NOISE

CHAPTER 19

Noise, in its simplest definition, is unwanted sound. While high noise levels may cause hearing loss, the levels associated
with environmental noise assessments are often below this hazardous range. However, noise levels that are notgonsid-

ities requiring concentration. In New York City, with its high concentration of populati
problems may be common.

This chapter discusses the topic of noise as it relates to regulations and guidelines th¥® 9
It defines technical terms, discusses the appropriateness of a noise analysis, apd

area definitions, technical subareas, models, and detailed noise analysis te@g

agencies for projects within and outside New York City as well as accept@ in
proposed project's potential effects on existing noise sensitive us 0 @ Ocation W as a “receptors”), including
the effects on the level of noise inside residential, comme stitutiongl f if applicable), and at open
spaces, and (2) the effects of ambient noise levels on new re introdyced D t®Broposed project. If significant
adverse impacts are identified, CEQR requires such impawe the greatest extent practicable.

As mentioned throughout the Manual, it is importan pplicanj 8

entire environmental review process. In addition, rk City D @ t of Environmental Protection (DEP) often
works with the lead agency during the CEQR $ s t§ provide b g2 iew, recommendations, and approvals re-
lating to noise. When the review identifies & or long§ Qasures to be incorporated after CEQR (prior to or
during development), the lead agency, in rdifgtion with DEP,Qetgfmines whether an institutional control, such as an
(E) Designation, may be placed on site. The Mayor’s Office of Environmental Remediation (OER) has the

authority and responsibility to adr@ pJdst-CEQR (E) De#fgnations and existing Restrictive Declarations, pursuant to

[z

rk cl®@sely with the lead agency during the

Section 11-15 (Environmental Req§irenfents) of the ing Resolution of the City of New York and Chapter 24 of Title 15
of the Rules of the City of Ne .

100. DEFINITIONS ’Q

In addition to de technical term noise assessment, this section provides background information to better
understan an a%essment
1 U OF NOIS
purposss, the rincipal types of noise sources that affect the New York City environment are mobile,
ationary, and c%tion sources.

U NOISE

are those noise sources that move in relation to a receptor—principally automobiles, buses,
and trains. Each has its own distinctive noise character, and, consequently, an associated set of
noise assessment descriptors. The details of these descriptors are discussed in following sections.

112. STATIONARY SOURCE NOISE

Stationary sources of noise do not move in relation to a receptor. Typical stationary noise sources of concern
for CEQR include machinery or mechanical equipment associated with industrial and manufacturing operations;
or building heating, ventilating, and air-conditioning systems. In addition, noise produced by crowds of people
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within a defined location, such as children in playgrounds or spectators attending concerts or sporting events,
and noise produced by concerts or by announcements using amplification systems, are considered stationary
sources.

113. CONSTRUCTION NOISE

Construction noise sources comprise both mobile (e.g., trucks, bulldozers) and stationary (e.g., compressors,
pile drivers, power tools) sources. Construction noise is examined separately in Chapter 22, “Construction,”
because it is temporary, even though the duration of construction activities may last years. The duration of
each phase of construction is a factor that should be considered when assessing noise from construction ggtiv-
ities. See Chapter 22, “Construction,” for more guidance.

114. RECEPTORS

Receptors are generally the subject of most noise impact analyses. A recept@
where human activity may be adversely affected when noise levels exceed e
bility or when noise levels increase by an amount exceeding predefined t h

currently exist or would be introduced by the project. These locatiogf m indooggor outdoors. Indoor re-
ceptors include, but are not limited to, residences, hotels, motels are faciliti®s, ing homes, schools,
houses of worship, court houses, public meeting facilities, aries, 8 ®Outdoor receptors
include, but are not limited to, parks, outdoor theaters, golf ¥700s, ca s, and beaches.

