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1.0 INTRODUCTION

Some of the most invasive sources of noise in our lives those associated with
transportation. Traffic can be a dominant source adena our environments. Traffic
noise is a problem of continuing and increasing public gonceReaction to traffic-

generated noise is a result of the responses to botiojoigysal and psychological factors
that vary from person to person.

The Federal-Aid Highway Act of 1970 mandated that the F¢dighway Administration
(FHWA) develop noise standards for the mitigation of gy traffic noise. FHWA
prepared guidelines and standards for the mitigation of laghwaffic noise in the planning
and design of federally funded highway projects. Themadards comprise Title 23 of the
United States Code of Federal Regulations Part 77/Rroeedures for Abatement of
Highway Traffic Noise and Construction Noig&8 CFR 772, July 2011). The document
“Highway Traffic Noise: Analysis and Abatement Guiddngiuly 2010) provides FHWA
guidance for the analysis and abatement of highwayaradise in accordance with 23 CFR
772. These guidelines call for each state highway agemaevelop their own set of
guidelines that satisfy the requirements of 23 CFR 772. Ndreh Carolina Department of
Transportation (NCDOT) revised its Traffic Noise Abagnt Policy to comply with these
federal requirements; this policy became effectiveuyn 113, 2011.

The purpose of this guidance manual is to assist NCDOTogegs, consultants, local
governments, and developers with the evaluation of traffet construction noise and the
development of appropriate noise reduction measures. infdrenation in this manual is
intended to supplement 23 CFR 772, the NCDOT Traffic Noisstekbent Policy, FHWA's
Highway Traffic Noise: Analysis and Abatement Guidanaegd other FHWA guidance
materials related to traffic noise analyses and tlsgdeof feasible and reasonable noise

abatement measures.



2.0 DEFINITIONS

General definitions can be found in 23 CFR 772, which is inclagedppendix B in this
document. The following definitions include those that ot part of 23 CFR 772, but are

particularly useful in areas for which guidance is hrepgovided.

A-Weighted Sound Level: A sound level filtered with the “A-weighted” frequency-
weighing curve in which the magnitudes of low- and high-fregqesneithin the 20 Hz to

20,000 Hz audible range are penalized, increasing the relggivéicence of the 1,000 Hz

to 6,000 Hz frequency range to which human hearing isdljpimost sensitive. It is the

most widely used weighting system for assessing envirot@eaise, including highway

traffic noise and is denoted by the abbreviation dB(A).

Ambient Noise: The combination of all noise sources that occurcalpi described for a

specific environment, location, and/or period of time.

Approach Criteria: One (1) dB(A) below the Federal Noise Abatemente@at(NAC) for
the land use activity categories A through G. A recedaroinsidered impacted if the
predicted hourly equivalent traffic noise level meetgxaeeds the approach criteria value.
The Approach Criteria value is one of two criteriat tthefine noise impacts, the other being
a substantial increase in predicted noise levels.

Benefited Receptors: All receptors, both impacted and non-impacted, thatwve@noise
level reduction of 5 dB(A) or more through placement obisenabatement measure.

Categorical Exclusion (CE): A category of actions which do not individually or
cumulatively have a significant effect on the huneawironment and for which neither an
environmental assessment or an environmental impact statesneequired. The term

usually refers to the environmental document that supguostacttion.



Date of Public Knowledge: The date of approval of the final environmental document,
e.g., Categorical Exclusion (CE), State or Federal FinadihgNo Significant Impact
(FONSI) or State or Federal Record of Decision (ROD).

Daytime Hours (Day): The hours of the day between 7:00 a.m. and 7:00 p.m.

Decibel (dB): The logarithmic unit for measuring the ratio of a ptgisquantity relative to
a specified or implied reference level. For sounddiwbel is ten times the logarithm of
the ratio of sound pressure levels to a reference peee$@0 micro-Pascals (3Pa). For
traffic noise measurements, decibels are most commaggrted in terms of the A-
weighing frequency scale, which applies penalties to fregeebe which human hearing is
not typically sensitive (reference “A-Weighted Sound L&\ebove).

Design Noise Report (DNR): A detailed study of potential traffic noise impactigation
measures. The Design Noise report typically folldlvs recommendation of a Traffic
Noise Analysis that traffic noise impacts exist, atitht mitigation measures are
preliminarily deemed to meet feasibility and reasonalslengiteria. A Design Noise
Report may be prepared without a Traffic Noise Analylspgoject criteria indicate a high
likelihood that mitigation measures will meet feasipiind reasonableness criteria.

Design Year: The future year used to estimate the probable trafficrmv® for which a
highway is designed. Design year is typically 20 ydmgond the completion year of

project construction.

Environmental Assessment (EA): An Environmental Assessment is a public document
that serves to briefly provide sufficient evidence andlyais for determining whether to
prepare an Environmental Impact Statement (EIS) or airfgnof No Significant Impact
(FONSI), to aid an agency's compliance with the Nati&@mvironmental Policy Act when
no environmental impact statement is necessary, artitodte preparation of an EIS when

one is necessary.



Environmental Impact Statement (EIS): An Environmental Impact Statement is required
for major actions that significantly affect the quatif the human environment. An EIS is a
full-disclosure document that details the process thraughbh a transportation project was
developed, includes consideration of a range of reasordtdenatives, analyzes the
potential impacts resulting from these alternatives,darmdonstrates compliance with other

applicable environmental laws and executive orders.

Evening Hours (Evening): The hours of the day between 7:00 p.m. and 10:00 p.m.

Finding of No Significant Impact (FONSI): When applicable, the conclusive
determination after completion of the Environmental Assgent process that a highway
project will not create any significant environmental aofs. The term usually refers to the

environmental document that supports this action.

Holiday: Any weekend day or weekday recognized by the Federal argtaie

Government as a non-working day.

Impacted Receptor: A receptor for which the predicted hourly equivalentfizafoise
level meets or exceeds the approach criteria value ranléo predicted future hourly
equivalent traffic noise level exceeds the existing antbnoise level by 10 to 15 dB(A),

based upon a sliding scale as defined in Table 9.3.

Insertion Loss: The reduction of traffic noise levels, in dB(A)athdirectly results from
installation of a noise reduction measure. InsertioasLonly pertains to the reduction in
traffic noise levels, and is not synonymous with Ndisgel Reduction (NLR), which also

accounts for non-traffic noise sources.

Leq The equivalent steady-state sound level, which in a ei@foeriod of time contains the
same amount of acoustic energy as a time-varying souetldeving the same period of

time.



Leqny: The equivalent sound level for a one-hour period of time.

NEPA (National Environmental Policy Act): Federal legislation that establishes
environmental policy for the nation. It provides arerdisciplinary framework to ensure
that decision-makers adequately take environmental facttmraccount.

Nighttime Hours (Night): The hours of the day between 10:00 p.m. and 7:00 a.m.

Noise: Any unwanted sound.

Noise Abatement: Type of attenuation, such as an earthen berm mks@lss wall, used to

reduce traffic noise levels.

Noise Abatement Criteria (NAC): FHWA has determined noise levels for various
activities or land uses which represent the upper limiaadeptable traffic noise level
conditions, which are found in 23 CFR 772. These reguliitmnnot require meeting the
abatement criteria in every instance; rather, theyuire highway agencies make every
feasible and reasonable effort to provide noise mitigatiban the criteria are approached
or exceeded. Compliance with the noise regulatiors pserequisite for the granting of
Federal-aid highway funds for construction or reconstnobf a highway (refer to table
9.2). Along with Substantial Noise Increase, definedvaetme of two criteria to determine

noise impacts created by a proposed highway project.

Noise Contour: A linear representation of equal noise levels, smtdaelevation contour

lines on a topographic map.

Noise Level Reduction (NLR): The reduction in noise levels accounting for all known
noise sources and attenuating measures. For trafBe analyses, NLR is the assessment
of barrier insertion loss, IL, screened against medsune otherwise quantified noise
sources. For example, if a barrier adjacent to agseg highway on new alignment was
predicted to reduce loudest-hour equivalent traffic noiseldest an impacted receptor from



66 dB(A) to 54 dB(A), the Insertion Loss would be 12 dB(AJowever, if the measured
existing ambient noise level at the receptor was 57 dBi#®n theactual reduction in
loudest-hour equivalent noise levels would be 66 dB(A) — 57 dB(AY, dB(A). Because
barriers can only redudgaffic noise levels, NLR is the appropriate metric by which to
quantify predicted barrier effectiveness.

Noise Reduction Design Goal: The minimum-required predicted noise level reduction
resulting from design of a traffic noise abatementsuea The NCDOT noise reduction
design goal is 7 dB(A), and must be achieved for at leastbenefited receptor for the
abatement measure to meet NCDOT reasonableness criteria

Noise Sensitive Area (NSA):A geographically limited area in which noise sensitive land
uses exist that are, or may be exposed to, similar soigees.

Optimized Barrier: A sound barrier design with a horizontal alignmerd aertical (top)
profile based upon an appropriate TNM model, that is dedigmel) provide the greatest
amount of traffic noise level reduction per barrier gitpr{hoise wall area or earth berm
volume), 2) provide noise level reduction benefits to asynmaedicted impacted receptors
as possible, 3) meet applicable feasibility and reasomesdecriteria and 4) includes all
other pertinent engineering considerations such as, buinmtgd to, line-of-sight, visual

impacts, social impacts and with-barrier noise levels

Peak Hour Traffic: Highest hourly traffic volume in a 24-hour period, nob&confused

with the worst (loudest) noise hour traffic.

Property Owner: An entity that holds legal ownership of land or otteal property.

Record of Decision (ROD): The final step in the EIS process, where by the Federal
Government issues final approval of the environmental doctatien.



Sound Level Meter (SLM): An instrument used to measure sound levels, as specified by
ANSI S1.4-1983. A Type-I or Type Il sound level meter mustised to obtain all sound
level data for NCDOT traffic noise analyses and/oigienoise reports.

Special Land Use Defined by FHWA as Noise Abatement Category “C” lanelsuspecial
land uses include, but are not limited to schools, churglaeks and recreational areas, golf
courses, tennis courts, sports stadiums, and similditiéesc

Substantial Noise Increase: Along with the NAC, defined above, one of two crieto
determine noise impacts created by a proposed highway prdjeatceptor is considered
impacted if the predicted future hourly equivalent trafficsadevel exceeds the existing
ambient noise level by 10 to 15 dB(A), based upon a slidialg ss defined in Table 9.3.

Traffic Noise Analysis (TNA): A preliminary investigation and report of existing/base
year and predicted build-condition design year ambaewk traffic noise levels, predicted
traffic noise impacts, and assessment of mitigatioreasure(s) feasibility and
reasonableness. This analysis is typically perforrdadng project development for
incorporation into the project NEPA document.

Traffic Noise Model (TNM): The computer modeling program created by FHWA used to
predict hourly equivalent traffic noise levels. The maostrent version of TNM shall be
used on all federal- and state-funded highway projects mthN@arolina for which traffic

noise analysis is required.

Traffic Noise Impacts: Receptors for which loudest hourly equivalent noise $evel
approach or exceed the NAC values or for which designtyaht condition loudest-hourly
equivalent noise levels create a substantial increaseexisting loudest-hourly equivalent

noise levels.



Type | Project: Type | Projects include

(@)
(b)

(€)

(d)

(e)

()

(9)

(h)

The construction of a highway on new location; or,

The physical alteration of an existing highway whéaeze is either:

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

(i) Substantial Vertical Alteration. A project theemoves shielding, exposing the
line-of-sight between the receptor and the trafficsacource. This occurs when
either the highway vertical alignment is altered, orewhthe intervening
topography between the highway traffic noise source argptor is altered,

The addition of a through-traffic lane(s). Thisluges the addition of a through-
traffic lane that functions as a HOV lane, High-OcaupaToll (HOT) lane, bus
lane, or truck climbing lane; or,

The addition of an auxiliary lane, except for whiea auxiliary lane is a turn lane;
or,

The addition or relocation of interchange lanesamps added to a quadrant to
complete an existing partial interchange; or,

Restriping existing pavement for the purpose of additigrough-traffic lane or an
auxiliary lane; or,

The addition of a new or substantial alteration @feagh station, rest stop, ride-
share lot or toll plaza.

If a project is determined to be a Type | project umnlklisrdefinition then the entire

project area as defined in the environmental document ypa [Mproject.

Type |l Project: A Federal or Federal-aid highway project for noise abat¢ on an

existing highway. For a Type Il project to be eligilde Federal-aid funding, the highway

agency must develop and implement a Type Il program inrdanoe with 23 CFR
772.7(e).



Type lll Project: A Federal or Federal-aid highway project that does natt niee
classifications of a Type | or Type Il project. Tydé projects do not require a noise
analysis.

Weekday: Excluding holidays, the days of the week between Monaay Friday,

inclusive.

Weekend: Excluding holidays, the days of the week including SatuataySunday.

Worst Noise Hour: The hour within a day in which the highest magnitude hourly
equivalent sound level occurs. The worst traffic ndiger typically occurs when traffic is
flowing freely at a high volume relative to the peak ficahour volume, with a high
percentage of trucks.



3.0 TRAFFIC NOISE FUNDAMENTALS

Sound is created when an object moves — the rustling wédess the wind blows, the air
passing through our vocal chords, the almost invisible mewermf stereo speakers. The
movements cause vibrations of the molecules in aindwe in waves like ripples on water.

When the vibrations reach our ears; we hear them.

Noise is unwanted or irritating sound. It is emitteahrirmany sources including airplanes,
factories, railroads, commercial businesses, and highxghicles. Steady-state highway
traffic noise is predominantly a composite of noisesnfrengine exhaust, drive train, and

tire-roadway interaction.

The magnitude of sound (and noise) is typically describethdyogarithm of the ratio of

the sound pressure to a reference sound pressure, whichall/ usenty micro-Pascals

(20uPa). Since the range of sound pressure ratios variaflygre over many orders of

magnitude, a base-10 logarithmic scale is used to exprass $evels in dimensionless
units of decibels (dB). The commonly accepted limits aman hearing to detect
magnitudes of sound are between the threshold of hearihgetibels and the threshold of
pain at 140 decibels.

Sound frequencies are represented in units of Hertz {i#a¢h correspond to the number
of vibrations per second of a given tone. A cumulatdeeind level’ is equivalent to ten
times the base-10 logarithm of the ratio of the sunhefsbund pressures of all frequencies
to the reference sound pressure. To simplify the madtieal process of determining sound
levels, sound frequencies are grouped into ranges, or ‘baath typically representing
either one ‘octave’ or ‘1/3 octave’ of the sound frequespgctrum. Since the cumulative
sound level is a representation of the total sound pregsueegy), cumulative sound levels
are then calculated by adding all the sound pressure levedebfband, and multiplying the
logarithm of the ratio of the result and the referesmend pressure level (e.g., @gPa) by

ten.
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The commonly accepted limits of human hearing to deteehd frequencies are between
20 Hz and 20,000 Hz, and human hearing is most sensitive feefjuencies between 1,000
Hz — 6,000 Hz. Although people are generally not as semsdilower-frequency sounds as
they are to higher frequencies, most people lose thigyabilhear high-frequency sounds as
they age. To accommodate varying receptor sensitivitteguéncy sound levels are
commonly adjusted, or ‘filtered’, before being logarithatig added and reported as a

single ‘sound level’ magnitude of that filtering scale.

The A-weighted decibel filtering scale applies numeradjlstments to sound frequencies
to emphasize the frequencies at which human hearingnisits’e, and to minimize the
frequencies to which human hearing is not as sensiger(to Table 3.1).

Table 3.1: Comparison: Flat vs. A-Weighted Frequency Sdalg

Octave-Band Center A-Weighted Sample Frequency |Sample Frequency Soun
Frequency (Hz) Adjustment* Sound Levels (Flat) Levels (A-Weighted)
31 -39.5¢ 90.0( 50.47
63 -26.2: 80.0( 53.7¢

12¢ -16.1¢ 70.0( 53.81
25C -8.6¢ 65.0( 56.3-
50C -3.25 60.0( 56.7¢
100( 0.0 60.0( 60.0(
200( +1.2( 60.0( 61.2(
400( +0.9¢ 55.0( 55.9¢
800( -1.14 50.0( 48.8¢
1600( -6.7 45.0( 38.3(
Overall Sound Levels: 90.48 dB 66.32 dB(AY

1.Based on the ISO 226:2003 standard for normal equal-loudoetssics, the A-weighted decibel networ
filtering scale is defined for a frequency, f, by the equmatP0 x log, (A(f)/A (1000)), where A(f) =
[12,200 x f)/[(f? + 20.6) x (* + 12,200) x (£ + 107.7)%°x (P + 737.@)?-5].

2.Although the energy in the flat sound source would craasetual sound level = 90.48 dB, it would be
perceivedas a sound level of 66.32 dB(A) by human hearing due tdatreased sensitivity of human
hearing to lower sound frequencies.

The A-weighted scale is commonly used in highway taftise studies because the typical
frequency spectrum of traffic noise includes soundsegufncies that are both higher and

11



lower than to which human hearing is most sensitive (100t 6,000 Hz). Several
examples of noise levels, expressed in dB(A), aredist Table 3.2. A review of Table 3.2
indicates that most individuals are exposed to fairly Imigise levels from many sources on

a regular basis.

Table 3.2: Common Indoor and Outdoor Noise Levels
Common Outdoor Noise Levels N(()ésBe(lA_)e)vel 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
. I Small Theater, Large
Quiet Urban Nighttime 40 Conference Room (Background)
Quiet Suburban Nighttime Library
30
. o 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 Traffatsi, American Association of State Highway and
Transportation Officials (AASHTO). 1974 (revised 1993).

12



The degree of disturbance or annoyance from exposure wanted sound — noise —
depends upon three factors:

1. The amount, nature, and duration of the intruding noise
2. The relationship between the intruding noise and thstiegi (ambient) sound
environment; and

3. The situation in which the disturbing noise is heard

In considering the first of these factors, it is impott® note that individuals have varying
sensitivity to noise. Loud noises bother some peopesnthan other people, and some
individuals become increasingly upset if an unwanted nméssists. The time patterns of
noise also enter into perception as to whether oranobise is offensive. For example,
noises that occur during nighttime (sleeping) hours are ysuoahsidered to be more

offensive than the same noises in the daytime.

With regard to the second factor, individuals tend to juthgeannoyance of an unwanted
noise in terms of its relationship to noise from odwurces (background noise). A car horn
blowing at night when background noise levels are low waogdsherally be more
objectionable than one blowing in the afternoon when badkgrmoise levels are typically
higher. The response to noise stimulus is analogotieteesponse to turning on an interior
light. During the daytime an illuminated bulb simply addghe ambient light, but when
eyes are conditioned to the dark of night, a suddenlgnifiated bulb can be temporarily
blinding.

The third factor — situational noise — is related to therference of noise with activities of
individuals. In a 60 dB(A) environment such as is commoalynd in a large business
office, normal conversation would be possible, whigegg might be difficult. Loud noises
may easily interrupt activities that require a quietisgtfor greater mental concentration or
rest; however, the same loud noises may not interaipttees requiring less mental focus

or tranquility.

