the maximum allowable base quantity per benefited receptor of YES x NO
(CIRCLE ONE)
3,095 sq.ft.

(Allowable is avg increase of 17 dB x 35 plus 2,500)

C. NOISE ABATEMENT DECISION: (Based on available information)

1 Is the noise mitigation feasible? _ X YES ____NoO
2 Is the noise mitigation reasonable? _ X YES ____NoO
3 Is the noise mitigation likely? _ X YES ____NoO
4 Have the owners' and residents' viewpoints been solicited? _YES x NO
5 Is the noise mitigation recommended for construction? YES NO

(Note: Q.5 applies to Design Noise Reports only)

D.  OPTIONAL REASONABLENESS CONSIDERATION:

1 Was optional averaging noise abatement allowance within a common noise X YES NO
environment used for consideration of barrier reasonableness?

2 If the answer to D.1 is YES, the base quantity per benefited receptor for each
individual barrier before averaging are:

(CIRCLE ONE) (CIRCLE ONE)

NW12 3,743 sq.ft. sq.ft./cu.yd 53 Total Benefits
93,067 sqft Total Wall Area
NW11 1,267 sq.ft. sq.ft./cu.yd 1,756 sqft/ben rec for common noise env

3 If the answer to D.1 is YES, is the base quantity per benefited receptor for
each individual barrier less than or equal to twice the maximum allowable

(CIRCLE ONE)

base quantity per benefited receptor of 2,500 sq.ft. X YES NO

Form Completed By: Atkins (J. Gurak) Date: 9/11/2012

In Consultation With: Date:




Traffic Noise Analysis Update Monroe Connector/Bypass

November 2013 Mecklenburg and Union Counties

APPENDIX D

Forecasted Traffic Volumes
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/205 BUILD "TOLL" SCENARIO

AVERAGE ANNUAL DAILY TRAFFIC

WITH TRUCK, DHV AND DIRECTIONAL FACTORS

TIP: R-3329/R-2559

ALTERNATE: 3A

US 74 in Mecklenburg

LOCATION: and Union Counties

PROJECT: Monroe Connector/Bypass

SHEET NUMBER: 2

DIVISION: 10

DATE: May 2008

PREPARED BY: Wilbur Smith Associates

LEGEND

DHV Design Hourly Volume (%) = K 20 i No. of Vehicles Per
PM PM  Peak Period Day (VPD) in 100s
DHV ; d,’t) b D  Peak Hour Directional Split (%) 1~ Less than 50 VFD

—= Indicates Direction of D
(d, ) Duals, TTST (%)

##H#  Turning volume (VPD)
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2035 BUILD "TOL

AVERAGE ANNUAL DAILY TRAFFIC

WITH TRUCK, DHV AND DIRECTIONAL FACTORS

TIP: R-3329/R-2559

ALTERNATE: 3A

LOCATION:

PROJECT: Monroe Connector/Bypass

SHEET NUMBER: 3

DIVISION: 10 |DATE: May 2008

PREPARED BY: Wilbur Smith Associates

LEGEND

DHV Design Hourly Volume (%) = K 20 i No. of Vehicles Per
PM PM  Peak Period
DHV ; d,’t) b D  Peak Hour Directional Split (%) 1~ Less than 50 VFD

(d,t) Duals, TTST (%)

—= Indicates Direction of D

Day (VPD) in 100s

##H#  Turning volume (VPD)
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and Union Counties




MATCHLINE

‘ S A ]
o \
MONROE BYPASS 466 466 MONROE BYPASS o
PM PM '
10—=60 10—=60 , '\
8,15 8,15 ‘
®19) (®.15) Y '~
. '§
SR 1501 ‘
WALMART/LOWES ENTRANCE WALMART/LOWES ENTRANCE NORTHERN LOOP SECREST SHORTGUT RD

[= 0 0

g X “" &
o - o A 0
u, F o i

‘“‘v‘" oy

Z=)

@21
()]
442
PM
0—>5
@1
184
@1
MATCHLINE

62

. [ so1 “
201 y @ 323 y Qs 480 1@ Qo 374 y Q"g 476 < ’ ' ~ at "‘\ . '
_@ PM AV PM 2|/ o PM 2\ |/ o PM |/ 7 PM @_ a ~ 1] " I

B N N e e N i Y - 2035 BUILD "TOLL" SCENARIO

AVERAGE ANNUAL DAILY TRAFFIC
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. Efg g Efi g EI@ o EIS TIP: R-3329/R-2559| ALTERNATE: 3A LOCATION: and Union Counties
SR 1233 PROJECT: Monroe Connector/Bypass SHEET NUMBER: 4
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DIVISION: 10 |DATE: May 2008 PREPARED BY: Wilbur Smith Associates

LEGEND

DHV Design Hourly Volume (%) = K 20 i No. of Vehicles Per
PM PM  Peak Period Day (VPD) in 100s
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@b D Pez.ak Hour Plret.:tlonal Split (%) 1-  Less than 50 VPD
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SCENARIO

AVERAGE ANNUAL DAILY TRAFFIC
WITH TRUCK, DHV AND DIRECTIONAL FACTORS

TIP: R-3329/R-2559

ALTERNATE: 3 /A [LOCATION:

US 74 in Mecklenburg
and Union Counties

PROJECT: Monroe Connector/Bypass

SHEETNUMBER: 5

DIVISION: 10 |DATE: May 2008 PREPARED BY: Wilbur Smith Associates
DHV Design Hourly Volume (%) = K 20 i No. of Vehicles Per
PM PM  Peak Period Day (VPD) in 100s
DHV —==D D  Peak Hour Directional Split (%) 1-  Less than 50 VPD
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/205 BUILD "TOLL" SCENARIO

AVERAGE ANNUAL DAILY TRAFFIC
WITH TRUCK, DHV AND DIRECTIONAL FACTORS

US 74 in Mecklenburg

TIP: R-3329/R-2559 and Union Counties

ALTERNATE: 3 /A [LOCATION:

PROJECT: Monroe Connector/Bypass SHEET NUMBER: 6

DIVISION: 10 |DATE: May 2008 PREPARED BY: Wilbur Smith Associates
DHV Design Hourly Volume (%) = K 20 i No. of Vehicles Per
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NCDOT Traffic Noise Abatement Policy

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.



NCDOT Traffic Noise Abatement Policy

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
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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.
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