Land use and zoning maps are usually helpful in initially t receptgors tig sAOUld be analyzed; however,
field inspection of the area in question is the most apigopriat® way to ideiy ceptors that may be affected
by the proposed project. In some cases, additi eWgptor sitesgpay ne®y to be identified after the initial

analysis has been performed to ensure that of the ere significant impacts may occur has

been defined. TS
120. BACKGROUND DISCUSSION

This section provides the readgr s ackground of the t&gffiinology used in noise assessment discussions, the
basic physical characteristics of §ise, %e types and apvopriate use of noise descriptors, and the types of locations
or h

that may be considered rece e conduc:if noise analyses. For additional background information, please

refer to the Noise Appen ppendix”).
121. CHARACTE ICS ISE
unde

The first step in nding thgming ound, its perception, and control measures is gaining an under-

or. The source is the equipment or process directly responsible for the

standing of ige source, path, a 0
sound a . The pavgth affium of sound propagation, such as air, water, or solid materials. The

rece ilthe final destina@®€n of cohcern for the sound in question. For CEQR purposes, the receptor is usually

affected; of an affected person is the final destination of the noise source of concern.
this chain p @ ole in producing a resultant sound pressure level at the receptor.

OUND LEV %NCIPLES
ufg is parameter that is normally measured in noise assessments. People's ears respond to

" praus™®s that represent the range from the threshold of hearing to the threshold of pain. This vast
epregented as a logarithmic scale.

A basic measure of sound is the sound pressure level (SPL), which is expressed in decibels (denoted dB). When
the SPL = 0 dB, the acoustic pressure is the same as the threshold of hearing, or the SPL at which people with
healthy hearing can just begin to hear a sound.

Sound is emitted as a wave of varying wavelength and frequency. A higher frequency sound is perceived as a
higher pitch—for example, the sound of the flute. A lower frequency is heard as a lower pitch—for example,
the sound of the bass drum. The frequency is expressed in cycles per second or Hertz (Hz): one Hz is one cycle
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per second. Just as the ear cannot hear sound pressure levels below a certain range, it cannot hear some fre-
quencies above a certain range. The normal range of hearing is 20 Hz to 20,000 Hz or 20 kilohertz (kHz).

The velocity of sound, which is constant in air, is governed by the relationship ‘velocity equals wavelength times
frequency.’ Therefore, since sound travels at a constant velocity in air, the longer the wavelength, the shorter
the frequency, and vice versa. The wavelength determines how the sound interacts with the physical environ-
ment. Since sound is a wave phenomenon, it is also subject to “diffraction,” such as “bending” around corners.

In general, hearing is such that a change of 3 dB is just noticeable, a change of 5 dB is clearly noticeable, and a
change of 10 dB is perceived as a doubling or halving of sound level. In a large open area with no obstructiy® or
reflective surfaces, SPL drops from a point source of noise at a rate of 6 dB with each doubling of distang€fr

the source. For “line” sources (such as vehicles on a street), the SPL drops off rate of 3 dB(A ch
doubling of the distance from the source. Over distances greater than 1,000 f is may not ,

atmospheric conditions cause changes in sound path and absorption. The dr e also val i oth
terrain conditions and the presence of obstructions. In the urban canyon envi t presentin NeW York City,
drop-off rates along city streets generally range from 2 to 4 dB per doubli dptance from th e because

of sound reflections from buildings. The drop-off rate should be verifigd bR§ield mea ments whenever ideal

open situations do not exist and a drop-off rate is required in th -

123. SOUND WEIGHTING

Sound is often measured and described in terms of its o ergy, taking cies into account. How-
ever, the hearing process is not the same at all fredgenciesNQver the n ing range, humans are most

nd 10 kHz. Theret®ge, noise measurements are often
3 perception and sensitivities. The most

sensitive to sounds with frequencies between 20

common weighting networks used are tﬁe Adand

These weight scales were developed to : » O simulate the frequency sensitivity of the
ear. They use filter networks that apgfox®ga

and sound levels measured usi ichting are noted asWB(A). The letter “A” indicates that the sound has

been filtered to reduce the str %ery low and vejhigh frequency sounds, much as the human ear does.