13



Over time, individuals tend to accept the noises thatide into their lives, e.g. regularly
scheduled trains or subways in a city, particularly ifibeses occur at predicted intervals
and are expected. Attempts have been made to regudatg types of noises including
airplane noise, factory noise, railroad noise, arghway noise. In relation to highway
traffic noise, methods of analysis and control have dgeel rapidly over the past few
years.

In addition to noise varying in frequency, noise intgnBictuates with time. Thed, or
equivalent sound level, is the equivalent steady-statedstevel which in a stated period of
time contains the same acoustic energy as a timeagasound level during the same
period. This noise descriptor has gained wide acceptangeggasd representation of the
aforementioned three factors. With regard to traffise, fluctuating sound levels of traffic
noise are represented in terms @4 lthe steady, or ‘equivalent’, noise level with the same
energy.

Figure 3.1: Time-Varying Sound Levels vs. Equivalent Sound LeVé_eq)

===Time-Varying Sound Levels s=mEquivalent Svund Level (Leq)
75
E 70
g
S 66 66
< 65 1 !
3
-
E 60 J
=)
!
55 |
50 . .

0:00 0:10 0:20 0:30 0:40 0:50
Time (Minutes)
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Because decibels are logarithmic representations of lages,r they cannot be added
arithmetically. A chart for approximate decibel additis shown in Table 3.3. A doubling
of the noise source produces a 3 dB(A) increase. Forpaatwo trucks producing 90 dB
each will combine to produce 93 dB, not 180 dB. Also, doubliegttdiffic volume from
400 vehicles per hour (vph) to 800 vph would create a 3 dB(Aenevel increase if the
traffic speed remained constant.

Table 3.3: Rules for Combining Sound Levels by "Decibel Adtion"

For noise levels known or desired to an accuracy of décibel:

When two decibel values differ by Add the following amounrthi® higher value
O or 1dB(A) 3 dB(A)
2 or 3dB(A) 2 dB(A)
4 or 9 dB(A) 1 dB(A)
10 dB(A) or more 0 dB(A)

As referenced in Table 3.4, variations of three dB(A)esslare commonly considered
“barely perceptible” to normal human hearing. A five teti(5 dB(A)) change is more
readily noticeable. An increase or decrease of 10 dB{Ajhe sound pressure level is
typically perceived as a doubling or halving of the soundl lexensity. For example, a
sound at 70 dB(A) will sound twice as loud as a sound at 60 dB(A)

Sound intensity decreases in proportion to distance frorsdbhece. Sound levels from a
point source will decrease by 6 dB(A) or more for each doglf distance away from the
point of origin because the sound energy dissipates ishge of a sphere. Sound levels
from a line source such as vehicle traffic on a highwalydecrease by 3 dB(A) or more for
each doubling of distance away from the line of origioaose the sound energy dissipates
in the shape of a cylinder. Empirical evidence has shitvat highway traffic noise levels
decrease at varying rates, converging at approximately dB{A) reduction per doubling

of distance from the highway, depending upon several wtieiyg factors including

15



distance, intervening ground hardness/softness, strucfaorestation, ground elevations,

source-to-receptor spatial relationships, weather, and fattters.

Table 3.4: Relationships Between Changes in Sound Levelgyudness,
and Acoustic Energy

Sound Level Change Change in Loudne&$ ?éiﬂ‘g;fggg%i;m
+30 dB(A) Eight Times as Loud 1,000
+20 dB(A) Four Times as Loud 100
+10 dB(A) Twice as Loud 10
+5 dB(A) Readily Perceptible ~3
+3 dB(A) Barely Perceptible 2

0 dB(A) No Change 0

-3 dB(A) Barely Perceptible 1/2
-5 dB(A) Readily Perceptible ~1/3
-10 dB(A) Half as Loud 1/10
-20 dB(A) 1/4 as Loud 1/100
-30 dB(A) 1/8 as Loud 1/1000

1. Loudness pertains only to the perceived magnitude of adsoursounds. Loudness does mot
describe the tonal qualities of one or more soundso 3eunds can have the same sound Igvel
magnitudes, and can sound “just as loud”, and be distingueshaddause of differing tongs
(frequencies).

2. Relative to the loudness of an initial sound level. Ehg loudness of a 63 dB(A) sound would|be
barely perceptible from the loudness of a 60 dB(A) sould.80 dB(A) sound would generally e
perceived as four times as loud as a 60 dB(A) sound.

3. Relative to the acoustic energy of an initial sound le#ef., a sound level of 63 dB(A) has twice
the acoustic energy as an initial sound level of 60 dB@)yound level of 80 dB(A) has 100 timgs
the acoustic energy as 60 dB(A).

For the purpose of highway traffic noise analyses, maéhicles fall into one of five
categories: (1) automobiles - vehicles with two azled four wheels, (2) medium trucks -
vehicles with two axles and six wheels, (3) heavy truakshicles with three or more axles,
(4) buses — vehicles suited for transport of nine or mossgugers, and (5) motorcycles —
open-cockpit vehicles with two or three wheels. Thession levels of all three vehicle

types increase as a function of the logarithm of thieéed.
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The level of highway traffic noise depends on threegst (1) the volume of the traffic, (2)

the percentages of the different types of vehiclebenvolume of traffic, and (3) the speed
of the traffic. Generally, the loudness of traffioise is increased by heavier traffic
volumes, with higher percentages of trucks, travelingighher speeds. Vehicle noise is
predominantly a combination of undesirable sound emissions émgines, exhausts, and
tire/pavement interaction. Traffic noise is also delgmt upon other factors such as
roadway geometry (e.g. inclines and/or declines), defectquipment, and vehicle

operation.
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4.0 LEGISLATION, REGULATIONS AND ORDINANCES

Effective control of the undesirable effects of highweaffic noise requires that land use
near highways be controlled, quieter vehicles be mahwufad, and consideration of traffic

noise impacts and mitigation occur on qualifying highway [tsje

The first component of effective highway traffic rmisontrol is for local governments to
plan and implement noise-sensitive land use planning. s€bhend requirement for the
effective control of the undesirable effects of higiwiaffic noise is source control. The
final component is the responsibility of Federal, State] local governments to identify
and, when feasible and reasonable, mitigate traffisenanpacts as part of individual

projects.

4.1 Land Use Planning and Control

The FHWA and NCDOT have no authority to regulate land pisening or the land
development process. The FHWA and other Federal ageano®urage State and local
governments to practice land use planning and control irvitheity of highways. The
FHWA advocates that local governments use their poweedulate land development in
such a way that noise-sensitive land uses are eitheibpezhfrom being located adjacent to
a highway, or that the developments are planned, dekigmel constructed in such a way
that traffic noise impacts are minimized. NCDOT Iwgrovide assistance to local
jurisdictions in the development of local noise colstr when requested. NCDOT will
advocate the planning, design and construction of nois@atite development and
encourage its practice among planners, building officiedgelopers and others.
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4.2  Source Control

The Environmental Protection Agency (EPA) coordinatedealéral noise control activities
through its Office of Noise Abatement and Control. tewer, in 1981, the EPA concluded
that noise issues were best handled at the Statealrdovernment level. As a result, the
EPA phased out the office’s funding in 1982 as part of a shiideral noise control policy
to transfer the primary responsibility of regulating s@oto state and local governments.
The Noise Control Act of 1972 and the Quiet Communities & 1978 were not rescinded
by Congress and remain in effect today, although esHgnidunded.

The Federal Motor Carrier Safety Administration hdsped regulations under Chapter 49
Code of Federal Regulations Section 325empliance with Interstate Motor Carrier Noise
Emission Standards 49 (CFR 325%ection 325.7 defines allowable noise levels for motor
carriers governed by the regulations.

4.3 Highway Project Noise Abatement

The National Environmental Policy Act (NEPA) of 1969 providesad authority and
responsibility for evaluating and mitigating adverse emmental effects including
highway traffic noise. NEPA directs the Federal gowgent to use all practical means and

measures to promote the general welfare and fosteitayneavironment.

The Federal-Aid Highway Act of 1970 mandates that FHWAetgy noise standards for
mitigating highway traffic noise. The FHWA regulat®ofor mitigation of highway traffic
noise in the planning and design of federally aided highweysontained in 23 CFR 772 —
Procedures for Abatement of Highway Traffic Noise and ConstructimiseN These
regulations require specific actions by transportatiganaies during the planning and
design of highway projects. Agencies must identifyfitrafoise impacts, examine all
potential mitigation measures for every impact, incorgofatsible and reasonable noise
mitigation measures into the highway project plans ayardinate with local officials to
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provide helpful information on noise-compatible land usanping and control. The
regulations further require that state and/or local gowents define acceptable criteria for
determination of traffic noise impacts for different eégpof land uses and human activities
and that every feasible and reasonable effort be r@agovide noise mitigation when
traffic noise impacts are identified. Compliance with noise regulations is a prerequisite
for the granting of Federal-aid highway funds for cordion or reconstruction of a

highway.

In developing the Noise Abatement Criteria (NAC), FHW&#sidered several factors, such
as hearing impairment; annoyance, sleep, task interferamcejnterference with speech
communication. However, the NAC are noise levels predantly associated with
interference of speech communication, and are a conipedmetween noise levels that are
desirable and those that are achievable.
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5.0

APPLICABILITY

The applicability and the definitions of a Type I, Typeand Type Ill can be found in Title

23 Code of Federal Regulations Section 772 (see Appendix tBiodocument). The

NCDOT Traffic Noise Abatement Policy and this manuare developed in accordance
with 23 CFR 772.

The effective date of applicability and its relationstogNEPA documents is as follows:

A noise analysis conforming to the new policy is reqlicr all NEPA documents
(CEs, EAs, FONSIs, DEISs, FEISs and RODSs) signed @fter July 13, 2011.

A revised noise analysis conforming to the new policyn& required for
Programmatic CE’s (Types I, 1I(A) & 1I(B)) signed befodally 13, 2011 since

consultations are not required.

A revised noise analysis conforming to the new policgas required for full CE’s
(Type 1I(C)) signed before July 13, 2011, but for which cdtasion occurs on or
after July 13, 2011, when the consultation confirms the @Bsifcation is still
valid. A revised noise analysis conforming to the newcgab required when the

consultation results in a decision to prepare eithétAor EIS.

A revised noise analysis conforming to the new policpas required for FONSIs
signed before July 13, 2011, but for which consultation éevaluation) occurs on
or after July 13, 2011, as long as the consultation (@vataation) confirms the
FONSI finding is valid.

Results of a revised noise analysis conforming to tlve pelicy are not a valid

reason to reevaluate a ROD signed before July 13, 2011.
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» All other situations will be determined on a case-by-dzs®s in coordination with
FHWA.

Additionally, and in accordance with applicability requients found in the 2011 NCDOT
Traffic Noise Abatement Policy, projects with enviromta documents signed before July
13, 2011 that are to be let for construction after Juh2@31 shall be reviewed to determine
whether the current policy’s criteria impacts the ilgifitsy and reasonableness of abatement
measures examined during the project’s most recent analysisall reviews performed to
comply with this requirementthe original date of public knowledge shall remain
unchanged. Any traffic noise abatement measure found feasihtk r@asonable in the
original analysis shall not be eliminated in cases wlibe review determines that the
measure is not feasible and reasonable under the 2011 policy.

5.1 Type | Projects

The NCDOT Noise Abatement Policy and this manual Wwél utilized for all Type |
Projects that are either Federal- or State-funded.

5.2  Type |l Projects

NCDOT does not participate in Type Il projects for nodmmtement constructed on an
existing highway.

53 Type lll Projects

Type 1l projects do not meet the classification oheita Type | or Type Il project. Type
Il projects do not require a noise analysis.
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Projects described in 23 CFR 771.117(c) and (d) are Type lligsajsee Appendix D of
this document), with some exceptions as noted belowytiich FHWA has determined the
project clearly meets the definition of a Type | prbjec

 771.117(c)(6) The installation of noise barriers or atiens to existing publicly
owned buildings to provide for noise reduction.

e 771.117(c)(12) Improvements to existing rest areas and truck w&gons.

e 771.117(c)(13) Ridesharing activities

e 771.117 (d)(1) Modernization of a highway by resurfacing, restorati
rehabilitation, reconstruction, adding shoulders,adding auxiliary lanes (e.g.,
parking, weaving, turning, climbing).

e« 771.117 (d)(3) Bridge rehabilitation, reconstruction or replasgmor the
construction of grade separation to replace existing at-gradeailroad crossings

e 771.117 (d)(5) Construction of new truck weigh stations straeeas.

Construction of new Rideshare lots under 771.117(c)(13) repsesa®w noise source and
may require a noise analysis similar to an analysiglucted for rest areas. Section 772.5
classifies auxiliary lanes as Type | except for tumeta The bolded text in 771.117(d)(3)
indicates that construction of a grade separation to aepéxisting at-grade railroad
crossings may result in a significant change in tiidoa alignment of an existing roadway.
In some cases, the grade separation project results ioverall benefit to the noise
environment due to reduced requirements to sound train hognads separated crossings.
Highway agencies may consider this benefit in theenamalysis.

Sometimes, unusual projects fall outside the standard itemdinof a Type | project.
Generally, if a project results in a new noise souttoe,highway agency should consider a
noise analysis for the project. The regulation doespnetlude highway agencies from
performing a noise analysis for a project that doesstraitly meet the Type | or Type Il

criteria, but may result in a new noise source.
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6.0 DATE OF PUBLIC KNOWLEDGE

The "Date of Public Knowledge" of the location and pt&moise impacts of a proposed
highway project will be the approval date of the final emwnental document, e.g.,
Categorical Exclusion (CE), State or Federal Finding ofSigmificant Impact (FONSI) or

State or Federal Record of Decision (ROD).

After this date, the federal and state governments @renger responsible for providing
noise abatement measures for new development withinntiee impact area of the
proposed highway project. The criteria (e.g., triggere)dor determining when
undeveloped land is "permitted” for development will be approval of a building permit
for an individual lot or site.Approval of a development plat or any other development

plan does not meet the Date of Public Knowledge criteria.

It is the responsibility of local governments and pev&tndowners to ensure that noise-

compatible designs are used for development permittediaft&ate of Public Knowledge.
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7.0 PREVENTING TRAFFIC NOISE IMPACTS

NCDOT advocates noise-compatible land use and developni@nsupport this position,
NCDOT will maintain the following processes to discageduture development that may

create traffic noise impacts.

7.1 Public Information

During the development stage of a proposed highway projesd, r@sidents and local
officials will be kept informed about the project. Appriape public outreach activities will

provide information as well as to gather comments, opsiand concerns from the public
and local officials. General and project-specific tcafioise information will be available at

all meetings, workshops, and hearings (refer to setGoh).

As applicable, both NCDOT and private consulting firraffic noise professionals will

attend all highway project-related meetings at whicHitrabise may be discussed.

7.2 Public Documents

NCDOT environmental documents shall identify the followpgpr to CE approval or
issuance of a FONSI or ROD:

* Noise abatement measures that are preliminarily detednto be feasible and
reasonable;

* Noise impacts for which no abatement measures are prafitg determined to be
feasible and reasonable;

* Locations where noise impacts are predicted to ocagatibns where noise
abatement is preliminarily determined to be feasible raagdonable, and locations
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for which no abatement measures are preliminarily detedanto be feasible and
reasonable; and

* Whether it is “likely” or “unlikely” that noise abatememeasures will be installed
for each noise sensitive area identified, regardlesehether the abatement measure
is determined to be feasible and reasonable. The"tdety" does not constitute a

firm commitment.

7.3 Public Hearings and Meetings

A detailed traffic noise analysis will be conducted foe tletailed study alternatives based
upon preliminary project design. The results of this amlyill be included in the project
environmental document. Predicted noise sensitive areasyjfwill be shown for all
alternatives on the Design Public Hearing map and/drbeildefined in the environmental
document. The recommended location(s) of any noiseeimleat measures found to be
preliminarily feasible and reasonable in preliminary tcafioise analyses will not be shown
on the Design Public Hearing map. The location(s) andgulesf such measures may
change due to changes in the noise environment, the pdegign, and/or to findings in the
detailed Design Noise Report prepared during final projectgdesiThe intent of not
showing proposed noise abatement locations on CorridsigD Public Hearing Maps is to
minimize public confusion should the measures be mabdifie eliminated during final
design and preparation of the Design Noise Report.flidfdoise & Air Quality Group
personnel and/or its consultants will attend public mgsetf hearings and workshops, to the

extent possible, to provide assistance with questionsdiegatraffic noise.

7.4 Final Determination

The final decision on the installation of traffic seiabatement measures shall be made upon
completion of the project final design and the public imealent process. This decision
will be based upon the feasibility and reasonablenessriariestablished in the NCDOT
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Traffic Noise Abatement Policy, upon the opinions of dféed property owners and
residents, and upon FHWA approval.

7.5 Coordination With Local Officials

NCDOT will provide all traffic noise analyses to logdvernment officials presiding over
the jurisdiction in which highway projects are proposadiuding the municipal mayor or
manager, and the county manager. This delivallybe completed as early in the project
development process as possible to discourage future delofmat may be incompatible
with predicted future traffic noise levels. Specificallgnvironmental documents,
preliminary traffic noise analyses, and design noise rtepwill contain information
identifying areas that may be impacted by traffic noiségsenlevel contour information, the
best estimation of future noise levels in the vicirofythe project, and other appropriate
highway project design information. If requested, NCDOT assist local officials with
coordination and distribution of this information to desits, property owners, and
developers.

When requested, NCDOT will provide assistance to locaddiations in the development
of noise controls. NCDOT strongly advocates thenping, design, and construction of
noise-compatible development and encourages its praaticeng planners, building

officials, developers, and others.

All noise-sensitive areas will be presented and disduas¢he Design Public Hearing and
Design Public Meetings.
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8.0 PRELIMINARY TRAFFIC NOISE ANALYSIS

The North Carolina Department of Transportation perfoiand

COMMUNICATION
+
COLLABORATION

contracts several types of traffic noise analyseduding Traffic
Noise Analyses, Design Noise Reports, and non-projecifispec
technical reports. Depending upon the type of traffic noise

SUCCESS analysis and previously completed efforts, preliminaryl/@n

detailed traffic noise analyses may be necessary. nmication

is the key to producing accurate and comprehensive finaltlgesihe NCDOT Traffic
Noise and Air Quality Group encourages collaboration ambarts traffic noise analysis
efforts not only at project initiation and after praj@ompletion, but also throughout the
duration of each project.

8.1 NCDOT Traffic Noise Analyst Required Qualifications

Only qualified personnel can perform highway traffic noisalyses for NCDOT. Qualified
personnel must have successfully completed formaditigain the area of Highway Noise
Analysis and the use of the FHWA-approved Traffic Ndik®lel (TNM) software through
a qualified provider recognized by FHWA.

Qualified personnel must have demonstrated experience duciimg noise analysis studies
for highway transportation projects and must have exkibiteworking knowledge of
procedures outlined in FHWA Report Number FHWA-PD-96-046, “Meawment of
Highway-Related Noise,” and Title 23 CFR Part 772. pdirsons performing noise
analyses must also be proficient with the use ofntlest currently approved version of
FHWA Traffic Noise Model (TNM) software, and be able dopport their analyses with
expert testimony if required.
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Alternatively, NCDOT shall reserve the right to dfyapersonnel based upon involvement
in the development and/or instruction of noise modeldoanaining courses, or other

relevant experience.

The above qualifications must be met by all persons prayiquality assurance functions
for NCDOT traffic noise analyses.

Persons who perform a traffic noise analysis mayafsat provide quality assurance for the

same project.

8.2 Noise Level Rounding Convention

With the exception of TNM model validation (refer tecton 8.5), all noise levels shall be
rounded to the nearest whole decibel prior to manipulatamn trfaffic noise impact
assessment and insertion loss/noise level reductionlaadns. Unless explicitly requested
otherwise, all noise levels shall be stated in unite/fwole decibels in all NCDOT traffic

noise analyses and design noise reports.

8.3 Traffic Noise Analysis Initiation

Commencement of a traffic noise analysis or desigseneport by a consulting firm shall
be preceded by a project initiation meeting between NCD@iffic Noise and Air Quality
staff and the traffic noise analyst (consultantnmoipality, etc.) performing the work. This
meeting will identify and define the specific tasks reqlire

Critical information necessary to initiate a traffioise analysis on a proposed highway
project includes the proposed project description, prelimipaoyect design, appropriate
scalable mapping, existing and future traffic data, antiegppaesign speeds, right-of-way
width, and scope of project (widening, improvement, newtiogaetc). The planned
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roadway access (uncontrolled, partially controlledly foontrolled access) must be known
to appropriately determine feasibility of potential mitigatoptions.

Other design information is normally required, suchthes proposed typical section with
paved shoulders and lane configurations, to approximatectrafise propagation. The
existing and future traffic diagrams with traffic infornaat (percentages and types of
trucks, design hour volumes, and directional distributeng) essential in creating project
segments and determining existing and future noise le¥&lgject mapping must be dated,
scaled, and clearly display a north arrow and alligetstudy alternatives. Mapping shall
be at an appropriate scale to clearly show all projeohents needed to appropriately

document traffic noise levels, impacts, and mitigation.

8.4 Traffic Calculations and Segmentation

Traffic forecasts are essential in initiating theffitanoise modeling process. These
forecasts ideally include the Annual Average Daily TrafA&\DT), Design Hour Volume
(DHV), average daily truck volume percentages for Tandemctor & Semi-Trailer
(TTST), average daily truck volume percentages for DualsKs with more than 4 wheels
but not a TTST), and directional percentage split inpiek hour volume.

The traffic characteristics that yield the loudestiiypredicted traffic noise levels shall be
used for the assessment of existing, design-year build-dasign-year no-build conditions
(if applicable). The worst traffic noise conditiosball be evaluated as the lesser of the
DHV percentage of the AADT or the roadway vehicle capdaevel of Service “C” (LOS

C) operating at the design speed. TTST and dual truck velsimel be assessed at the
predicted average daily volume percentages (note: avdealyetruck volume percentages

are no longer to be divided in half for calculating twerst hour’ traffic noise levels).
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Example: TNM Traffic Volume Calculation — DirectiainSplit w/LOS C Cap:

AADT = 100,000, DHV = 9%

Classified Vehicle Distribution = 4% Duals, 5% TTST (91%@kubbiles)

Roadway = Interstate, 3-Lane Directional Segment

Directional Split = 65% (Peak Direction) / 35% (Non-RP&arection)

Peak Direction DHV = (100,000 VPD) x (9% DHV) x (65% Direaiad VVolume) =
5,850 VPH

Non-Peak Direction DHV = (100,000 VPD) x (9% DHV) x (35% [Btienal
Volume) = 3,150 VPH

LOS C Cap = (1,548 VPH/lane) x (3 lanes) = 4,644 VPH

Peak Directional DHV = 4,644 VPHegserof 5,850 or 4,644)

Non-Peak Directional DHV = 3,150 VPHeéserof 3,150 or 4,644)

Peak Direction Autos = 4,644 VPH x 91%226VPH

Peak Direction Medium Trucks = 4,644 VPH x 4%86VPH
Peak Direction Heavy Trucks = 4,644 VPH x 5932 VPH
Non-Peak Direction Autos = 3,150 VPH x 9192 867VPH
Non-Peak Direction Medium Trucks = 3,150 VPH x 4%26 VPH
Non-Peak Direction Heavy Trucks = 3,150 VPH x 5%58 VPH

(Note: Calculated classified vehicle volumes must be distributedopipaiely
throughout the modeled TNM roadway elements. E.g., if truck travel
prohibited on the inside (fast) lane of a section of 4-lane interstata, the
number of trucks should be distributed only on the TNM roadway elements
representing the three outer (slower) lanes.)
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Example: TNM Traffic Volume Calculation — 50% / 50%r&utional Split w/LOS
C Cap:

AADT = 100,000, DHV = 9%

Classified Vehicle Distribution = 4% Duals, 5% TTST (91%@ubbiles)

Roadway = Interstate, 3-Lane Directional Segment

Directional Split = 50%/50%

Directional DHV = (100,000 VPD) x (9% DHV) x (50% Directidn@olume) =
4,500 VPH

LOS C Cap = (1,548 VPH / lane) x (3 lanes) = 4,644 VPH

Directional DHV = 4,500 VPHIésserof 4,500 or 4,644)

Directional Autos = 4,500 VPH x 91%4095VPH
Directional Medium Trucks = 4,500 VPH x 4%180VPH
Directional Heavy Trucks = 4,500 VPH x 5%225VPH

(Note: Calculated classified vehicle volumes must be distributedopipaiely
throughout the modeled TNM roadway elements. E.g., if truck travel
prohibited on the inside (fast) lane of a section of 4-lane interstata, the
number of trucks should be distributed only on the TNM roadway elements
representing the three outer (slower) lanes.)

8.5 Field Work and Ambient Noise Monitoring

The primary purpose of field work is to measure existing iantnoise levels, ascertain

other pertinent information in the vicinity of the prdjeand to serve as the foundation for
the creation of a validated TNM model. Existing ambienis& measurements are obtained
to quantify the existing acoustic environment and to providasas for assessing potential

impacts due to predicted project traffic noise level in@eas
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8.5.1 Receptor ldentification

In the general vicinity of a project, all potential m&ensitive land uses, as defined by
FHWA NAC criteria, shall be identified as traffic neiseceptors. 23 CFR 772.11(d)(4)
stipulates that no spatial limits exist for which ti@ffoise analysis must be completell
traffic noise impacts must be determinettlentification of additional receptors may be
necessary if the preliminarily identified receptors do deftne the outer limits or distances
from roadway(s) for which traffic noise impacts aredcted to occur.

8.5.2 Ambient Sound Level Data Collection

Ambient noise level data is obtained to quantify the texjsacoustic environment, to

provide a basis for assessing the existing loudest-houictrafise levels, to define noise
levels in the areas for which traffic and/or constauttnoise may create an impact or
impacts, and to define noise levels in the areas forhwinaffic and/or construction noise

does not create an impact or impacts.

* Ambient noise monitoring locations shall be selectedptovide a suitable
foundation for accurately predicting existing and design-yedfic noise levels
at identified receptor locations.

« A TNM model can be validated only as far from the exgstinadway noise
source(s) as the farthest existing noise monitoringtitota Collection of
existing noise monitoring data at distances beyond the pebabls of traffic
noise impact occurrence is encouraged.

» Collection of existing noise monitoring data for the pugsosf evaluating traffic
noise levels, and for the formation of a validated Tidel, will require at
least two receptor locations that will represent solewdl attenuation with
increased distance(s) from the roadway (e.g., at thpepso lot-line, at the
representative structure, at a far-field receptor looateyond the likely limits of
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traffic noise impacts). Focus should be placed upoatilog noise meters for
ambient noise monitoring data collection at discerngites rather than at
nominal distances from the subject roadway (e.g., plaaingpise meter at a
utility pole included in the location survey data will providemore readily
identifiable location than attempting to place the nomster at exactly 200 feet
from the proposed edge of pavement).

* Noise monitoring data should not be obtained at locattibat are not, or will
not, be representative of potential noise sensitive lesa$ (e.g., collection of
ambient noise monitoring data within the existing rightmafy of a proposed
interstate highway widening project).

Figure 8.1: Ambient Noise Monitoring Locations:

Figure 8.1 Notes:

1) The noise meters shown in the background and foregroufidwe 8.1 represent
the 29 and & row receptors, respectively, in the array. THedw receptor was
located near the roadway beyond the forested area ipaitkground of the figure.
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2)

3)

4)

5)

Collecting ambient noise monitoring data at far-fidddations (distant from
existing or proposed roadway alignments) is necessamnsore TNM model
validation beyond the possible limits of traffic noisgacts.

Noise meters used for ambient noise monitoring ddkection should be placed at
logical sites, since measuring distances from exisbingproposed roadway
alignments to the far-field locations necessaryrgate a correctly validated TNM
model will be difficult, if not impossible.

The 29 row receptor was placed at a slope break line conspscimothe elevation
contour data.

The 3 row receptor was placed at a survey stake marking theercaf a
residential lot, also clearly identified in the electic survey data.

ANSI S1.4-1983, TYPE | or TYPE Il logging sound level metéiaide used to
collect existing ambient noise level data. All metensst be calibrated by an
appropriately accredited laboratory within 2 years of ageany project. All
meters shall be field-calibrated at the beginning of evexigen monitoring
session and when batteries are changed (e.g. during a tomgdése monitoring
session).

Sound level meters shall be set to the “slow” resp@eseng for traffic noise
monitoring.

Sound level meters shall be set to the “fast” respoeteng for construction
noise monitoring.

If possible, sound level meters shall be set to caph&dey Lmax Lio, and Loo
sound level metrics. Minimally, noise meters shafitaee Leq and Lmax.
‘Short-term’ ambient noise level data collection monitg sessions shall have a
minimum duration of 20 minutes. Short-term ambient noiseitaring in rural
areas, or in the vicinity of low traffic-volume roadys may require longer
measurement periods (e.g., 60 minutes or more) to attairablesstatistical
accuracy.

One or more long-term ambient noise level data didlecsessions of up to 24-

hours, and encompassing at least the typical or knowndotddfic noise hours
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of the day (e.g. 5:00 a.m. — 8:00 p.m. to capture both mornoh@\wemning rush
hour traffic noise emissions) may be required if infation is not available to
extrapolate the loudest traffic-hour of the day fronrsberm ambient data, or in
other situations, as applicable and approved by NCDOT.

Noise monitoring data shall be obtained in incrementsiadf more than one
minute (i.e. a 20-minute short-term noise monitoring sesshal be comprised
of at least 20 data points; a 24-hour long-term noise nmngteession shall be
comprised of at least 1,440 data points).

An event log shall be created for all attended/mannésk moonitoring sessions.
The event log does not need to be included in the repontever, it shall be
available as a reference to document the existing remsronment, justify
‘despiking’ of aberrant noise events from data setserdkfTNM model
validation, etc.

Sound level meters shall never be turned off during a madgsgtoring session as
a means to eliminate the effects of aberrant nomeats (traffic or otherwise).
When appropriate, justified, and documented in an eventémgpving affected
data points from the noise monitoring data set, or ‘#@spi is encouraged.
Traffic counts shall be made in accordance with the fid@cle classification
types employed by the TNM model. Corresponding to the H@/& vehicle
classifications, the TNM model defines vehicles as “Aut@dHWA vehicle
classifications 2 & 3), “Medium Trucks” (FHWA vehicle aslsification 5),
“Heavy Trucks” (FHWA vehicle classifications 6 through 18u$es” (FHWA
vehicle classification 4), and “Motorcycles” (FHWA veleicclassification 1).
All two-axle, four wheel vehicles — including pickups — shall ¢ounted as
“Autos.” Only two-axle, six-wheel trucks (e.g. schoolsbs, delivery trucks,
and small box trucks) shall be counted as “Medium Truckaill’ other trucks

shall be counted as “Heavy Trucks.”
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8.6 TNM Model Validation

Title 23 CFR 772.11(d)(2) requires that the analysis of traffise impacts, for projects on
new or existing alignments, validate predicted noise $etf/@lough comparison between
measured and predicted levels. A TNM model is consideaddated’ if it is a reasonable
representation of the existing noise sensitive areaoarutbject areaand the TNM-
predicted noise levels are within the acceptable tolerahtiee noise level data obtained in
the field atall project noise monitoring locations. Arbitrary TNM magledhall not be
considered for TNM validation. Acceptable TNM models espnt actual existing
conditions of the project study area. Refer to Se@i@rfor guidance on TNM modeling.

Although the FHWA-accepted tolerance for TNM model vdiaa is £3.0 dB(A), the
NCDOT goal for TNM model validation is £1.7 dB(A). Thadis for the more stringent
NCDOT TNM model validation tolerance is that a £1.75 dB@hange in noise levels
represents a +50% change in noise level energy, whiddifi®f the £100% change in noise
level energy defined by a +3.0 dB(A) change in noise levelince TNM calculates
predicted traffic noise levels to the nearest 0.1 dBifAg,minimum acceptable TNM model
validation tolerance within +1.75 dB(A) is 1.7 dB(A). Alkasonable effort must be
employed to achieve this validation goal. An explamatiaust be reported for NCDOT
consideration in the case of each modeled noise momgttmaation that does not attain this
goal. Refer to table 12.4 for an example of TNM moddidation reporting, including
explanations for receptors that did not conform to th& i B(A) validation goal. Refer to
section 8.6 for appropriate TNM modeling techniques and guidafeences.

8.7 TNM Modeling

The FHWA Traffic Noise Model (FHWA TNM v2.5 or lateReport No. FHWA-PD-96-
010) is the only approved tool for predicting traffic noiseels, for assessing traffic noise
impacts, and for determining abatement measure effectivengsough the Reference
Energy Mean Emission Level (REMEL) data and the pteeicalgorithm of the TNM
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software is FHWA approved, subjective applications oftNe model are not universally
acceptable or appropriate. All traffic noise analysesfic noise level assessments, and
assessments of potential mitigation effectiveness| sbal performed by means of
appropriate application of the TNM modeling software. feRéo Traffic Noise Model:
Frequently Asked Questions (FAQS)

http://www.fhwa.dot.gov/environment/noise/traffic_noisedal/tnm_fags/fag00.cfm

All efforts must be made to appropriately represent tbggtr study area(s) for the purpose
of accurately assessing existing and design year trafise fevels and identifying all traffic
noise impacts. Acoustically-relevant features includibgt not limited to, existing
roadways, elevation contour changes, structures, afainse forestation, and all receptor
locations should be modeled. If sufficient data isax@tilable in customary formats such as
electronic drawing files, external resources shouléxaemined (e.g. web-accessible county
GIS data). Detailed modeling — even for preliminaryfizanoise analyses — is critical to
limiting inaccurate results and misleading recommendsitiand to optimizing the overall
efficiency of the expenditure of resources in maintainmign@iance with the requirements
of 23 CFR 772. The “Run Identification” input shall be costpland accurate for all TNM
models created in conjunction with NCDOT TNAs and DNRs.

Collaboration with NCDOT Traffic Noise and Air QugliGroup staff is encouraged for the
resolution of anomalous TNM results and/or complexdefiog scenarios such as
interchanges with flyover ramps, overpasses, baroerstructures, retaining walls, median

barriers, superelevated highways, etc.

8.7.1 Roadway Elements

TNM roadway elements should be modeled in accordance hatHatest version of the
FHWA Traffic Noise Model (TNM) Release Notes, and FAWTNM FAQs
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(http://lwww.thwa.dot.gov/environment/noise/traffic noise dalitnm fags/fag06.cfm#mir

oadways), which state or imply that:

Roadway elements should not represent more than 2 laaes.

Average pavement type must be used for predictionlaficase levels unless
NCDOT obtains FHWA approval to use a different pavemepd.ty

Roadway widths should be set to ensure overlapping betadjanoent roadway
elements, and so that no horizontal gaps occur. dAeaactly matching the
edges of roadways.

Roadway segment horizontal coordinates should be sglsotthat the modeled
traffic is at the horizontal center of the actuavel lane(s), (e.g., to model the 4-
lane northbound direction of an interstate highway Wkoot wide travel lanes
and 10-foot wide inside and outside shoulders, an acceptatiledoégy would
be to model one 44-foot wide roadway element at the cemtanes 1-2 and
another 44-foot wide roadway element at the centemes|&-4. The result will
be a cumulative width = 68-feet (10-foot shoulder + fod@xoot travel lanes +
10-foot shoulder), with a 20-foot overlap. Refer to figure 8.2).

When possible, local roadways — particularly localetgevithin noise-sensitive
neighborhoods — should be modeled for all projects.

Unless specific final design data is available, TNM roagswshould be modeled
as flat and at-grade, such that all modeled lanes of dwepa section are
modeled at the same elevation. (Note that “flat” &splo the roadway section;
it means that super-elevations should not be modeledtine TNM roadway
elements. The term “at-grade” applies to the roadwafilggrat means that
roadway grade elevations should be modeled into the TNddway elements.
Furthermore, if a roadway is in a cut- or fill-sectitimeen the appropriate terrain
line(s) must be included in the TNM model.)

If a barrier is to be assessed adjacent to thewnayadt the edge of pavement,
model the nearest shoulder as a pavement ground zone §r@tr@adway

element).
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Figure 8.2: Modeling 4-Lane Interstate Roadways

(Two TNM Roadway Elements Per Direction)

Plan View — (Roadway Elements Shown in Blue)
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* Roadway segment lengths should be established to acgunaeiesent
horizontal and vertical changes in the roadway alignm&@€DOT encourages
modeling TNM roadway element vertices at incrementsoofmore than two (2)
survey stations (English units). Standard NCDOT surs&tions are in
increments of 100 feet.

* Roadway vertical coordinates should be established res@ution of at least
0.5-feet in the vertical direction. A greater degreeesblution in the vertical
plane is acceptable, but not necessary.

* Roadway elements on structure should be appropriatefiet® with applicable
traffic barriers. Shielding for traffic barrier segnts for roadways on structure
must be correctly designated for applicable roadway setgme

* TNM traffic control devices should be designated as apptepfia ramps and
intersections (particularly for on-ramps adjacent tortiodeled study area).

* There is no “off-ramp” control device feature in TNM (VNdoes not have a
function to model true deceleration, and inputting a speetst@int that is
higher than the travel speed does not cause a reductimaffic noise levels
consistent with deceleration). For first-row receptfwr which ramp traffic is
the primary noise source, the difference between 65 mae hour and 35 miles

per hour can be as much as 6 dB(A).

For a receptor located 200 feet horizontally distant from the centerline of
a single lane ramp, with an unimpeded view, and with 1,000 vehicles per
hour (2% medium trucks, 3% heavy trucks), the TNM-predicted traffic

noise level at 65 miles per hour is 62 dB(A). At 35 miles per hour, the
TNM-predicted traffic noise level is 56 dB(A).

Although the TNM modeling functionality will not exactheplicate emission
levels and frequency spectra, NCDOT recommends modelirfgamp
deceleration by reducing vehicle speeds throughout the moddiedmp
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roadway segments. For cases in which off-ramp tradfithe dominant noise
source, employing this practice will produce more accurasults than

otherwise. For cases in which off-ramp traffic is tiee dominant noise source,
then the effects of reducing vehicle speeds for the raddetf-ramp roadway

segments will be relatively inconsequential.

8.7.2 Receptors

TNM receptors should be modeled at area(s) of frequenahwse, which is defined as a

specific location of outdoor activity (e.g. swimming paathletic field, etc.), or the corner

of the representative structure (e.g. house, church, Banearest to the primary roadway

noise source.