A listing of common noise sofircegWith their asggciated typical dB(A) values is shown in Table 19-1. Note that

the table presents a repr € range n%els, where 0 dB(A) corresponds to the threshold of hearing
td¥an air raid s(& feet.

and 120 dB(A) corgSpo
The C-weighted net provides e @He unweighted microphone sensitivity over the frequency range
. ) A

of maximung human sensitivity, easurements, denoted as dB(C), are used in some ordinances and
standards,N/ when dealing ationary mechanical noise sources; however, dB(A) are normally used
fore mentd assessmg#s. Sin

j i of dB(A) and dB(C) readings may give a quick estimate of the low frequency
of the sou @ C

-weighting does not attenuate frequency levels below 1,000 Hz the way
in question.
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Table 19-1
Noise Levels of Common Sources
Sound Source SPL (dB(A))
Air Raid Siren at 50 feet 120
Maximum Levels at Rock Concerts (Rear Seats) 110
On Platform by Passing Subway Train 100
On Sidewalk by Passing Heavy Truck or Bus 90
On Sidewalk by Typical Highway 80
On Sidewalk by Passing Automobiles with Mufflers 70
Typical Urban Area 60-70
Typical Suburban Area 50-60
Quiet Suburban Area at Night 40-50
Typical Rural Area at Night 30-40
Isolated Broadcast Studio
Audiometric (Hearing Testing) Booth
Threshold of Hearing

Notes: A change in 3 dB(A) is a just noticeable chagge i
perceived as a doubling or halving in SPL.

Sources: Cowan, James P. Handbook of Envi
hold, New York, 1994. Egan, M. David, Arc
Company, 1988.

124. NOISE DESCRIPTORS %

. . @ .
Many descriptors are commonly used in e& ental n

related to the nature of the noise “si b (SPL, fred®
effect it may have on the surroundj virénment.
nvironmentaWoise assessments, described briefly below, include (i)

ht level ( nd DNL); (iii) percentile level (Ly); (iv) maximum instantane-
er Ievel% urposes of noise assessments performed under CEQR re-

nts. The choice of specific descriptors is
d duration) of the source and the potential

time-equivalent level (Leg); (i
ous level (SPL); and (v) s

lly expresse -weighted decibel scale.

| d level, defined as the single SPL that, if constant over a stated
asurement periog ain the same sound energy as the actual monitored sound that is
ating in leyel oW g/measurement period. Leq is widely recognized as the descriptor of
hoicé&for most iron tal noise assessments. In addition to its simplicity, it is easy to combine
i#h other reagli r predictions to derive a total cumulative noise level. Leq is an energy-average
Q uantity tha be contrasted with an average or median sound level. L must be qualified in
terms tim riod to have meaning. The normal representation for the time period is placing
it in pre ses in terms of hours (e.g., Leq1) refers to a 1-hour measurement and Leqg24) refers to
a 24;ho easurement).

ﬁ the day-night equivalent sound level, defined as a 24-hour continuous Leq with a 10 dB ad-
ent added to all hourly noise levels recorded between the hours of 10 PM and 7 AM. This 10
dB addition accounts for the extra sensitivity people have to noise during typical sleeping hours.

e DNL is the annual average day-night average sound level. Aircraft noise around airports is usually
mapped out in terms of DNL, which are normally depicted as noise contours on a map. The DNL
contours are lines of constant DNL mapped similarly to elevations on topographical maps.

e L, is the percentile level, where x is any number from 0 to 100. Here x is percentage of the meas-
urement time that the stated sound level has been exceeded. For example, Lip = 80 dB(A) means
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that SPL measurements exceeded 80 dB(A) 10 percent of the time during the measurement period.
As with Leg, the measurement time period must be specified and is denoted in parentheses (e.g.,
Lio1) corresponds to the SPL exceeded 10 percent of the time during a one-hour period).