A representative receptor should be modeled at evesetsainsitive location
(e.g. if a noise study area consists of ten resideroes tén receptors should be
included in the TNM model).

TNM receptors should be set to the default height of 4.82 deove ground
level, or 4.92 feet above the floor level for mutty areas of frequent human
use (e.g. if the - story balcony of an apartment building is 30-feet atibee
adjacent ground level, then the representative recegigintrshould be 30 + 4.92
= 34.92-feet. (refer to figure 8.3)).

Although each TNM receptor location defines the groundagilew at a specific
point, TNM does not interpolate a ground line between awanore receptors.
Do not model TNM receptors with the assumption that TWM accurately
assume ground elevations (refer to section 8.6.3).

More than one receptor may be necessary for largerlpastéand, potential
noise-sensitive land uses represented by more than omealegt residence
(refer to section 11.3), and/or parcels for which mora th@e project roadway
noise source may be acoustically significant. For sobadier design,

representation of impacted schools, churches, parkswatic.a nodal-, or grid-
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type array of receptors is encouraged (refer to figure 8Bjs will be discussed
on a project-specific basis during the project initiaticretmg.

Figure 8.3: Modeling Multi-Story Areas Of Frequent Human Use
(Two Horizontal Locations of 4-Story Balconies)

TNM “Skew — Section” View

Figure 8.4: Nodal-Array Receptor Modeling on Large Parcels
(Schools, Parks, Athletic Fields, etc.)

TNM Plan Views
Athletic Field School
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8.7.3 Terrain Lines

TNM terrain lines shall be modeled as necessary toesept acoustically significant
elevation changes between the most-distant roadway éggeement (EOP) and the most-
distant receptor(s). TNM terrain lines should be matléte accordance with the latest
version of FHWA TNM Release Notes, and FHWA TNM Fretlye Asked Questions

(http://Iwww.thwa.dot.gov/environment/noise/traffic noise dalftnm fags/fag07.cfm#mite

rlinesy).

* Allroadway median and shoulder ditches should be modeled.

» All defining grade changes such as top-of-cut sectiondatidm-of-fill sections
should be modeled (i.e. model any intervening C/F line(syd® roadway(s)
and receptors).

* When possible, terrain lines should be modeled general®yfiglaio the primary
roadway (terrain lines modeled at skewed or perpendicotdesito the roadway
can result in anomalous TNM-predicted sound levels).

* Modeling the right-of-way line(s), cut-lines, and fill-limeas terrain lines is
highly recommended.

* Since a sound barrier defines the ground elevations alanghatizontal
alignment in the TNM model, potential sound barrierizemtal alignments
should be modeled as terrain lines (or as zero-heightiets to limit
discrepancies between predicted without-barrier and-bathier traffic noise
levels.

» Terrain line vertices should be added where terrain Bmesmodeled in close
proximity to receptors so that the terrain line doescneate anomalous vertical
elevation changes in the source-to-receiver path(s).

» Terrain lines should be modeled just outside the homdimits of roadways on
structure, so as to define the depressed ground elevation tnedstructure.
Otherwise, TNM will interpret the ground elevation &s roadway elevation,
even though the roadway is “on structure.”
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Terrain lines should be modeled at the top and bottorataining walls, with a

minimal horizontal distance between the two, so TV perceives the surface
between the top and bottom of the retaining wall todse i vertical.

Since TNM does not interpolate ground elevations betweepoint locations of
two or more receptors, a terrain line should be modeleédrnjusont of any row

or array of receptors, parallel to the roadway(s).

Terrain lines should not be directly copied into TNkérh exported design
exchange formatted (.dxf) elements because the large nainbertices (points)

in the .dxf elements will dramatically increase the numbg calculations

necessary to complete the running of the TNM model.h&ahan converting
.dxf elements into TNM terrain lines, create TNM terrbnes by snapping as
few vertices as possible to appropriately represent thandeature.

Figure 8.5: Terrain Line Modeling (General)
(Median Ditch, Shoulder Ditch, Community Berm)

TNM Plan View

'
4
i

'

TNM “Skew — Section” View
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8.7.4 Sound Barriers

TNM sound barriers should be modeled as the basis fg
potential sound barrier design (refer to section 10motlerate

level of TNM sound barrier modeling input requires minimals Sy i\ el el s e

NOTE:

time and effort; however, it is critical to making appriate and DETAILED INPUT

technically accurate recommendations. Common conseggien
of coarse TNM sound barrier element input consideratayas
unnecessarily large barriers (length and / or segmeghtisg;
aesthetically unpleasing barriers (jagged, notched, and /
undulating top-of-barrier vertical profiles), recommeruiag to

SOUND BARRIER

ACCURATE ANALYSIS

&

build inappropriately justified barriers, and recommendation OPTIMAL DESIGN

not build barriers when justifiable.

Optimization of a single sound barrier horizontal aligminis not sufficient

justification to recommend that specific sound barrier fonstruction.

Identification of one predicted preliminarily feasible daneasonable sound
barrier will be satisfactory for Traffic Noise Awgkes to justify the

recommendation for further study. However, all potdiytioptimal feasible and
reasonable sound barrier horizontal alignments shouldvb&iated as part of
Design Noise Reports.

Sound barriers should be modeled as equally spaced segrhéagial lengths

of 120-feet or less (60-foot foot segments are optimal tocaenwith multiples

of 10-foot, 12-foot, and 15-foot constructed panel lengths). rébkelution of

modeled sound barriers in the horizontal plane is equaifyortant as the
resolution in the vertical plane.

Baseline, or input sound barriers should be modeled wigval top, with a

consistent top-of-barrier grade, or with a convex topasfier vertical profile.

Focus should be placed upon consistent top-of-bareagbns and uniform
barrier segment elevation changes without notches, umhgaor concavities in
the overall top-of-barrier profile.
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Beginning sound barrier analyses with a sound barrier tdyaofer input profile
that is generally a vertical projection of the roadwpsofile is highly
recommended.

Modeling barriers and/or barrier segments with nominats (e.g. 14.0 feet,
16.0 feet, 18.0 feet, etc.) should be avoided unless theerba immediately
adjacent to the roadway edge of pavement.

Modeling sound barriers with specific segment heightsctoesae nominal top-
of-barrier segment elevations is highly recommendegl {Ea barrier segment
has a ground elevation of 320.63 feet, model the segmegtit leei24.37 feet for
a nominal top-of-barrier segment elevation of 325.00 feet)

Final optimization of sound barrier vertical profilelsosld be performed to a
resolution of 1.0-foot segment perturbations.

Final recommended sound barrier top of wall profile segm should have

consistent vertical grades.

Figure 8.6: Final Recommended Sound Barrier Top of Wall Profes

TNM Sound Barrier Analysis Elevation Views

(Note townhouses modeled as sound barriers in background)
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Elevated roadway sections should be modeled with tra#ficiers, as applicable.
Shielding for traffic barrier segments for roadwaysstructure must be correctly
designated for applicable roadway segments.

Acoustically significant structures should be modelednds/idual barriers and

not grouped together into building rows. Apartment bngdi commercial

buildings, townhouse clusters, and individual residencesildhioe modeled

separately. (Note: TNM assesses traffic noise attemutom barriers with zero

perturbations in the “without barrier” condition).

Prior to recommendation in a Design Noise Reportatteustic effectiveness of
earth berm sound barriers shall be proven in a TNM mqgdedi{arth berm sound
barriers shall be modeled as four terrain line TNM eletst bottom of berm
(roadway side), top of berm (roadway side), top ofrbgreceptor side), and

bottom of berm (receptor side).

Figure 8.7: Modeling TNM Earth Berm Sound Barriers

Perspective View of Earth Berm Modeled as 4 Terrain Lines

—_—

Section View of Earth Berm Modeled as 4 Terrain Lines
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8.7.5 Tree Zones

TNM tree zones should be modeled to represent existiddpraproposed forested areas as

necessary to accurately predict traffic noise levels.

Sound level attenuation is commonly considered to be B)d®r an area of
dense forestation 200 feet thick. Since TNM assessé tnaise at angles of
+80° from perpendicular to the roadway, TNM tree zonesilshbe modeled if
the perpendicular width of the densely forested are&35sfeet (35 feet + cosine
(80°) = 200 feet).

Although the widely-accepted criteria for sound attenuatsothat an area of
dense forestation must be 200-feet thick for it to redudsenkevels by ~5
decibels, inclusion of much thinner TNM tree zones hasnbshown to
appreciably affect TNM-predicted traffic noise levels.nclusion of actual
forested areas less than 35 feet wide into TNM modellsbe considered
acceptable if all other features have been modeled (ergintéines, structures,
ground zones, etc.and the modeled tree zone appreciably improves the
predictive accuracy of the validation model.

8.7.6 Ground Zones

TNM ground zones should be modeled to represent existingprapddposed areas of

acoustically significant ground surface conditions, incigdtransitions between two or

more different types of surfaces, and the representafieddly-shaped hard or reflective

surface areas such as parking lots, highway exit rampageas, paved medians, and bodies

of water, etc.
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8.7.7 Building Rows

The use of TNM building rows should be limited to thedaling conditions:

* If more than one large building or structure exists irsel@roximity to the
roadway and the first-row receptors are far away ftioeroadway.

» If the representation of buildings or structures a®deled building row element
improves the accuracy of the validated TNM model redaty modeling the
buildings or structures as separate sound barrier elenwnt®t modeling the
buildings or structures at all.

8.8 Predicted Noise Levels and Traffic Noise Level Contours

All predicted existing and future noise levels will be gated by validated TNM models

(refer to section 8.5). Interpolation between twonwmre receptors, and/or extrapolation
outside of two or more modeled receptors will not be ae@able means of estimating,
assuming, or predicting traffic noise levels at noisesgive receptors.

Per 23 CFR 772.7(9)(c), noise level contours may be used

. . . . NOTE:
project alternative screening or for land use planning toptp
with 23 CFR 772.17; however, noise level contours shallbeot NOISE LEVEL
used for determination of highway traffic noise impact dolirelilis
Iy P MAY NOT BE
Determination of noise level contours shall be madedsgening USED TO

the build-condition TNM models of the actual projeat feceptor DETERMINE

locations at which the requisite contour noise levetspaedicted WALl ERe]H
ANY NCDOT

TRAFFIC NOISE
ANALYSES.

to occur. Utilization of arbitrary TNM models, not repetative
of the actual project, is not an acceptable methodologgssess
project traffic noise level contours.
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9.0 PROJECT NOISE IMPACT ASSESSMENT

Highway noise impacts generally occur as either trafise impacts and/or construction
noise impacts. When traffic noise and constructiosenanpacts are identified, mitigation
must be assessed, and if possible, implemented.

9.1 Traffic Noise Impacts

Traffic noise impacts occur when the predicted trafbicse levels either approach or exceed
the FHWA noise abatement criteria, and/or when thdigied traffic noise levels
substantially exceed the existing noise levels. Noisigation shall be considered for all
traffic noise impacts. A sample summary table far identification of traffic noise impacts
along the project is shown below.

Table 9.1: Traffic Noise Impact Summary

IMPACTED RECEPTORS APPROACHING | g gsTanTiaL | MPACTS TOTAL
DESCRIPTION OR EXCEEDING FHWA NAC NOISE LEVEL |  DUE TO TRAFFIC
INGCREASE BOTH NOISE
rlelclol el £l CRITERIA IMPACTS
NSA 1 o| 25| o of o o] o 11 11 25
NSA 2 o| 19| of of o o] o 0 0 19
NSA 3 o| 10 of of o o] o 17 10 17
TOTALS o|s4f ol o of of o 28 21 61

1. Predicted “substantial increase” traffic noise levgdact per NCDOT Traffic Noise Abatement Policy
2. Predicted traffic noise level impacts due to approachirexceeding Noise Abatement Critesiad “substantial
increase” in Design Year build-condition noise levels.
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Table 9.2 lists the Noise Abatement Criteria (NAC) larsg activity categories, and the

noise levels that, when approached, constitute an imgd€@DOT defines “approach” as

reaching one decibel less than the applicable NAC Leq(bgvydelow.

Table 9.2: Noise Abatement Criteria
Hourly Equivalent A-Weighted Sound Level (decibels (dB(A))

Activity
Category

Activity Criteria *
Leq”

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 essentilefarea is
to continue to serve its intended purpose.

B3

67

Exterior

Residential

67

Exterior

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

52

Interior

Auditoriums, day care centers, hospitals, libraries, oaédi
facilities, places of worship, public meeting rooms, publi
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 inj A-
DorF

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

Undeveloped lands that are not permitted

3

The LegmActivity Criteria values are for impact determinatimmly, and are not design standards

for noise abatement measures.

The equivalent steady-state sound level which, inteadsfeeriod of time, contains the same
acoustic energy as the time-varying sound level duriegdime time period, witheke being the

hourly value of kg

Includes undeveloped lands permitted for this activitgguary.
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Table 9.3 documents the NCDOT criteria for traffic eoisipacts created when predicted
design year loudest hourly equivalent noise levels ‘subisligh increase over existing

loudest hourly equivalent noise levels.

Table 9.3: NCDOT Substantial Increase Criteria
Existing Leq(n) Substantial Increase
<50 dB(A) > 15 dB(A)
51 dB(A) > 14 dB(A)
52 dB(A) > 13 dB(A)
53 dB(A) > 12 dB(A)
54 dB(A) > 11 dB(A)
> 55 dB(A) > 10 dB(A)

9.2 Construction Noise Impacts

Per 23 CFR 772.19, NCDOT shall perform the following tasksstess, and if possible,

minimize the impacts of construction noise for alp&y projects:

(a) Identify land uses or activities that may be affecteddoige from construction of
the project within the traffic noise technical report.

(b) Determine the measures that are needed in the plans pactications to
minimize or eliminate adverse construction noise imp&ctshe community.
This determination shall consider the benefits achievetitae overall social,
economic, and environmental effects and costs of themeat measures.
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(c) Consider construction techniques and scheduling to reducérwetdims noise
impacts to nearby receptors and incorporate the needeglraddt measures in
the project plans and specifications.

The assessment of highway construction noise impacts a

NOTE: potential mitigation options is not an arbitrary or

PROJECT-SPECIFIC superfluous task. It is a requirement of 23 CFR 772, and

CONSTRUCTION shall be completed in a comprehensive manner for all Type

NOISE ASSESSMENT IS _ _ .
projects. Refer to Table 9.4 for typical construction

A REQUIRED TASK
FOR ALL NCDOT equipment noise level emissions. Common factors of

TRAFFIC NOISE project construction noise that should be addressed tasfpar

SRR all traffic noise analyses include, but are not limited t

* Proximity of project construction activities to noigmsitive areas

* Schedule of project construction activities in the esnhiof localized land use(s),
both in terms of the hour(s) of the day (e.g. daytiwening, nighttime), and in
terms of the number and type(s) of days, weeks or m@phsfic activities might
occur (e.g. weekday, weekend, holiday, season, etc.).

» Likelihood of any severe construction noise emissipasticularly from impact-type

equipment, that might occur in the vicinity of noieasitive areas.

The following text is a general example of acceptablesiraction noise impact evaluation
and mitigation assessment documentation. It shouldbaotonsidered “boilerplate” or
universally acceptable for all traffic noise analys@s fulfill the requirement of 23 CFR
772.19, the evaluation of construction noise impacts asgisament of construction noise

mitigation shall be performed on a project-by-projectsasi

Example: Construction Noise Sample Text:

"The predominant construction activities associated with this projecegpected to
be earth removal, hauling, grading, and paving. Temporary and localized
construction noise impacts will likely occur as a result of tleswities. During
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daytime hours, the predicted effects of these impacts will ropotary speech
interference for passers-by and those individuals living or working negprthect.
During evening and nighttime hours, steady-state construction noise emissahns

as from paving operations will be audible, and may cause impacts to astsuith

as sleep. Sporadic evening and nighttime construction equipment noise enission
such as from backup alarms, lift gate closures (“slamming” of dump tgat&s),

etc., will be perceived as distinctly louder than the steady-stateustic
environment, and will likely cause impacts to the general peace and osagese-
sensitive areas — particularly residences, hospitals, and hotels.

Extremely loud construction noise activities such as usage of pierdriand
impact-hammers (jack hammer, hoe-ram) will cause temporary, spo&atl acute

construction noise impacts in isolated areas.

Generally, low-cost and easy-to-implement construction noise contakures
should be incorporated into the project plans and specifications (e.g. work-hour
limits, equipment exhaust muffler requirements, haul-road locatiomsination of

“tail gate banging”, ambient-sensitive backup alarms, construction noise complai
mechanisms, and consistent and transparent community communication and

rapport).

While discrete construction noise level prediction is diffideit a particular
receiver or group of receivers, it can be assessed in a general bapatti respect

to distance from known or likely project activities. For thisject, earth removal,
grading, hauling, and paving is anticipated to occur in the near vicinityhiet
residential neighborhoods, two schools, and one commercial area (shopping center).
Additionally, impact hammer and pile-driving activities are anticipateddour in

the near vicinity of one school as part of the removal and replaceméné 6US

1234 — SR 5678” interchange. Although construction noise impact mitigation
should not place an undue burden upon the financial cost of the project or the
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project construction schedule, pursuant to the requirements of 23 CFR 7if2s19,

the recommendation of this traffic noise analysis that:

Earth removal, grading, hauling, and paving activities in the vicinity of the
three residential neighborhoods (provide neighborhood names and project
station limits, if known) should be limited to weekday daytime hours.

Earth removal, grading, hauling, and paving activities in the vicinity of the
two schools (provide names of schools and project station limits, ifffnow
should be performed during evening and nighttime hours, or any hours
during weekends and/or holidaygNote: Address appropriate construction
activity scheduling recommendations per project-specifisensensitive land
uses in this section).

If meeting the project schedule requires that earth removal, gradingngaul
and/or paving must occur during nighttime hours in the vicinity of one or
more of the three nearby residential neighborhoods (provide neighborhood
names and project station limits, if known), 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 residents.

If construction noise activities must occur during context-seasitours in

the vicinity of noise-sensitive areas, discrete construction rebsgéement
measures including, but not limited to portable noise barriers and other
equipment-quieting devices shall be considered.

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
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Table 9.4: Construction Equipment Typical Noise Level Engisions

Equipment

Noise Level Emissions (dB(A)) at 50 Feet From Equipment

70 80 90 10C

Pile Driver

Jack Hammer

Tractor

Road Grader

Backhoe

Truck

Paver

Pneumatic Wrench

Crane

Concrete Mixer

Compressor

Front-End Loader

Generator

Saws

Roller (Compactor)

'llliii"llll|

1. Adapted fromNoise Construction Equipment and Operations, Building Equipment, and
Appliances U.S. Environmental Protection Agency. Washington DZ.1.
2. Cited noise level ranges are typical for the respeetirepment. For “point sources” such as

construction equipment listed above, noise levels gepelialtipate at a rate of -6 dB(A) for eve

doubling of distance. For example, if the noise léx@h a pile driver at a distance of 50 fee
100 decibels (dB(A)), then at 400 feet, it will generallyBBedecibels (dB(A)) or less.