The most commonly used Ly values are L, Lio, Lso, and Lgo. L3, the SPL exceeded 1 percent of the
time, is usually regarded as the average maximum noise level when readings are an hour or less in
duration. Ly is usually regarded as an indication of traffic noise exposure with a steady flow of
evenly-spaced vehicles. Lso provides an indication of the median sound level. Ly is usually regarded
as the residual level, or the background noise level without the source in question or discrete
events.

e The maximum instantaneous SPL is the highest single reading over th&measurement p
useful to note this level because if it is very high, it elevates the L Naps makinglit
spurious. In instances where uses may be particularly sensitive t%noise eve the lglad
agency should also consider analyzing potential noise impacts on &gi event l4gsis, pAticularly
if the single event would be entirely new to the receptor, or recepipr wo erience
a significant increase in the number of these single event%
ie. rafg of energy flow)

@ e sound power level
W

sound pressure level,

(Lw) is expressed in decibels, which may or m

the sound power level is not distance-dgpende theref ins constant at any distance.
The sound power level descriptor is oft% rate produ . For environmental assess-
ments, sound power levels are most oMy used ine so®rce noise levels associated with
mechanical equipment (e.g. HVA(C din preq pund pressure levels at receptors.
*
124.1. Descriptors for Mobile Sources

Each type of mobile source noj \eator produ Q inct noise. The use of different descriptors

for each is appropriate,gs d below. In some ®fes, when assessing the cumulative effects of

several noise sources (c ina®on of vehiculawafﬂc, aircraft, train and/or industrial process noise)
er m

are necessary, Leq) is ended criptor.

VEHICULAR TR IC@ &
Because lar icon Ioca% i# not steady—vehicles often move in groups or platoons—its

noise signatureNy charactegimgg uating levels. If the traffic stream is characterized by sporadic

hea ehicles such as 4§ e noise levels could contain “spikes” associated with these events.

n\muq(l) and/gr LioaNye e appropriate descriptors in a vehicular traffic noise assessment. The

and Lip)are noiglevel d€scriptors used by the Federal Highway Administration (FHWA). The Leq)

j to assess the peak hour levels of the proposed action or when there are
Iple noise so @

and L) descriptor should be used when determining the appropriate noise
tenuatio@v cular noise on the proposed action.

AIRCRA

,Q:onsists of a series of single events over time. Depending on the location of, and ambient
els at the receptor, these single events may be easily distinguishable from background noise
~ his is particularly true, for example, where the receptor is close to an airport or heliport and in
the flight path. The Federal Aviation Administration (FAA) currently averages daily L4 levels to use the
yearly Lgn, or DNL as its preferred noise descriptor. In some cases, assessing aircraft noise using Leq(1)
may be necessary, particularly when assessing peak hour levels or when determining cumulative ef-
fects of several noise sources, i.e. in combination with vehicle, train and/or industrial process noise.

CEQR TECHNICAL MANUAL 19-5 DECEMBER 2021 EDITION



NoI1se |SE

TRAINS

Train noise is inclusive of transit or freight train activity. Similar to aircraft noise, train noise is com-
prised of a series of single events over time. Depending on the location of the receptor and ambient
noise levels, these single events may be easily distinguishable from background noise levels. This is
particularly true, for example, at noise receptors close to elevated train lines. The Federal Transit Ad-
ministration (FTA) uses Leq1) and/or Lan as its principal noise descriptors for mass transit noise, depend-
ing on the adjacent land use. Noise assessments (see Section 420 below) require the use of the daily
Lan for impact assessment. Because of these standards, it is recommended that the Ly be used in the
analysis of train noise. In some cases, assessing train noise using Leq(1) may be necessary, particul
when assessing peak hour levels or when determining cumulative effects of several noise sourcegfli.e
in combination with vehicle, aircraft, and/or industrial process noise. \

124.2. Descriptors for Stationary Sources

Stationary source noise is usually associated with mechanical equ

poses or building mechanical systems. Other stationary sources tlng are cro
lated to playgrounds or spectator events, and noise from a syste
nature of this noise is fairly uniform. The recommended d or this type @ noise source is the
Leq1)- In order to develop noise attenuation measurgy,f g gent, $he noise analysis
should generally be performed using the octave ban . The analysis should
include the 31.5, 63, 125, 250, 500, 1000, 2000,

The New York City Noise Control Code specfNgs um allow pressure levels for desig-
nated octave bands emanating from a co or business enterfyise as measured within a receiv-
ing property (see Section 711, below analys e areas, if required, should include
these descriptors for those asses$ne

200. DETERMINING WHETHER A

NALYSI’ROPRIATE

hat a projectrould not have the potential for a significant noise impact
simply from its proposed physical ristics and, therefore, no further analysis is necessary. Recommended guide-
lines for the screening assess® he ratipna ind these guidelines are presented below for mobile and sta-

In many instances, it is possible to d

tionary sources.

The initial impact screeénin®gonsiders wheth%roject would: (1) generate any mobile or stationary sources of noise;
and/or (2) introdyce a new reteptor 2 h existing high ambient noise levels. If the proposed project is located

in areas with hig bient noise Ieve gy typically include those near highly trafficked thoroughfares, airports, hel-
iports, trai i 'ties r other actiWgfes, further noise analysis may be warranted to determine the attenuation
measures that fre ppropnatef e proposed project.

OBILE SO

T FIC NOISE

creening assessment, described in Subsection 311.1, may be appropriate if a proposed project

e Generate or reroute vehicular traffic; or

e Introduce a new receptor near a heavily trafficked thoroughfare.
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212. AIRCRAFT NOISE

An initial noise impact screening analysis, described in Subsection 311.2, is appropriate if the proposed project
would:

e Generate or reroute aircraft, such as airplanes and helicopters; or
¢ Introduce a new receptor that is within a 65 dB(A) DNL contour.
213. TRAIN NOISE

Based on previous studies, unless existing ambient noise levels are very low and there are no structuregfhat
provide shielding, it is unusual for train activity to have a significant impact at distances beyond 1,50

New York City. Therefore, a detailed analysis, as described in Subsection 332.3, be appropriat e
posed project would:

e Introduce a new receptor within 1,500 feet of existing train activitfygn ve a dirgct lin t to that
train facility; or

e Add train activity to existing or new train lines within 1,5@&, and&direct line of site to, a
receptor. @

220. STATIONARY SOURCES

Based upon previous studies, unless existing ambient no Is are very lo
very high, and there are no structures that provide%in it is unusu
it

R) stationary source levels are
ponary sources to have significant

impacts at distances beyond 1,500 feet in New Yo jal stationary source noise generators

include unenclosed cooling or ventilation equi other the

speaker systems, stationary diesel engings (tfpi ore than 1 @
of uses. The distance between a receptor\ bstanti NoM source may be measured from any reliable
sources. Therefore, a detailed analysisfaNge % 333, may be appropriate if the proposed project

would:
e Cause a substantial ary source (e.g., u@nclosed mechanical equipment, manufacturing activi-
ties purpose or plafgro to be op@'ng within 1,500 feet of, and have a direct line of sight to, a

receptor; Qr
e Introd ne eptor in ag/@eaWgth high ambient noise levels resulting from stationary sources,
e.g., unencl®gd mechagiagl € !@ ent, manufacturing activities or playgrounds.
300. ASS ENy METH

S
If the se ject does en out in the initial noise impact screening analysis below, a more detailed noise

analys egins with e ing the study area in Section 320, may be appropriate.
0. ISE IMPA CREENING

most sourges oise (except train noise), the initial impact screening noise analysis identifies whether the

potentj he project to generate a significant noise impact at a receptor or be significantly affected by
high a oise levels. If the basic analysis does not identify the potential for significant impacts, no further
noise and is necessary and it may be stated that the proposed project would not result in a significant noise
impact.
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311. MOBILE SOURCES
311.1. Vehicular Traffic Noise