3. Due to project safety and potential construction naseerns, pile driving activities are typical

limited to daytime hours.
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10. SOUND BARRIER DESIGN GUIDELINES

The following are generally-accepted sound barrier desigsiderations:

* Sound barriers should not be designed with any segm@ftithgreater than 25
feet above the proposed ground line, without explicit NCDgpproval (note
that barrier segment height refers to the heightalbfhorizontal locations
throughout the segment — not just at the segment tgrmini

* Sound barriers should be designed with linear or comypyof-wall or top-of-
berm vertical profiles. Design focus should be placed wpp+of-wall segment
or top-of berm profileslevations not heights Jagged undulations, notches, and
concavities in the top-of-wall or top-of-berm vediigrofiles allow traffic noise
to more easily reach noise-sensitive receptors — reaglucie overall
effectiveness and efficiency of the sound barrier.

* Sound barrier termini should extend beyond the last hedefeceptor by four
times the perpendicular distance from the last beatefieceptor to the barrier.
Sound barrier recommendations that do not meet this degigleline shall
require NCDOT approval prior to report finalization.

* Sound barriers must not be considered where they creaffety hazard, such as
blocking safe vehicle line-of-sight distances.

» Combining the barrier with natural terrain features amdctures (e.g., berms
and retaining walls), particularly at the barrier termioan reduce required
barrier length and/or area.

* Grade cut-fill transitions do not universally require solarier horizontal
alignment shift to/from the edge of pavement to/from tight of way limits.
Optimal sound barrier designs utilize the most cost-g¥eapplication of all
roadway design elements (e.g., grading, drainage, etchimgsm the greatest
reduction in traffic noise.

* Sound barriers function by extending the sound transmigsath length. The
most efficient sound barriers are horizontally lodatear the roadway or near
the most-severely impacted receptors (e {rofv receptors). The predominant
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sound barrier horizontal alignment should not be eqaidigo the roadway and
the most severely impacted receptors.

» The barrier location should take advantage of locahierronditions to benefit
from higher elevations; however, a higher barrier &lem does not always
result in greater traffic noise attenuation. Pnostould be given to overall
sound barrier performance.

» Default TNM sound barrier analysis orthogonal viewa ba misleading with
respect to the representation of sound barrier top-df-mafiles. All
recommended sound barriers must be supported by TNM-predizit lavels;
however, the NCDOT Traffic Noise and Air Quality Groepcourages the use
of spreadsheets and/or other computational tools outsidlMf model(s) as an
intermediate step to derive the basis for the assedsare of acoustically
efficient and cost-effective — optimal — sound barrieegef to figure 10.1).

Figure 10.1: Use of a Spreadsheet for Sound Barrier Pro&lOptimization

TNM Optimized RECOMMENDED

STA Length |TopEl. |% Grade |TopEl. |% Grade |InputHt Area Length
392+00.00 49.26 649.20 3.3% 650 4.1% 12.8 664 43
392+50.00 49.32 650.85 5.4% 652 4.1% 14.15 731 439
393+00.00]  52.33| 653.50 2.4% 654 1.9% 15.5 831 52
393+50.00 52.26 654.75 2.4% 655 1.9% 16.25 269 52
011-+00.00 50.91 656.00 1.2% 656 2.0% 17 901 51
011+50.00 50.69 656.60 -0.8% 657 0.0% 18.4 943 51
012+00.00]  98.83| 656.20| -0.2% 657  -1.0% 18.8 1,818 99
013+00.00 101.42 656.00 0.0% 656 0.0% 18 1,876 101
014+00.00 99.89 656.00 -1.0% 656 -1.0% 19 1,898 100
015+00.00 99.72 655.00 0.1% 655 0.0% 19 1,940 100
016+00.00| 100.61| 65510 -2.4% 655  -2.0% 19.9 2,022 101
017+00.00 98.73 632.70 -3.3% 653 -3.0% 20.3 2,019 99
018-+00.00 98.30 649.40 -3.7% 650 -3.0% 20.6 2,070 99
015+00.00 101.01 645.70 -1.9% 647 -3.0% 21.3 2,096 101
020+00.00] 100.16) 643.80) -2.3% 644  -3.0% 20.2 1,938 100
Note: The “Optimized % Grade” changes represent a more condistamvex shape —

a more “optimal” top-of-wall-profile — than the “TNM % Grade” change
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Optimal sound barrier designs break the line-of-sightvben receptors and the
roadway noise source. Use the TNM line-of-sight chiedk to confirm that
sound barriers break the line-of-sight for all benefi@tkeptors. Breaking line-
of-sight to all roadway traffic noise sources for aknefited receptors is
desirable; however, it is not an absolute requiremertidaner design.

NCDOT does not generally construct maintenance openingsund barriers.
For instances in which special project conditions née#sssound barrier
maintenance openings, they will be considered on a casadeybasis. It is
much more preferable to provide doorways or other closapknings at
locations where through-barrier access is desirabler s&ch approved cases,
maintenance gaps shall be flanked by overlapping barretioss at least four
times the gap width in length (i.e., for a 10-foot wide gap, gbund barrier
should have panels that overlap at least 40-feet), tinedsbarrier top profile
elevation(s) shall be maintained on both sides of dpening, and the
overlapping panels shall be oriented as parallel to ahedway as possible to
minimize the potential for roadway traffic noise retiens.

Consideration should be given to the effects of soundiegbsrrand the
construction of sound barriers on sunlight and shadows ifeay.residential
neighborhood faces a proposed highway to the south, Hubevbuffered by a
wide tract of dense forestation, the potential sounddvatesign should consider
the negative effects of tree removal — removing therahtooling and shading
against the sun - for the construction of the sounddwaurri

Sound barrier design should consider and provide accessettyiilrants as
necessary, as coordinated with the appropriate jurisdatentity.

Sound barrier vertical profile segment elevations shatilearly marked on the
appropriate design plan sheet(s).

A parallel barrier analysis shall be performed fdrimdtances in which sound
barriers are considered or recommended on opposing didesadway.
Absorptive materials or treatments shall be consdl&resound barriers that are

predicted to reflect noise into noise sensitive areas.
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Although the reasonableness design goal is a 7 dB(A) lieduct at least one
first-row impact, preference will be given to feasibledareasonable barrier
designs that reduce with-barrier noise levels belowCN#iteria, reduce with-
barrier noise level increases below substantial asgeimpact limits, and/or

facilitate similar with-barrier noise levels throughadhe noise sensitive area.
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11.0 EEASIBILITY AND REASONABLENESS

Title 23 CFR 772.139(d) requires the examination and evaluatiteasible and reasonable

noise abatement measures for reducing the noise impacts.

11.1 Feasibility

Determination of feasibility is the combination of adme and engineering factors
considered in the evaluation of a noise abatementuread he following factors apply to
the determination of feasibility:

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

* Engineering feasibility of the noise abatement medsyurghall consider adverse
impacts created by or upon property access, drainage, smpogrutilities, safety,
and maintenance requirements.

» The effects of secondary traffic noise (e.g., norjgatatraffic noise) and non-traffic
noise sources on attainable Noise Level Reduction diwliconsidered when

developing effective noise mitigation measures.

Although projects with full control of access are tglly optimal

NOTE:

for the design of traffic noise abatement measurasddarriers
occasionally meet feasibility requirements on unaletd access JUST BECAUSE
IT’S NOT AN

INTERSTATE
examination of possible traffic noise abatement meashak be DOESN’T MEAN IT

and partial control of access roadway facilities. ofnprehensive

conducted for the benefit of all predicted traffic noisgacts — CAN'T GETA

. SOUND BARRIER.
regardless of project roadway access.
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11.2 Reasonableness

Determination of reasonableness includes the combinatioisooial, economic, and

environmental factors considered in the evaluation of isenabatement measure. Per

NCDOT Traffic Noise Abatement Policy, sound barneasonableness determination is

based upon the following three factors:

(a) Viewpoints of the property owners and residents of etidiited receptors shall be

(b)

solicited. One owner ballot and one resident ballotl dbmlsolicited for each
benefited receptor. Points per ballot shall be disted 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 wiltimmoa unless a simple
majority of all distributed points are returned thaticgatles the balloted voters do

not want the abatement measure.

The maximum allowable base quantity of noise walls andéwthen berms per
benefited receptor shall not exceed 2,500 #&nd 7,000 y§ respectively.
Additionally, an incremental increase of 35 fior noise walls and 100 §dor
earthen berms shall be added to the base quantity peavdrage increase in
dB(A) between existing and predicted exterior noise fewel all impacted
receptors within each noise sensitive area, which is defisea geographically
limited area in which noise sensitive land uses existatgtor may be exposed to,
similar noise sources. A base dollar value of $37,500 pluscaemental increase
of $525 (as defined above) shall be used to determinenaldleness of buffer

zones and noise insulation.
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Example: TNM-Optimized Noise Abatement Measure M&sdasonableness

Criteria:

Design square footage of proposed noise abatement mea2&@0o ft
Number of benefited receptors = 12

V = 24,000 + 12 = 2,000%t

Projected level of 72 dB(A) — Existing level of 69 dB(A) = B=IB(A)
Allowable square footage = 2,500 ft 35 € (3) = 2,605 ft > 2,000 ft,

therefore, the noise abatement meagireasonable.

Example: TNM-Optimized Noise Abatement Measure DdaesMeet

Reasonableness Criteria:

Design square footage of proposed noise abatement mea26y@08 ft
Number of benefited receptors = 8

V= 26,000 + 8 = 3,250 %

Projected level of 70 dB(A) - Existing level of 65 dB(A) =3dB(A)

Allowable square footage = 2,500° ft 35 f€ (5) = 2,675 ft < 3,250 ft,

therefore, the noise mitigation measig@ot reasonable

(c) A noise reduction design goal of at least 7 dB(A) mustuaduated for all front
row receptors. At least one benefited front roweptar must achieve the noise
reduction design goal of 7 dB(A) to indicate the noiseteabant measure

effectively reduces traffic noise.

11.3 Equivalent Receptors/Other Land Uses

Representation of several types of land uses as maredihe receptor is appropriate in
some cases. These receptors typically include agimgssareas, playgrounds, schools, pre-
school and daycare facilities; churches, hospitalsirereént homes; parks, trails,
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campgrounds, cemeteries, and other exterior areasqufefne human use for the land uses
found in the NAC activity category ‘C’. A grid- or nodgbke array of receptors shall be
used to accurately assess the extent to which largerracsgptors and/or locations
represented by more than one equivalent receptor are tedpéefer to section 8.6.2).
Noise mitigation shall be considered for all modelecpéar locations within the grid- or
nodal-type array for which impacts are predicted. NCDR@uist approve both the
equivalent receptor calculations and the locations efefuivalent number of receptors

throughout the grid- or nodal-type array.

To determine the effectiveness of the noise wall, gmivalent number of residents is
determined by using the formula:

Equivalent # Residences = # Occupants + (# People/Residene Usage

Where:

# Occupants = # People (Students, Visitors, etc.).

3 = Average # of People/Residence (North Carolina RalAderage)

Usage = # of Daily Hours Used + 24 Hours Per Day x DaysdUer Year +
Days Per Year (or Days Used Per Week + Days Per Week)

For the calculation of equivalent residences for school

* The number of students shall be assessed as the gestliool capacity or
existing enrollment.

* The “Daily Hours Used” shall be the number of hoursabich the school is
in operation on a typical instruction day. NCDOT assedtie hours of
operation as being from one hour before the opening bdll twa hours

after the closing bell of each full-length school day.
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Example: Eqguivalent Residences at a School:

For a school with 500 students, and a bell schedule bet8:68 a.m. and 3:00

p.m., the Equivalent # of Residences would be calculated a

500 students + 3 x ((1 + 7 + 2) Daily Hours Used + 24 Hours[Rerx 180
Instructional Days Per Year + 365 Days Per Year) = 34 Btpnv Residences

Example: Equivalent Residences at a Day Care Facility

For a day care with 200 children that operates between /h@iGaad 7:00 p.m.
on Mondays through Fridays, the Equivalent # of Residencegldwbe

calculated as:

200 children + 3 x ((12) Daily Hours Used + 24 Hours Per Day »pbréiing
Days Per Week + 7 Total Days Per Week) = 24 EquivalesidReces

Example: Eqguivalent Residences at a Park:

For a park operating year-round during the hours of sunlightwfach the
average daily patronage is 100 visitors, the EquivalentResidences would be
calculated as:

100 people + 3 x ((12) Average Daily Hours of Sunlight + 24 HR@sDay) =
17 Equivalent Residences
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11.4 Common Noise Environment Cost Averaging

NCDOT will utilize cost averaging among all noise sewsiareas within the same Activity
Category in Table 9.2 that are exposed to similar noigeces and levels; traffic volumes,
traffic mix, and speed; and topographic features (commase renvironment) if:

(1) No single common noise environment exceeds twostiime base quantity
reasonableness criteria (e.g., two times 2,500 squaredie¢tyo times

7,000 cubic yards); and,

(2) Collectively, all common noise environments beingraged do not exceed
the base quantity reasonableness criteria.

NCDOT shall approve the limits of Common Noise Environtaeprior to assessment of
sound barrier reasonableness based upon the Cost Avergtgng.c

11.5 Sound Barrier Feasibility and Reasonableness Worksheet

The NCDOT Traffic Noise and Air Quality Group has depeld a worksheet to assist with
the assessment of sound barrier feasibility and rebkmess (see Appendix C). A
completed worksheet is required to accompany each indivituaé abatement measure
investigated.
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12.0 REPORTING

Although consistency in reporting and report formattingdesirable, NCDOT does not
intend to dictate the exact content and formatting bfraffic noise analyses and design
noise reports. All NCDOT traffic noise analysesidtide written in a manner necessary to
adequately and appropriately document the relevant nomktioms (traffic and otherwise),
the assessment of traffic noise impacts and consiruciise impacts, the analysis of all
potential traffic noise abatement measures (includintyses of measures that do not meet
feasibility and/or reasonableness criteria), all nee®ndations for mitigation, and other
information pertinent to traffic noise in the contexthe subject project(s).

With the exception of TNM model validation (refer tecton 8.6), all noise levels shall be
rounded to the nearest whole decibel prior to manipulatamn trfaffic noise impact
assessment and insertion loss/noise level reductionlaadns. Unless explicitly requested
otherwise, all noise levels shall be stated in unite/fwole decibels in all NCDOT traffic
noise analyses and design noise reports. All noig deescriptors such as metric, time, and
spatial references (e.g.eqa-n) Shall be included as appropriate. NCDOT shall consiaer t
gualification of one or more noise level descriptorsth@ ease of reporting. For example,
“L eq’ may be qualified to represent eba-ny throughout an entire report.

The guidance provided in this section is intended to bepoeimnsive; however, specific

features of individual projects will dictate the requissnts of each traffic noise analysis
and/or design noise report that must be fulfilled tes8a3 CFR 772.

12.1 Executive Summary

The Executive Summary should contain the following imfation:

» General project description

» Date of Public Knowledge (if known)
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* The number, type, and general location of any predicéfictnoise impacts
* The location of any recommended noise barriers

* The general, summarized conclusion/recommendation

12.2 Table of Contents

The Table of Contents shall contain the following infation:

» Section and subsection numbers, titles, and pages
* Appendix titles
» List of Tables, with table numbers, titles, and pages

» List of Figures, with figure numbers, titles, and pages

12.3 Project Location and Description

The Project Location and Description should expand upergéneral description found in

the Executive Summary.

* Detailed project description, including the project loaatid@IP number,
design year, date of data collection and weather conditiaring field work

» Description of existing land uses (and proposed land udauin)
12.4 Procedure
The procedure by which the noise analysis is completetependent upon the type of
analysis (e.g., traffic noise analysis, or designseaieport), the type of project (e.g.,
widening, new highway construction), and the relevancearof previous traffic noise

analyses to the presently known project conditions fas the project changed appreciably
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since any previous traffic noise analyses were perforyned=enerally, the Procedure

should include:

» Citation of all previous traffic noise analyses fog firoject

* Equipment, duration, and start/stop times for ambientendevel data
collection

* General descriptions of the: TNM model validation(s), M Nmodeling
processes, traffic noise impact assessment, and TNiglbion assessments

» Description of the construction noise impact assessmethodology

12.5 Characteristics of Noise

An informative description of the characteristics ofseoshall be included in all NCDOT

traffic noise analyses and design noise reports.

12.6 Noise Abatement Criteria

An informative description of applicable Federal andtéteriteria and policy for the
assessment of traffic and construction noise impaatsimpact mitigation measures shall
be included in all NCDOT traffic noise analyses and desmse reports.

12.7 Ambient Noise Levels

An informative description of the ambient noise levebdabtained as part of the field work
shall be included in all NCDOT traffic noise analyses aedigh noise reports. At a

minimum, the description of ambient noise levels sihalude the following information:

* A general definition of ambient noise
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* A general description of the ambient noise environmemi(t)e vicinity of
the project, including dominant and otherwise significantrees of existing
noise

 The number, general descriptions, and photographs of tlaidos of
ambient noise level data collection

* The range and general discussion of the noise lebédsned in the ambient
monitoring data

A reference to the appendix citing the hourly-equivalenbiant noise
levels, Leqtny Obtained and/or predicted for all receptors in the iticiof the

project

12.8 Procedure for Predicting Future Noise Levels

An informative description of the comparative assessmed/or TNM analysis process
shall be included in all NCDOT traffic noise analyses amsigilenoise reports. Also, the
procedure for predicting future noise levels shall deschbdevel of project design upon

which the analysis is based (e.g. functional projectgylpreliminary project plans, etc.).

12.9 Traffic Noise Impacts and Noise Level Contours

A general and project-specific description of traffic eaimmpacts and predicted traffic noise
level contours shall be included in all NCDOT traffioise analyses and design noise
reports.

Predicted traffic noise level contours shall be citeterms of distance from the roadway
centerline for 71 dB(A) and 66 dB(A) — the noise levels laitivexterior traffic noise level
impacts definitively occur for NAC “B”, “C”, and “E” lad uses. The basis for noise level

contour prediction shall be TNM-predicted noise levdlsome or more representative
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receptors from one or more validated TNM model(s) efattual project. Arbitrary or “flat
and level” TNM models shall not be used to predict traibise level contours.

The general traffic noise impact description shalludelthe definitions of NAC “approach”

and “substantial increase” traffic noise impacts. Ppheject-specific traffic noise impact
description shall include the number and type of impactsr(te table 9.1).

12.10 Potential Traffic Noise Abatement Measures

As part of all NCDOT traffic noise analyses and desigisen reports, a comprehensive
discussion of potential traffic noise abatement measthell be provided, including, but not
limited to, discussion of the following:

* Highway alignment selection

» Traffic system management measures

* Buffer zones

* Vegetation

* Proper use of land controls

* Building insulation

* Noise barriers

All traffic noise abatement measure assessments lshalkescribed in detail, including the
measures that do not meet feasibility and reasonableness.

12.11 Construction Noise

All NCDOT traffic noise analyses and design noise repshall include a general
discussion of construction noise, as well as a compsahe discussion of the project-
specific construction noise impact and mitigation essesit (refer to section 9.2).
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12.12 Conclusion

A definitive conclusion shall be made as part of all NB@ODtraffic noise analyses and
design noise reports. The conclusion should cite thegrname (including TIP number),
the process/procedure by which traffic noise levels anmpacts were assessed (e.g.
ambient noise monitoring, TNM modeling, etc.), and make@mmendation regarding
noise abatement (e.g. further study, recommendatioabafement measures, no further
action, etc.). The recommendation should state vehet is “likely” or “unlikely” that
noise abatement measures will be installed for eade rs@insitive area identified. “Likely”
does not mean a firm commitment. The final decisiarthe installation of the abatement
measures shall be made upon completion of the projeandas$ie public involvement

process, concurrence with the NCDOT Policy, and FHA@Aroval.