In coordination with the vehicular traffic studies (see Chapter 16, “Transportation”), traffic volumes
should be estimated for the expected hour or hours with the greatest noise level change at receptors
likely to be most affected by the proposed project. For some projects, the worst-case hour or hours
may occur during non-typical time periods (e.g., during the nighttime for projects which produce sig-
nificant traffic volumes or truck traffic when baseline traffic levels and/or ambient noise levels are low.)
The method for assigning noise passenger car equivalent (Noise PCE) values to vehicle type is discuss

in Subsection 332.1, below. If existing Noise PCE values are increased by 100 percent or more dugffo
proposed project (which is equivalent to an increase of 3 dB(A) or more), a &§gtailed analysis is
performed. Conversely, if existing Noise PCE values are not increased by 1 cent or mor
that the proposed project would not cause a significant adverse vehicul pact, a
no further vehicular noise analysis is needed.

311.2. Aircraft Noise 0
Qro pose

DNL contours should be obtained or calculated for the build year
e contacted to confirm

DNL contours is seldom necessary, since these contours areggod@t riodicaly
York and New Jersey (PANYNJ) for the two major metropolit j ts (PANY m

the latest contours). See official noise exposure maps | M of thegiMy Ng#Se Exposure Map (NEM)
Report for John F. Kennedy Airport and LaGuardia Airport.

If calculations are necessary, they may be perfor xg the latest versiofgf the FAA Aviation Environmental
Design Tool (AEDT). If the proposed project wouly@ate or reffo ircraft, or if the proposed project would
introduce a receptor within a 65 dB(A) D)L c@/ 3 detailed 3 @

ay be appropriate. No further aircraft
noise analysis is needed if the proposed Nr ould ng 2 W0r reroute aircraft or not introduce a re-
ceptor within an existing 65 dB(A) DN

)
ENTIFYING RECEPTORS

320. ESTABLISHING STUDY AR
Guidelines for determi appropriate stud(area size and receptor locations are described below. Se-
lection of a study a ds on the ource. Both the effect of noise generated on surrounding re-
ceptorsasar, It@ proposed p&e the effect of noise from surrounding sources on the proposed
project ne be idered. R s should generally include all locations where significant impacts

e
may occur. Ther@§ore, if signifigant i ts are identified during the analysis, additional receptor sites, some-
an the distance suggested in these guidelines, may have to be added to

timesPgrther from the no
m is. For rezoging pOgp , please consult with the Department of City Planning (DCP) prior to selec-
jonof r

therefgle,

r&gct. Calculation of the
e POt Authority of New

eceptors, whi§i€are identified based on land use in the study area as a result of the proposed project.

SOURCES QI
e hicular TAgffic So

The study potential noise impacts from vehicular sources includes: (i) receptor locations along
mgi-8fed®d roadways and (ii) the proposed project if introducing a new receptor. Of particular
Ace are routes where traffic volumes without the proposed project would be light and made
ter vehicles, and where the proposed project would result in a significant number of new
trips. Typically, the selection of receptors for analysis goes hand in hand with the traffic and transpor-
tation trip generation and assignment process. Once the vehicular trips have been assigned to the
roadway network, the potential locations where significant noise impacts could occur may be identi-
fied. Typically, this is done by driving the routes to and from the site to identify noise receptors along
those routes.

When selecting receptor locations, the vehicular volumes and classifications generated by the pro-
posed project as well as those of the background traffic should be considered. Under noise analysis
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procedures, vehicles are converted to Noise PCEs, which in turn are used to compute the noise levels
for future conditions (see Subsection 332.1). If a significant increase in the number of Noise PCEs is
expected (i.e., more than a doubling of Noise PCEs) along any given route that proposed project-related
vehicles would use going to and coming from the site within a given hour, then representative recep-
tors should be selected along that route for analysis.