12.13 References

A list of applicable references shall be included as gfeatl NCDOT traffic noise analyses

and design noise reports.

12.14 Project Mapping

Project mapping shall include a representation of theeeptioject (study area) on one
image, and detailed small-scale images as necessafgptopaately document receptor
locations, traffic noise levels, impacts, and mitig)at All project maps shall include a title
block, a legend (as applicable), properly oriented nortiwamcaftsperson’s name, and map
creation date.

* Project Map: aerial photogrammetry or other approptase mapping of

the entire project, defined by a logical scale or denotdeiag not to scale.
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Detailed Study Area Maps: aerial photogrammetry shgwine project and

all noise receptors on one or more images, defined bynaistent logical
scale based upon receptor density. All receptors locatddnwaroposed
right of way limits, predicted traffic noise impactedceptors, predicted
impacted and benefited receptors, and predicted non-impaeteefited
receptors shall be clearly distinguished in the detatady area maps.

12.15 Appendices

The Appendices of all NCDOT traffic noise analysed dasign noise reports contain the

detailed assessment of monitored noise levels, traffise model validation, predicted

noise levels, noise level impacts, traffic noise nhasteund barrier analyses, mitigation

recommendation(s), and other significant informationuidiclg, but not limited to:

Ambient Noise Level Monitoring: Information defining thene, duration,

receptor number, land uses, hourly-equivalent sound Jewedather data,
sound level meters (identified by meter manufacturerlehoumber, and
serial number) shall be provided for each ambient nieigel monitoring
receptor location. Laboratory calibration certificatehall be included.
Tables 12.1 and 12.2 are provided as a general reference; hpadggigonal
information may be required to describe the ambiergentevel monitoring
data on a project-specific basis.
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Table 12.1: Project Ambient Hourly-Equivalent Sound Levels, bqgny'

Roadway Noise| Start/Stop L eq(n)
Setup Receptor Land Use Source(s§ Time (dB(A))
1.1 Residentic us 2¢ 73
1 1.2 Residentie Us 2¢ 8:50 - 9:10 57
1.G Residentic us 2¢ 47
2.1 Residentic us 2¢ 51
2 2.2 Residentic us 2¢ 9:50 - 10:10 54
3.1 Residentic us 2¢ 69
3 3.2 Residentie Us 2¢ 10:30 — 10:50 66
3.2 Residentic us 2¢ 65
4.1 Schoo UsS 2¢ 57
4 4.2 Schoo Us 2¢ 11:20 — 11:40 64
4.c Schoo UsS 2¢ 57

1.In accordance with FHWA guidance and accepted industryatds, hourly equivalent sound levels
Leqny Were extrapolated from short-term data collectiomibodng sessions, and are expressed in units
A-weighted decibels (dB(A)) rounded to the nearest whole rumb

2.For each Setup, noise meters were located at logicatidas for the assessment of existing highwa
traffic noise.

Table 12.2: Project Noise Monitoring Sessions Weather Ddta

Temp. Dew Pressure wind Wind Relative Precip.
Setup | opy Point (in) Dir, Speed | ity | (in)
W) (mph)
1 69 53 30.19 E 5.8 57% 0.00
2 72 51 30.20 SE 9.2 48% 0.00
3 75 55 30.20 SE 6.9 50% 0.00
4 78 57 30.21 ESE 4.6 51% 0.00

Source: Weather Undergrourtdtp://www.wunderground.copfor the local weather station.

* Hourly Equivalent Traffic Noise Level Tables: informatiadefining all

noise-sensitive receptors, noise-sensitive land use (BB&€gory), number
of dwelling units (equivalent receptors), property address, @redicted
loudest-hourly equivalent noise levels (refer to table 12.3)
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Table 12.3: Noise Sensitive Receptors and Hourly Equivalent @ Levels

Predicted Noise Levels, bqn)
Receptors (dB(A))
ID# Use NAC | D.U.c Address EX. No-Build 0
R-1 Res B 1 3205 Sunbright L 60 7
R-2 Res B 1 3207 Sunbright L 60 7
R-3 Res B 1 3209 Sunbright L 59 7
R-4 Res B 1 3211 Sunbright L 60 6
R-520E Schoo C 16 11755 Cleveland F 56 2
R-520C Schoo C 16 11755 Cleveland F 52 2
R-520C Schoo C 16 11755 Cleveland F 51 1
R-520E Schoo C 16 11755 Cleveland F 52 2
R-520F Schoo C 16 11755 Cleveland F 51 1
Predicted “No-Build” Alternative Design Year 2035 Traffioise Impacts:* 4t o

1. Predicted traffic noise level impact due to approachimexoeeding NAC.

2. Predicted “substantial increase” traffic noise lewgbact.

3. The number of predicted impacts is not duplicated ifptre are predicted to be impacted by more tha
one criterion (e.g. if a receptor is impacted by NAC &dd NAC “D”, it is counted as only one impact).

4. Total number of predicted traffic noise impacts unterNo-Build alignment alternative = 4.

e Traffic Noise Models: information pertaining to the put and

implementation of all FHWA Traffic Noise Model (TNMjuns for the
purpose of assessing project-related traffic noise lew&lsa minimum, this
information should include a general description of all nexeTNM
elements (roadways, receptors, terrain lines, etwe)yalidation process and
accuracy (refer to table 12.4), and a description of the ingdéerations by
which traffic noise levels were assessed. All TNMdels associated with
the traffic noise analysis/design noise report musinbkided in electronic
format as part of each draft and final report submissiBlCDOT requires
approval of the TNM validation model(s) prior to commlatof the draft
report(s).
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Table 12.4: TNM Validation Table

Monitoring Location Measure . TNM-PredicEen Validation Delta

I—eq(h‘ dB(A) I—eq(h‘ dB(A) (Pred. - Measl.)
M-1.1 62.1 62.2 +0.1
M-1.2 62. 63.2 +0.€
M-1.2 61. 61.¢ +0.1
M-2.1 83.1 80.2 2.6
M-2.2 70.¢ 72.C +1.1
M-2.2 64.2 63.7 -0.¢
M-3.1 67.1 66.¢ -0.2
M-3.2 61.¢ 62. +0.E
M-3.2 55.2 51.¢ 3.8

Hourly equivalent noise levelscds, are expressed to the nearest one-tenth decibelstoeethat TNM-
predicted noise levels validate to within +1.7 dB(A) ofasm#red noise levels without the benefits
rounding.

The Frow noise monitoring location M-2.1 is approximately B'of the existing roadway, and is n
indicative of a noise-sensitive land use in the viginftthe project.

The 3%row noise monitoring location M-3.3 is approximately 4@E of the adjacent ramp, and it
approximately 50’ higher in elevation. Ramp vehiclefitafias audible during the short-term monitori
session; however, local community non-traffic-relatexise sources (e.g. air conditioning units) w
perceived to be dominant. Given that tife and 2%row receptors M-3.1 and M-3.2 validated to a h

degree of tolerance to the monitored noise levels (-0.2+8rkl dB(A), respectively), and that the TNy-

predicted noise levels at M-3.3 dogver than the field-monitored noise levels, traffic ndseonsidered t(
be an insignificant component of loudest-hour noisddesethe M-3.3 location.
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* Noise Barrier Analyses: as applicable, a generalizedktailed summary of

the assessment of noise barrier reasonablenessfiic troise analyses and
design noise reports. This may be provided in text oldalimrm; however,
it should include mapping of the noise sensitive area antbércation(s),
the logical description (e.g. neighborhood and/or Ist@et name(s)), noise
barrier length, number of impacts, number of benefite maximum
allowable base quantity per benefit, and the base quamtitpenefit of the
abatement measure (noise wall and/or earthen bexmise barrier analyses
should be provided for all optimized barriers — including oadibarriers
that do not meet feasibility and reasonableness iexiter
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Recommended Noise Barrier Envelope Drawings: Scale gohanprofile
drawings consistent with NCDOT CADD standards shall lowiged for all
barriers recommended in Design Noise Reports. Althonghoo both noise

wall and/or earth berm termini or other significantrigat points may be
defined in reference to the alignment and project survatyostng of the
adjacent roadway, all recommended noise walls andith é&rms shall
have distinct horizontal alignments (e.g. “-NW-A-"hda stationing. The
envelope drawings should also include a logical descriptiaroise barrier
segment top elevations, either by wall segment numbensall segment

lengths.

Predicted Traffic Volumes: the base year, predictedydegear no-build,

and predicted design year build-condition traffic voluchagrams for all
detailed study alternatives. Base year traffic volisteall be assessed as the
greater of base year Designh Hour Volumes (DHV) dfitr@ounted in the

field during ambient noise level monitoring.

North Carolina Department of Transportation Traffic id¢o Abatement

Policy: a copy of the policy should be included in eagiort.
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13 PUBLIC INVOLVEMENT

13.1 Communication and Public Hearings

Communication with the community regarding noise impaats$ possible noise abatement
shall occur early in the project development process antintie beyond the project public
hearing. NCDOT will communicate with citizens to preéseformation on the nature of
highway traffic noise, and discuss the types and tsffet noise abatement measures that
may be considered. The concerns of the community beah major consideration in
reaching a decision on the abatement measures to be proAdeneeded, public outreach
may include smaller-scale meetings with individual commmes and neighborhoods, as
well as project-wide workshops and hearings. Educationgdrials pertaining to traffic
noise will be presented and distributed at public meetings

NCDOT shall provide clear and concise explanations incatimunications and interactions

with the public and local governments.

Upon approval of final environmental documents (CE, FONSDD), NCDOT shall
provide written notice of the Date of Public Knowledgansmitted via certified mail, to all
relevant local governments. This notice shall inclugplieable specific language from
NCDOT Traffic Noise Abatement Policy regarding thepassibility of local governments
and private landowners to provide traffic noise abaterdmnidevelopment permitted after
the Date of Public Knowledge.

13.2 Noise Abatement Measure Voting Process

The viewpoints of the benefited receptors shall becisedi after completion of Design
Noise Reports. Each benefited resident will get orte.vé&cach benefited owner will also
get one vote (i.e., an owner who resides at a prediteefited property will be able to cast
two votes). Owners of predicted first-row benefitll véceive an additional two votes. All
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noise mitigation measures recommended in the DesigreNReport shall be constructed
unless a simple majority of opposing votes are recdivedtimely manner. All benefited

residents and property owners shall have a period e&fif15) to thirty (30) days to cast
their votes to NCDOT.

- 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
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14 MISCELLANEOQUS

14.1 Noise Abatement Measure Standards

To provide standard structural design criteria for theparation of noise barrier plans and
specifications, the American Association of Statehiigy and Transportation Officials
(AASHTO) Subcommittee on Bridges and Structures developedd&GSpecifications for
Structural Design of Sound Barriers”, which was published in 198%amended in 1992
and 2002. These specifications allow for more consistandyless conservatism in barrier
design. FHWA encourages highway agencies to apply neatisise barrier structural
design practices and to avoid overly conservative dgsmredures, especially those related
to wind load criteria. Also, the AASTHO Green Bookrecommended for site design
requirements. Finally, noise barrier material typksuld be selected based on economics,

effectiveness, and visual impacts.

14.2 Federal Participation

The cost of noise abatement measures may be includedeircdst of federal-aid
participating projects with the federal share being the smsbat 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 beléeasibreasonable.

14.3 Third Party Participation

(a) Third party funding of noise abatement measures cannatsée to facilitate
sound barrier reasonableness. Third party funding can hededoonly by
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public entities, and can only be used to pay for additioraiufes such as

landscaping and aesthetic treatments for noise baithat meet reasonableness
criteria.

(b) If an entity (e.g., a local government) requests theotiseaterials that are more
costly than those typically provided by NCDOT, the retjngsentity must
assume 100% of the actual additional construction cost.

(c) If an entity (e.g., local government) insists ba provision of a noise abatement
measure deemed not reasonable by NCDOT, an abatemestmmemay be
installed provided that the entity assumes 100% of the ddstse costs include,
but are not limited to: preliminary engineering, actuatstouction costs, and
maintenance. In such cases, NCDOT’s noise barrigtenmal, design, and
construction specifications must still be met. In sceves, NCDOT will assume
0% of the present or future liability associated with tbenstruction,
maintenance, and ownership of the abatement measurgthefmore, the
requesting entity will hold NCDOT harmless.

(d) For (b) and (c) above, a settlement agreement blealigned before design
begins, and payment shall be made to NCDOT beforercmtisin begins.

14.4 Aesthetics

NCDOT has initiated a program for the improvement of dobarrier aesthetics. Good

engineering judgment shall be applied toward context-sensitived barrier design until
the program is formally implemented.
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14.5 Noise Compatible Land Use

NCDOT will develop information pertaining to noise compa&ilaind use. This information
will be distributed to local municipalities and will laevailable to the public at meetings,
workshops, and public hearings. Refer to the FHWA guidantenoise compatible
planning, available on line at:

http://www.fhwa.dot.gov/environment/noise/noise compatidEnmng/

14.6 Constructability

NCDOT shall develop a comprehensive approach to traffic ramsdysis and mitigation
design that considers the constructability of recomner@d@mtement measures. Solutions
to project-specific constructability issues shall belegu to fulfill the assessed need for

mitigation.
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NCDOT Traffic Noise Abatement Policy

INTRODUCTION

This document contains the North Carolina Departmemtrafsportation (hereinafter NCDOT)
policy on highway traffic noise and construction nasel describes the implementation of the
requirements of the Federal Highway Administratioar@mafter FHWA) Noise Standard at 23
Code of Federal Regulations (CFR) Part 772 as they ieldezleral and state funded highway
construction in North Carolina. This policy was developedhgyNCDOT and reviewed and
approved by the FHWA.

The North Carolina Department of Transportation Trafloise Analysis and Abatement
Guidance Manual and 23 CFR 772 are intended to be companionealusitmthis policy.
PURPOSE

This policy describes the NCDOT process that is used grmeting traffic noise impacts and
abatement measures and the equitable and cost-effegpemditure of public funds for traffic

noise abatement. Where the FHWA has given highwaycaggefiexibility in implementing the
23 CFR 772 standards, this policy describes the NCDOT approacplementation.

APPLICABILITY

This policy applies to all "Type I" federal, statefederal-aid highway projects in the State of
North Carolina, including federal projects that are adstémed by local public agencies.
NCDOT does not participate in nor fund Type Il (retrofiijojects along existing state

transportation facilities. Noise analyses are eguired for Type Ill projects. Each of these
project types are defined below. This policy shall be edpliniformly and consistently to all

Type | federal projects throughout the state.

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

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

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

(i) Substantial Vertical Alteration. A project thamoves shielding, therefore
exposing the line-of-sight between the receptor and#fiectnoise source.
This is done by either altering the vertical alignmertefhighway or by
altering the topography between the highway trafficens@urce and the
receptor; or,

(c) The addition of a through-traffic lane(s). Thisludes the addition of a through-traffic
lane that functions as a HOV lane, High-Occupancy (FDT) lane, bus lane, or truck
climbing lane; or,
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(d) The addition of an auxiliary lane, except for wiies auxiliary lane is a turn lane; or,

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

(N Restriping existing pavement for the purpose of addittg@ugh-traffic lane or an
auxiliary lane; or,

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

(h) If a project is determined to be a Type | project utldisrdefinition then the entire
project area as defined in the environmental document ypa [Mproject.

Type Il Project.

A Federal or Federal-aid highway project for noise abate on an existing highway. For a
Type 1l project to be eligible for Federal-aid funditige highway agency must develop and
implement a Type Il program in accordance with sectio2.7(e).

Type Il Project

A Federal or Federal-aid highway project that does net the classifications of a Type | or
Type Il project. Type Ill projects do not require a noisalgsis.

The highway traffic noise prediction requirementssaanalyses, noise abatement criteria, and
requirements for informing local officials in 23 CFR 772 #md policy constitute the noise
standards mandated by 23 U.S.C. 109(1). All highway projecthveine developed in
conformance with this policy shall be deemed to be inm@ance with the FHWA noise
standards.

Projects let for construction on or after July 13, 2011l fleareviewed under the criteria of this
policy; however, the original date of public knowledge steathain unchanged.

DATE OF PUBLIC KNOWLEDGE

The Date of Public Knowledge of the location and potemi@ke impacts of a proposed
highway project is the approval date of the final enviromaedocument, e.g., Categorical
Exclusion (CE), State or Federal Finding of No Significkanmpact (FONSI) or State or Federal
Record of Decision (ROD).

After this date, the federal and state governments atenger responsible for providing noise
abatement measures for new development within the moisact area of the proposed highway
project. It is the responsibility of local governmeaisl private landowners to ensure that noise-
compatible designs are used for development permittediaét&ate of Public Knowledge.
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This policy applies only to developed land and to undevelop®t! flar which development is
permitted before the project Date of Public Knowledgehe Tcriteria (trigger date) for
determining when undeveloped land is permitted for developnsethe approval date of a
building permit for an individual lot or site.

TRAFFIC NOISE PREDICTION

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

Average pavement type shall be used in the FHWA TNM®@uture noise level prediction.

Noise contour lines may be used for project alternativeening or for land use planning, but
shall not be used for determining highway traffic noise irtgpac

Traffic characteristics that would yield the loudest hpeduivalent traffic noise levels for the
design year shall be used in predicting noise levels ssekaing noise impacts.

Traffic noise prediction must adhere to all method@egletailed in the NCDOT Traffic Noise
Analysis and Abatement Guidance Manual.

NOISE IMPACT DETERMINATION

Traffic noise abatement for NCDOT highway projecte@&ranted and must be considered when
traffic noise impacts are created by either of thiewahg two conditions:

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

(b) The predicted traffic noise levels for the Desigear substantially exceed existing
noise levels as defined in Table 2, found on page 5 of thisypol

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

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

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

Noise Abatement Criteria

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

Activity
Criteria *
Leq(h)?

Evaluation
Location

Activity

Category Activity Description

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 purpgse.

B3 67 Exterior Residential

Active sport areas, amphitheaters, auditoriunjs,
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
E3 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 - - retail facilities, shipyards, utilities (water
resources, water treatment, electrical), and
warehousing

G -- -- Undeveloped lands that are not permitted

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

2 The equivalent steady-state sound level which intadspeeriod of time contains the same
acoustic energy as the time-varying sound level durengame time period, with Leq(h)
being the hourly value of Leg.

% Includes undeveloped lands permitted for this activitygmry.
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Table 2

Substantial Noise Level Increase

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

Existing Noise Levet Predicted Design Year Noise Level

(Leq(h)) Increasé (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

1 Loudest hourly equivalent noise level from the combinatfonatural and mechanical
sources and human activity usually present in acpéatiarea.
2 Predicted hourly equivalent Design Year traffic noiselleninus existing noise level.

ANALYSIS OF NOISE ABATEMENT MEASURES

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

Feasibility

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

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

(b) Engineering feasibility of the noise abatement measyrsfall consider adverse
impacts created by or upon property access, drainage, tppggtdilities, safety, and
maintenance requirements.
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Reasonableness

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

(b) Viewpoints of the property owners and residents of atlebeed receptors shall be
solicited. One owner ballot and one resident bahatl e solicited for each benefited
receptor. Points per ballot shall be distributed infoflewing 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 wilire@unless a simple majority of
all distributed points are returned that indicates liloted voters do not want the
abatement measure.

(c) The maximum allowable base quantity of noise walls areicthen berms per
benefited receptor shall not exceed 2,56@ufid 7,000 yd respectively. Additionally,
an incremental increase of 35ftir noise walls and 100 §ébr earthen berms shall be
added to the base quantity per the average increase in d8f#g¢en existing and
predicted exterior noise levels of all impacted receptothin each noise sensitive
area, which is defined as a group of receptors that aased to similar noise sources.
A base dollar value of $37,500 plus an incremental incrfe®&26 (as defined above)
shall be used to determine reasonableness of buffer andewise insulation.

(c) A noise reduction design goal of at least 7 dB(A) nlgskevaluated for all front row
receptors. At least one benefited front row receptastrachieve the noise reduction
design goal of 7 dB(A) to indicate the noise abatemerasuore effectively reduces
traffic noise.

Other Considerations

Prior to CE approval or issuance of a FONSI or ROD, RChall identify in environmental
documents:

(@) Noise abatement measures that are feasible asuhedae,
(c) Noise impacts for which no abatement appears to bibkeasd reasonable;

(c) Locations where noise impacts will occur, where nasatement is feasible and
reasonable, and the locations that have no feasidleemsonable abatement.

(d) Whether it is “likely” or “unlikely” that noise abateant measures will be installed for
each noise sensitive area identified. "Likely" doesme&n a firm commitment. The
final decision on the installation of the abatement memswhall be made upon
completion of the project design, the public involvemauatcess, concurrence with the
NCDOT Policy, and FHWA approval.

6
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Acceptable Noise Abatement Measures

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

(a) Construction of noise barriers

(b) Traffic management measures

(c) Alteration of horizontal and vertical alignments
(d) Establishment of buffer zones

(e) Noise insulation of Activity Category D land use fa@M listed in Table 1 on Page 4
of this policy.

Third Party Participation

(@) Third party funding of noise abatement measures capmaised to make up the
difference between the reasonable base quantity al®vand the actual quantity of
noise abatement. Third party funding is allowed only by ipudaitities, and can only
be used to pay for additional features such as landscapihgesthetic treatments for
noise barriers that meet cost-effectiveness aaiteri

(b) Traditional highway construction resources pay fquired noise abatement measures.
Should a local government request that materials be tins¢dare more costly than
those proposed by NCDOT, the requesting entity must asdd®® of the actual
additional construction cost.

(c) If alocal government insists on the provision ob&sa abatement measure deemed not
reasonable by NCDOT, an abatement measure may be idspatieided the local
government assumes 100% of the costs and obtains an @moesyd permit from
NCDOT to perform the work. These costs include, butnatdimited to, preliminary
engineering, actual construction and maintenance. Iti@ddiocal governments must
ensure that NCDOT's material, design and constructionfgjagions are met. The
local government must also assume 100% of the liabilitgciest®d with the measure
and hold harmless the NCDOT.

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

NCDOT will utilize abatement measure quantity averagingragnall noise sensitive areas
within the same Activity Category in Table 1 that are egdd® a common noise environment,
i.e., similar noise sources and levels, traffic vadsiriraffic mix, speed and topographic features,
if:

(@) No single common noise environment exceeds twecestinhe base quantity
reasonableness criteria (2500 sf); and,

(b) Collectively, all common noise environments beingraged do not exceed the base
guantity reasonableness criteria.

PUBLIC INVOLVEMENT

Communication with the community regarding noise impactd possible noise abatement shall
occur at the start of the noise study process andnoenthroughout the development of the
project. NCDOT will communicate with citizens to prasemformation on the nature of
highway traffic noise and discuss the effects of naisatement measures in attenuating traffic
noise and the types of noise abatement measures thdten@onsidered. The concerns of the
community shall be a major consideration in reachingcsiba on the abatement measures to
be provided.

COORDINATION WITH LOCAL OFFICIALS

NCDOT will provide all traffic noise analyses to locgbvernment officials within whose
jurisdiction a highway project is proposed as early inpgitmgect planning process as possible to
protect future development from becoming incompatible witti¢crabise levels. Specifically,
environmental documents and design noise reports will icoinfarmation identifying areas that
may be impacted by traffic noise, predicted noise legatour information, the best estimation
of future noise levels for developed and undeveloped landsraperties in the immediate
vicinity of the project and other appropriate design inforomat If requested, NCDOT will assist
local officials with coordination and distribution d¢fi$ information to residents, property owners
and developers. NCDOT will provide assistance to Ig@maddictions in the development of
local noise controls, when requested. NCDOT will cxte the planning, design and
construction of noise-compatible development and encouitsggractice among planners,
building officials, developers and others.

All noise-sensitive areas and any known noise abatemeatsures will be presented and
discussed at the Design Public Hearing and Design Publiarigset
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CONSTRUCTION NOISE

To minimize the impacts of construction noise on thglipuNCDOT shall:

(@) Identify land uses or activities that may be dafddy noise from construction of the
project.

(b) Determine the measures that are needed in the gfa@hspecifications to minimize or
eliminate adverse construction noise impacts to themoamty. This determination

shall consider the benefits achieved and the overallrsglveocial, economic, and
environmental effects and costs of the abatement measure

(c) Consider construction techniques and scheduling to redunstrgction noise impacts
to nearby receptors and incorporate the needed abaterastimas in the project plans

and specifications.

FEDERAL PARTICIPATION

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

(a) Traffic noise impacts have been identified; and

(b) Abatement measures have been determined to be éeastbteasonable pursuant to 23
CFR 772 and this policy.

REVIEW OF POLICY

This policy shall be reviewed by the NCDOT Board of Tpamtation at least every five years.
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PART 772-PROCEDURES FOR ABATEMENT OF HIGHWAY TRAFFIC NOISE AND
CONSTRUCTION NOISE

Sec.

772.1 Purpose.

772.3 Noise standards.

772.5 Definitions.

772.7 Applicability.

772.9 Traffic noise prediction.
772.11 Analysis of traffic noise impacts.
772.13 Analysis of noise abatement.
772.15 Federal participation.

772.17 Information for local officials.
772.19 Construction noise.

TABLE 1 TO PART 772 — NOISE ABATEMENT CRITERIA

Authority: 23 U.S.C. 109(h) and (i); 42 U.S.C. 4331, 4332; sec. 339(b), Pub. L. 104-59, 109 Stat.
568, 605; 49 CFR 1.48(b).

§ 772.1 Purpose.

To provide procedures for noise studies and noise abatement measuheptotiet the public’s
health, welfare and livability, to supply noise abatement critemét@establish requirements for
information to be given to local officials for use in the plagrend design of highways approved
pursuant to title 23 U.S.C.

§ 772.3 Noise Standards.

The highway traffic noise prediction requirements, noise arnglysese abatement criteria, and
requirements for informing local officials in this regulatimonstitute the noise standards mandated
by 23 U.S.C. 109(1). All highway projects which are developed in conformarit¢higitregulation
shall be deemed to be in accordance with the FHWA noise standards.

8 772.5 Definitions.

Benefited Receptol he recipient of an abatement measure that receives a noise reduotion
above the minimum threshold of 5 dB(A), but not to exceed the highway &g eeagyonableness
design goal.

Common Noise Environmert group of receptors within the same Activity Category in Table 1 that
are exposed to similar noise sources and levels; traffic volura#g; mix, and speed; and
topographic features. Generally, common noise environments occur béiveesgcondary noise
sources, such as interchanges, intersections, cross-roads.

Date of Public Knowledgél'he date of approval of the Categorical Exclusion (CE), the Finding of
No Significant Impact (FONSI), or the Record of Decision (ROD), &isetkin 23 CFR 771.



Design YearThe future year used to estimate the probable traffic volume fohvahighway is
designed.

Existing Noise Leveld he worst noise hour resulting from the combination of natural and
mechanical sources and human activity usually present in aytarticea.

Feasibility. The combination of acoustical and engineering factors comsiderthe evaluation of a
noise abatement measure.

Impacted Receptoilhe recipient that has a traffic noise impact.
L10.The sound level that is exceeded 10 percent of the time (the 90&mier) for the period under
consideration, with L10(h) being the hourly value of L10.

Leg The equivalent steady-state sound level which in a statediferiione contains the same
acoustic energy as the time-varying sound level during the sam@¢nod, with Leq(h) being the
hourly value of Leq.

Multifamily Dwelling A residential structure containing more than one residence. Esidemce in a
multifamily dwelling shall be counted as one receptor when detergnimpacted and benefited
receptors.

Noise Barrier A physical obstruction that is constructed between the higheigg source and the
noise sensitive receptor(s) that lowers the noise level, imgwgland alone noise walls, noise berms
(earth or other material), and combination berm/wall system

Noise Reduction Design Godlhe optimum desired dB(A) noise reduction determined from
calculating the difference between future build noise levels atitiement, to future build noise
levels without abatement. The noise reduction design goal shall lzstat @B(A), but not more
than 10 dB(A).

Permitted A definite commitment to develop land with an approved specific designd use
activities as evidenced by the issuance of a building permit.

Property OwnerAn individual or group of individuals that holds a title, deed, or oty le
documentation of ownership of a property or a residence.

Reasonablenes$he combination of social, economic, and environmental factorsdesediin the
evaluation of a noise abatement measure.

Receptor A discrete or representative location of a noise sensitivésqréar any of the land uses
listed in Table 1.

ResidenceA dwelling unit. Either a single family residence or each dwellmgio a multifamily
dwelling.

Statement of Likelihood\ statement provided in the environmental clearance document bases on
feasibility and reasonableness analysis completed antkethie environmental document is being
approved.

Substantial ConstructiorThe granting of a building permit, prior to right-of-way acquisition or
construction approval for the highway.



Substantial noise increas®ne of two types of highway traffic noise impacts. For a Typ®ject,
an increase in noise levels of 5 to 15 dB(A) in the design yeatlwexisting noise level.

Traffic Noise ImpactsDesign year build condition noise levels that approach or excedthtbe
listed in Table 1 for the future build condition; or design yma&ld condition noise levels that create
a substantial noise increase over existing noise levels.

Type | Project

(1) The construction of a highway on new location; or,

(2) The physical alteration of an existing highway where tlzeegher:
(i) Substantial Horizontal Alteration. A project that halves tistadice between the traffic
noise source and the closest receptor between the existing cotalitrenfuture build
condition; or,
(if) Substantial Vertical Alteration. A project that removes slmgjdherefore exposing the
line-of-sight between the receptor and the traffic noise souhig.isfdone by either altering
the vertical alignment of the highway or by altering the topaaydetween the highway
traffic noise source and the receptor; or,

(3) The addition of a through-traffic lane(s). This includes thétiaddf a through-traffic lane that

functions as a HOV lane, High-Occupancy Toll (HOT) lane, bus tarteuck climbing lane; or,

(4) The addition of an auxiliary lane, except for when the euyilane is a turn lane; or,

(5) The addition or relocation of interchange lanes or ramps addeduadrant to complete an

existing partial interchange; or,

(6) Restriping existing pavement for the purpose of adding a througb-kaae or an auxiliary lane;

of,

(7) The addition of a new or substantial alteration of a weiglostaest stop, ride-share lot or toll

plaza.

(8) If a project is determined to be a Type | project under this definiemthe entire project area as

defined in the environmental document is a Type | project.

Type Il ProjectA Federal or Federal-aid highway project for noise abatement eristing
highway. For a Type Il project to be eligible for Federal-aid fingdthe highway agency must
develop and implement a Type Il program in accordance with section&)72.7(

Type lll Project. A Federal or Federal-aid highway project that does not meeladsfcations of a
Type | or Type Il project. Type Il projects do not require a noisé¢yaisa

8§ 772.7 Applicability.
(a) This regulation applies to all Federal or Federal-aid Highwajg&s authorized under title 23,
United States Code. Therefore, this regulation applies to any highajegtoor multimodal project
that:

(1) Requires FHWA approval regardless of funding sources, or

(2) Is funded with Federal-aid highway funds.
(b) In order to obtain FHWA approval, the highway agency shall dpvelse policies in
conformance with this regulation and shall apply these policies unyf@na consistently statewide.
(c) This regulation applies to all Type | projects unless the regualgpecifically indicates that a
section only applies to Type Il or Type Il projects.
(d) The development and implementation of Type Il projects armantiatory requirements of
section 109(i) of title 23, United States Code.



(e) If a highway agency chooses to participate in a Type Il progrenhighway agency shall
develop a priority system, based on a variety of factors, to rank theeisra) the program. This
priority system shall be submitted to and approved by FHWA before thevdygagency is allowed
to use Federal-aid funds for a project in the program. The higagexcy shall re-analyze the
priority system on a regular interval, not to exceed 5 years.

() For a Type Il project, a highway agency is not required to ¢et@@ noise analysis or consider
abatement measures.

§ 772.9 Traffic noise prediction.

(a) Any analysis required by this subpart must use the FHWA Traffic Naiskel (TNM), which is
described in “FHWA Traffic Noise Model” Report No. FHWA-PD-96-010, inclgdRevision No.
1, dated April 14, 2004, or any other model determined by the FHWA to be consistethiewith
methodology of the FHWA TNM. These publications are incorporatedfleyence in accordance
with section 552(a) of title 5, U.S.C. and part 51 of title 1, CFR, and are @ file National
Archives and Record Administration (NARA). For information on thailability of this material at
NARA, call (202) 741-6030 or go to

http://www.archives.gov/federal reqgister/code_of federal atmuis/ibr_locations.htmirhese
documents are available for copying and inspection at the Fedghat&l/ Administration, 1200
New Jersey Avenue, SE, Washington, DC 20590, as provided in part 7 of title 49,1@&SR. T
documents are also available on the FHWA'’s Traffic Noise Model Welatsthe following URL:
http://www.fhwa.dot.gov/environment/noise/index.htm.

(b) Average pavement type shall be used in the FHWA TNM for future lesigkeprediction unless
a highway agency substantiates the use of a different paveyperiot approval by the FHWA.

(c) Noise contour lines may be used for project alternative screenfagland use planning to
comply with 8 772.17, but shall not be used for determining highway traffic imgisects.

(d) In predicting noise levels and assessing noise impacts; th#fracteristics that would yield the
worst traffic noise impact for the design year shall be used.

§ 772.11 Analysis of traffic noise impacts.
(a) The highway agency shall determine and analyze expectidna$e impacts.
(1) For projects on new alignments, determine traffic noise impgdield measurements.
(2) For projects on existing alignments, predict existing and desagringdfic noise impacts.
(b) In determining traffic noise impacts, a highway agency shadl grimary consideration to
exterior areas where frequent human use occurs
(c) A traffic noise analysis shall be completed for:
(1) Each alternative under detailed study;
(2) Each Activity Category of the NAC listed in Table 1 that is @ne the study area;
() Activity Category A. This activity category includes thaezior impact criteria
for lands on which serenity and quiet are of extraordinary sigimfie and serve an
important public need, and where the preservation of those qualiéesential for
the area to continue to serve its intended purpose. Highway agsimaiesubmit
justifications to the FHWA on a case-by-case basis for appodwead Activity
Category A designation.
(i) Activity Category B. This activity category includes thdegior impact criteria
for single-family and multifamily residences.
(iii) Activity Category C. This activity category includes txeterior impact criteria
for a variety of land use facilities. Each highway agency sldaipt a standard



practice for analyzing these land use facilities that isistam and uniformly applied
statewide.
(iv) Activity Category D. This activity category includes tiéerior impact criteria
for certain land use facilities listed in Activity Categ@&\ythat may have interior
uses. A highway agency shall conduct an indoor analysis after a detBomiis
made that exterior abatement measures will not be feasible aathabte. An indoor
analysis shall only be done after exhausting all outdoor anajysans. In situations
where no exterior activities are to be affected by the traffise, or where the
exterior activities are far from or physically shielded from treglveay in a manner
that prevents an impact on exterior activities, the highway ggdradl use Activity
Category D as the basis of determining noise impacts. Each highway sl
adopt a standard practice for analyzing these land use fachiies consistent and
uniformly applied statewide.
(v) Activity Category E. This activity category includes theeexir impact criteria
for developed lands that are less sensitive to highway noise hi¢gmiay agency
shall adopt a standard practice for analyzing these land cibgefathat is consistent
and uniformly applied statewide.
(vi) Activity Category F. This activity category includes develdpands that are not
sensitive to highway traffic noise. There is no impact criterighe land use
facilities in this activity category and no analysis of namspacts is required.
(vii) Activity Category G. This activity includes undeveloped lands.
(A) A highway agency shall determine if undeveloped land is pteanior
development. The milestone and its associated date for acknawgesdaén
undeveloped land is considered permitted shall be the date of issuance of
building permit by the local jurisdiction or by the appropriate gowerni
entity.
(B) If undeveloped land is determined to be permitted, then tievhig
agency shall assign the land to the appropriate Activity Categdrsuiaalyze
it in the same manner as developed lands in that Activity Oatego
(C) If undeveloped land is not permitted for development by theafat
public knowledge, the highway agency shall determine noise lievels
accordance with 772.17(a) and document the results in the project’s
environmental clearance documents and noise analysis documents| Federa
participation in noise abatement measures will not be considaréhtis
that are not permitted by the date of public knowledge.
(d) The analysis of traffic noise impacts shall include:
(1) Identification of existing activities, developed lands, and undpeel lands, which may
be affected by noise from the highway;
(2) For projects on new or existing alignments, validate predlicbise level through
comparison between measured and predicted levels;
(3) Measurement of noise levels. Use an ANSI Type | or Typedgrating sound level
meter;
(4) Identification of project limits to determine all traffic noisgacts for the design year for
the build alternative. For Type Il projects, traffic noise impactd blealletermined from
current year conditions;
(e) Highway agencies shall establish an approach level to be usedi@banining a traffic noise
impact. The approach level shall be at least 1 dB(A) less tharoike Abatement Criteria for
Activity Categories A to E listed in Table 1;



(f) Highway agencies shall define substantial noise increaseéetvdB(A) to 15 dB(A) over
existing noise levels. The substantial noise increase critsrindependent of the absolute noise
level.

(9) A highway agency proposing to use Federal-aid highway fundsTgpe Il project shall
perform a noise analysis in accordance with 8772.11 of this part in ordienide information
needed to make the determination required by 8772.13(a) of this part.

§ 772.13 Analysis of noise abatement.
(a) When traffic noise impacts are identified, noise abatement&habnsidered and evaluated for
feasibility and reasonableness. The highway agency shathdee and analyze alternative noise
abatement measures to abate identified impacts by giving weitite benefits and costs of
abatement and the overall social, economic, and environmental effeciadpjeasible and
reasonable noise abatement measures for decision-making.
(b) In abating traffic noise impacts, a highway agency shall giveapyigonsideration to exterior
areas where frequent human use occurs.
(c) If a noise impact is identified, a highway agency shalsicem abatement measures. The
abatement measures listed in §772.15(c) of this chapter are eligibled®ral funding.
(1) At a minimum, the highway agency shall consider noise abatem#ra form of a noise
barrier.
(2) If a highway agency chooses to use absorptive treatments asianalnenhancement,
the highway agency shall adopt a standard practice for using absdrptitment that is
consistent and uniformly applied statewide.
(d) Examination and evaluation of feasible and reasonable noisenabpat@easures for reducing the
traffic noise impacts. Each highway agency, with FHWA approvall deaélop feasibility and
reasonableness factors.
(1) Feasibility:
(i) Achievement of at least a 5 dB(A) highway traffic noise réidacat impacted
receptors. The highway agency shall define, and receive FHWA approwviiefo
number of receptors that must achieve this reduction for the noitrera measure
to be acoustically feasible and explain the basis for thisrdetation; and
(il) Determination that it is possible to design and constrichtiise abatement
measure. Factors to consider are safety, barrier height, topographsgdraitilities,
and maintenance of the abatement measure, maintenance accfessaiat a
properties, and access to adjacent properties (i.e. arterial wjdenoiects).
(2) Reasonableness:
(i) Consideration of the viewpoints of the property owners and masidé the
benefited receptors. The highway agency shall solicit the vievgpoirall of the
benefited receptors and obtain enough responses to document a decgtbaron
desiring or not desiring the noise abatement measure. The lyigigeacy shall
define, and receive FHWA approval for, the number of receptors thaeaded to
constitute a decision and explain the basis for this determinati
(i) Cost effectiveness of the highway traffic noise abatgmeeasures. Each
highway agency shall determine, and receive FHWA approval for, thveadlle cost
of abatement by determining a baseline cost reasonableness valuet8risndtion
may include the actual construction cost of noise abatemestpensquare foot of
abatement, the maximum square footage of abatement/benefitptbrene either
the cost/benefited receptor or cost/benefited receptor/dBgAiction. The highway
agency shall re-analyze the allowable cost for abatementagukar interval, not to
exceed 5 years. A highway agency has the option of justifying;H@VA approval,
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different cost allowances for a particular geographic area(sin the State,
however, the highway agency must use the same cost reasonabtersssztion
cost ratio statewide.
(iii) Noise reduction design goals for highway traffic noise abatgrmeasures.
When noise abatement measure(s) are being considered, a hagemay shall
achieve a noise reduction design goal. The highway agency shall define;ceind re
FHWA approval for, the design goal of at least 7 dB(A) but not maue 10 dB(A),
and shall define the number of benefited receptors that must adhigdesign goal
and explain the basis for this determination.
(iv) The reasonableness factors listed in 8772.13(d)(5)(i), (ii) apdnfiiist
collectively be achieved in order for a noise abatement negsbe deemed
reasonable. Failure to achieve §772.13(d)(5)(i), (ii) or (iii), will resuthe noise
abatement measure being deemed not reasonable.
(v) In addition to the required reasonableness factors list887472.13(d)(5)(i), (ii)
and (iii), a highway agency has the option to also include thenfolg
reasonableness factors: date of development, length of tieigeechave been
exposed to highway traffic noise impacts, exposure to higher abbajhteay traffic
noise levels, changes between existing and future build conditionsngeege of
mixed zoning development, and use of noise compatible planning concepts by the
local government. No single optional reasonableness factor cardbéoutetermine
reasonableness.
(e) Assessment of Benefited Receptors. Each highway agency dimaltte threshold for the noise
reduction which determines a benefited receptor as at or above the 5 bil(Adt to exceed the
highway agency’s reasonableness design goal.
() Abatement Measure Reporting: Each highway agency shaitamaan inventory of all
constructed noise abatement measures. The inventory shall inclidéaiveng parameters: type of
abatement; cost (overall cost, unit cost per/sq. ft.); averagetheigith; area; location (State,
county, city, route); year of construction; average inserteg/hoise reduction as reported by the
model in the noise analysis; NAC category(s) protected; raks3rused (precast concrete, berm,
block, cast in place concrete, brick, metal, wood, fiberglass, combinpléstic (transparent,
opaque, other); features (absorptive, reflective, surface textow@gation (ground mounted, on
structure); project type (Type |, Type I, and optional project types suSiade funded, county
funded, tollway/turnpike funded, other, unknown). The FHWA will colte information, in
accordance with OMB’s Information Collection requirements.
(g) Before adoption of a CE, FONSI, or ROD, the highway agency dkaliify:
(1) Noise abatement measures which are feasible and reas@mablehich are likely to be
incorporated in the project; and
(2) Noise impacts for which no noise abatement measures atddesmsi reasonable.
(3) Documentation of highway traffic noise abatement: The envirotaheéocument shall
identify locations where noise impacts are predicted to occurewimase abatement is
feasible and reasonable, and locations with impacts that haeasiblé or reasonable noise
abatement alternative. For environmental clearance, this analsgiiseslsompleted to the
extent that design information on the alterative(s) under studhg iartvironmental document
is available at the time the environmental clearance documesm@eted. A statement of
likelihood shall be included in the environmental document since feiysirid
reasonableness determinations may change due to changes in msigactadter approval of
the environmental document. The statement of likelihood shall incleder¢timinary
location and physical description of noise abatement measures deigfiernsible and
reasonable in the preliminary analysis. The statement ofHdadi shall also indicate that



final recommendations on the construction of an abatement meassidgtermined during
the completion of the project’s final design and the public involvemexepses.
(h) The FHWA will not approve project plans and specifications unéessifle and reasonable noise
abatement measures are incorporated into the plans and spiecifico reduce the noise impact on
existing activities, developed lands, or undeveloped lands for weidlopment is permitted.
(i) For design-build projects, the preliminary technical noise studly dacument all considered and
proposed noise abatement measures for inclusion in the NEPA ddcéimal design of design-
build noise abatement measures shall be based on the preliminarybadésaent design developed
in the technical noise analysis. Noise abatement measures shaisieced, developed, and
constructed in accordance with this standard and in conformanctheiovisions of 40 CFR
1506.5(c) and 23 CFR 636.109.
() Third party funding is not allowed on a Federal or Federal-ageTyr Type Il project if the
noise abatement measure would require the additional fundingHiethird party to be considered
feasible and/or reasonable. Third party funding is acceptable edeadt or Federal-aid highway
Type | or Type Il project to make functional enhancements, such aptabsdreatment and access
doors or aesthetic enhancements, to a noise abatement measuaheddtermined feasible and
reasonable.
(k) On a Type | or Type Il projects, a highway agency has the opticost average noise abatement
among benefited receptors within common noise environments ihgle iommon noise
environment exceeds two times the highway agency’s cost reasasshtziteria and collectively all
common noise environments being averaged do not exceed the highwaysagesic
reasonableness criteria.

§ 772.15 Federal participation.
(a) Type I and Type Il projects. Federal funds may be used for noissrardtmeasures when:
(1) Traffic noise impacts have been identified; and
(2) Abatement measures have been determined to be feasible and Hegzarsaiant to
§772.13(d) of this chapter.
(b) For Type Il projects.
(1) No funds made available out of the Highway Trust Fund may be eisedstruct Type I
noise barriers, as defined by this regulation, if such noise barriers weqrarhot a project
approved by the FHWA before the November 28, 1995.
(2) Federal funds are available for Type Il noise barriers déomts that were developed or
were under substantial construction before approval of the acquisitibe o hts-of-ways
for, or construction of, the existing highway.
(3) FHWA will not approve noise abatement measures for locationewheh measures
were previously determined not to be feasible and reasonaladigre | project.
(c) Noise Abatement Measures. The following noise abatementnegasay be considered for
incorporation into a Type | or Type Il project to reduce traffiseaampacts. The costs of such
measures may be included in Federal-aid participating project costtheriEederal share being the
same as that for the system on which the project is located.
(1) Construction of noise barriers, including acquisition of propegtytsi either within or
outside the highway right-of-way. Landscaping is not a viableerafimtement measure.
(2) Traffic management measures including, but not limited to, tredfitrol devices and
signing for prohibition of certain vehicle types, time-use rdstris for certain vehicle types,
modified speed limits, and exclusive lane designations.
(3) Alteration of horizontal and vertical alignments.



(4) Acquisition of real property or interests therein (predontipamimproved property) to
serve as a buffer zone to preempt development which would be adwensatyed by traffic
noise. This measure may be included in Type | projects only.

(5) Noise insulation of Activity Category D land use facilitisged in Table 1. Post-
installation maintenance and operational costs for noise tisuke not eligible for
Federal-aid funding.

8§ 772.17 Information for local officials.
(a) To minimize future traffic noise impacts on currently urdeyed lands of Type | projects, a
highway agency shall inform local officials within whose jurisidic the highway project is located

of:

(1) Noise compatible planning concepts;

(2) The best estimation of the future design year noise leivedgiaus distances from the
edge of the nearest travel lane of the highway improvement wefature noise levels
meet the highway agency’s definition of “approach” for undevelopeds! or properties
within the project limits. At a minimum, identify the distancette exterior noise abatement
criteria in Table 1;

(3) Non-eligibility for Federal-aid participation for a Tydeptoject as described in
§772.15(b).

(b) If a highway agency chooses to participate in a Type |l noise pnagréo use the date of
development as one of the factors in determining the reasoaableha Type | noise abatement
measure, the highway agency shall have a statewide outreacmptogrdorm local officials and
the public of the items in §772.17(a)(1)-(3).

§772.19 Construction noise.

For all Type | and Il projects, a highway agency shall:

(a) Identify land uses or activities that may be affected by fmmiseconstruction of the project. The
identification is to be performed during the project developmentestudi

(b)Determine the measures that are needed in the plans andcafieasito minimize or eliminate
adverse construction noise impacts to the community. This detéionishall include a weighing of
the benefits achieved and the overall adverse social, economimarahmental effects and costs
of the abatement measures.

(c) Incorporate the needed abatement measures in the plans eifidatjomns.
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Table 1 to Part 772—Noise Abatement Criteria

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

Activity
Category

Activity Criteria”

Leq(h)

L10(h)

Evaluation
Location

Activity Description

57

60

Exterior

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

67

70

Exterior

Residential

67

70

Exterior

Active sport areas, amphitheaters, auditoriums,
campgrounds, cemeteries, daycare centers,
hospitals, libraries, medical facilities, parks, picni
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

t

O

52

55

Interior

Auditoriums, day care centers, hospitals, libraries

medical facilities, places of worship, public meeti
rooms, public or nonprofit institutional structures,
radio studios, recording studios, schools, and
television studios

72

75

Exterior

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

er

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

Py

G

Undeveloped lands that are not permitted

! Either Leq(h) or L10(h) (but not both) may be used orpgept.

2The Leq(h) or L10(h) Activity Criteria values are fompact determination only, and
are not design standards for noise abatement measures.

% Includes undeveloped lands permitted for this activitggary
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APPENDIX C

NCDOT

SOUND BARRIER

FEASIBILITY AND REASONABLENESS

WORKSHEET



NCDOT SOUND BARRIER
FEASIBILITY and REASONABLENESS

WORKSHEET
PROJECT - TIP # -
LOCATION - COUNTY(IES) -
(CIRCLE ALL THAT APPLY)
# IMPACTS - # BENEFITS - NAC: A B C D E F G
A. FEASIBILITY:
1 Can a 5-dB(A) reduction in traffic noise levelsdmhieved for at least one impac YES NO
receptor?
2 Does topography negatively affect the proposedeatient measure? YES NO
3 Does the abatement measure negatively affect pyopecess, drainage, safety and YES NO
maintenance requirements?
4 Is there control of access in the vicinity of thiegnsed abatement meast YES NO

B. REASONABLENESS:

1 Cana 7-dB(A) reduction in traffic noise levelsdmhieved for at least one impacted YES NO
front row receptor?

(CIRCLE ONE

2 Is the design criteria per benefited receptc sq.ft./cu.yc
less than the maximum allowable design criteriabgerefited receptor of YES NO
sq.ft./cuyd.
C. NOISE ABATEMENT DECISION:
1 Is the noise mitigation feasible? YES NO
2 Is the noise mitigation reasonable? YES NO
3 Is the noise mitigation likely? YES NO
4 Have the owners' and residents' viewpoints bedaitsal? YES NO
5 Isthe noise mitigation recommended for conston®i YES NO

OPTIONAL REASONABLENESS CONSIDERATION:

Was optional averaging noise abatement allowantféna common noise YES NO
environment used for consideration of barrier reabteness?

= O

2 Ifthe answer to D.1is YES, the design criterialpenefited receptor for each
individual barrier within the common noise envirogmhbefore averaging are:
(CIRCLE ONE) (CIRCLE ONE)
Bar No sq.ft./cu.y Bar No sq.ft./cu.yc
Bar No sq.ft./cu.yd Bar No sq.ft./cu.yc

3 Ifthe answer to D.1is YES, is the design critga benefited receptor for
each individual barrier less than or equal to twieemaximum allowable

(CIRCLE ONE)

design criteria per benefited recepto sq.ft./cu.yc YES NO
Form Completed By: Date:
In Consultation With: Date:
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8771.117 Categorical exclusions

a. Categorical exclusions (CEs) are actions which meedehnition contained in 40 CFR

b.

C.

1508.4, and, based on past experience with similar actiomgtdaovolve significnt
environmental impacts. They are actions which: do not indigegficant impacts to
planned growth or land use for the area; do not requareetbcation of significant
numbers of people; do not have a significant impact omatwal, cultural, recreational,
historic or other resource; do not involve significant @bise, or water quality impacts;
do not have significant impacts on travel patterns; anatwtherwise, either individually
or cumulatively, have any significant environmental intpac

Any action which normally would be classified as a CEdautld involve unusual
circumstances will require the Administration, in cogpen with the applicant, to
conduct appropriate environmental studies to determine if Ehel&Ssification is proper.
Such unusual circumstances include:

1. Significant environmental impacts;

2. Substantial controversy on environmental grounds;

3. Significant impact on properties protected by section 4@ DOT Act or
section 106 of the National Historic Preservation Act; o

4. Inconsistencies with any Federal, State, or local taguirement or
administrative determination relating to the environmeasakcts of the action.

The following actions meet the criteria for CEs in @#€Q regulation (section 1508.4)
and 8771.117(a) of this regulation and normally do not requirduatiner NEPA
approvals by the Administration:

1. Activities which do not involve or lead directly to consttion, such as planning
and technical studies; grants for training and research pnsgrasearch
activities as defined in 23 U.S.C. 307, approval of a unifieckyoogram and
any findings required in the planning process pursuant to 28U134; approval
of statewide programs under 23 CFR part 630; approval of pagecepts under
23 CFR part 476; engineering to define the elements of a ggd@xtion or
alternatives so that social, economic, and environrhefiegts can be assessed;
and Federal-aid system revisions which establish clag$eghovays on the
Federal-aid highway system.

Approval of utility installations along or across a tfamsation facility.
Construction of bicycle and pedestrian lanes, paths, aritidzs.

Activities included in the State’'sghway safety plannder 23 U.S.C. 402.
Transfer of Federal lands pursuant to 23 U.S.C. 317 whesuti®quent action is
not an FHWA action.

The installation of noise barriers or alterationsxisteng publicly owned
buildings to provide for noise reduction.

7. Landscaping.

abrwn
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8. Installation of fencing, signs, pavement markings, spadkenger shelters, traffic
signals, and railroad warning devices where no substaaidldcquisition or
traffic disruption will occur.

9. Emergency repairs under 23 U.S.C. 125.

10. Acquisition of scenic easements.

11.Determination of payback under 23 CFR part 480 for property prglyio
acquired with Federal-aid participation.

12.Improvements to existing rest areas and truck weiglosgat

13.Ridesharing activities.

14.Bus and rail car rehabilitation.

15. Alterations to facilities or vehicles in order to makem accessible for elderly
and handicapped persons.

16.Program administration, technical assistance actiyiied operating assistance to
transit authorities to continue existing service or ingeeservice to meet routine
changes in demand.

17.The purchase of vehicles by the applicant where thefutbese vehicles can be
accommodated by existing facilities or by new faciliwdgch themselves are
within a CE.

18.Track and railbed maintenance and improvements wherdarut within the
existing right-of-way.

19.Purchase and installation of operating or maintenandpregut to be located
within the transit facility and with no significant pacts off the site.

20.Promulgation of rules, regulations, and directives.

d. Additional actions which meet the criteria for a CEha CEQ regulations (40 CFR
1508.4) and paragraph (a) of this section may be designatsasnly after
Administration approval. The applicant shall submit doeotation which demonstrates
that the specific conditions or criteria for thedes@re satisfied and that significant
environmental effects will not result. Examples of sactions include but are not limited
to:

1. Modernization of a highway by resurfacing, restorationaidhation,
reconstruction, adding shoulders, or adding auxiliary léaes, parking,
weaving, turning, climbing).

2. Highway safety or traffic operations improvement prtgancluding the
installation of ramp metering control devices and lighting.

3. Bridge rehabilitation, reconstruction or replacement ercnstruction of grade
separation to replace existing at-grade railroad crossings.

4. Transportation corridor fringe parking facilities.

5. Construction of new truck weigh stations or rest areas

6. Approvals for disposal of excess right-of-way or fanjor limited use of right-
of-way, where the proposed use does not have signifidaetse impacts.

7. Approvals for changes in access control.

8. Construction of new bus storage and maintenance fesilitiareas used
predominantly for industrial or transportation purposes &/keach construction is



not inconsistent with existing zoning and located on or aesireet with adequate
capacity to handle anticipated bus and support vehiclectraffi

9. Rehabilitation or reconstruction of existing rail and bugdings and ancillary
facilities where only minor amounts of additional laave required and there is
not a substantial increase in the number of users.

10. Construction of bus transfer facilities (an open a@asisting of passenger
shelters, boarding areas, kiosks and related street impeo¥s) when located in
a commercial area or other high activity center in Whiere is adequate street
capacity for projected bus traffic.

11. Construction of rail storage and maintenance faalitieareas used
predominantly for industrial or transportation purposes &/keach construction is
not inconsistent with existing zoning and where there isigiaificant noise
impact on the surrounding community.

12. Acquisition of land for hardship or protective purposes; adedand acquisition
loans under section 3(b) of the UMT AttHardship and protective buying will
be permitted only for a particular parcel or a limitedhber of parcels. These
types of land acquisition quality for a CE only wheredhbgquisition will not limit
the evaluation of alternatives, including shifts in afrgent for planned
construction projects, which may be required in the NpR&ess. No project
development on such land may proceed until the NEPA pd@essbeen
completed.

®*Hardship acquisition is early acquisition of property by th@lieant at the property owner's
request to alleviate particular hardship to the owmecpntrast to others, because of an inability to
sell his property. This is justified when the propertynewcan document on the basis of health,
safety or financial reasons that remaining in the ptgg®ses an undue hardship compared to
others.

Protective acquisition is done to prevent imminent bg@reent of a parcel which is needed for a
proposed transportation corridor or site. Documentatiort oiearly demonstrate that
development of the land would preclude future transportatierand that such development is
imminent. Advance acquisition is not permitted for the gairpose of reducing the cost of
property for a proposed project.

e. Where a pattern emerges of granting CE status fatieupar type of action, the

Administration will initiate rulemaking proposing to addsthype of action to the list of
categorical exclusions in paragraph (c) or (d) of teetisn, as appropriate.

[52 FR 32660, Aug. 28, 1987; 53 FR 11066, Apr. 5, 1988]