If the proposed action would include noise-sensitive use, then the project site itself should also be
considered a receptor. Usually at this stage, these judgments are made without firm data in hand. It is
therefore prudent to be conservative in the judgment regarding the analysis locations (i.e., analyze a
receptor that may conceivably be affected as a noise analysis location). The actual selection ofgfhe
potential receptor sites may be narrowed if more data are available becauge potential noise incr
along these routes may be calculated. “\

321.2. Aircraft Sources @
Two types of projects require study areas for aircraft-related nois% *(i) a prop®yed prdliect that
would generate or reroute aircraft and (ii) a proposed projec { Id intrggluce a receptor
within an existing 65 dB(A) DNL contour. For airport/heliport e@ns ora posed projects that
would increase the number of aircraft at the facility qr re aMcraft, th y &ea should include

a n was fu

receptor locations are then selected from withi i

receptor need not be selected for this purpose.

affected areas along the route, assuming the propose ional. Representative
buildings within this area, then one or more&fen ative recep

ay be selected within the
cceptable exposure levels. The

area of marginally acceptable, marginally ’, C

same exercise may be repeated for ot @ Of rece (in the same noise exposure levels.
For proposed projects that introdugetg n i

area is the site of the proposed je

321.3. Train Sources

Two types of projects ly Pequire study arﬁs for train-related noise sources: (i) a proposed pro-
ject that would includ@ a n§w train facilj that would add trains to an existing facility or (ii) a pro-

posed projectth troduce within 1,500 feet of an existing train facility and having
adirect lin ar to aircraft facilities, for projects that would provide new
train facillti would add traiffs existing train facility, representative locations should be se-

lected from with 3 ely to be impacted by the proposed project. Not every receptor
nee . However, sufficient data should be collected to define the entire
that

f

If Mpgfoosed projgmigisNithin 1,500 feet of, and has a direct line of sight to, an existing train facility,
he proposed @ ct would introduce a new receptor, the study area should encompass the pro-

osed projﬁ!.
4 STATION% CES

-

Ea fO nary sources is based on proximity of a receptor to the site of the proposed project, or the
% b proposed project to a major stationary noise source in the area. Generally, when the proposed
project WS result in any significant stationary noise sources, receptors within a 1,500-foot radius of the pro-
posed project that would be within a direct line of sight of the proposed project should be considered for anal-
ysis. Receptors closest to a proposed project containing a significant stationary source noise generator are the
first candidates for inclusion in the analysis. If there is more than one such receptor within this distance from
the site, the analysis may be phased to analyze the closest receptor first—if no significant impact is found at
the closest site, then it is reasonable to conclude that receptors farther from the site would likewise not be
affected by the proposed project. Otherwise, it is necessary to extend the analysis to the farthest receptor

CEQR TECHNICAL MANUAL 19-9 DECEMBER 2021 EDITION



Noi1se |[cE

where no significant impact is found. A similar relationship between the proposed project and existing and
future No-Action stationary sources should be described, as appropriate. Although these sources may not have
to be analyzed separately (because they are included in ambient noise levels) they should be generally identi-
fied. It is possible that one or more may be close enough to the site of the proposed project and loud enough
to require consideration of noise mitigation at the project site.

330. MODELS AND ANALYSIS TECHNIQUES

The basic analysis techniques used for noise impact analysis follow the same basic procedures as for othergmpact
analysis areas—existing conditions are first characterized, then No-Action conditions are projected an
and finally, the With-Action condition is projected and analyzed. Impact assessmwe then made

the No-Action and With-Action conditions. The following discussion outlines this edure for molfile
ary sources of noise.

Proprietary models may be used for analysis purposes only if they have been d approfgiate bthe reviewing
agency or agencies, and full disclosure of the model, the model’s opergii all datgare ailable to the
reviewing agency or agencies. Information on proprietary models n& be able e treated as confidential.
Consequently, the use of proprietary models should be discuss% e reviewing a@gncy or agencies prior to
their use.

331. NOISE MEASUREMENT PROCEDURES
The first procedure for each noise source is the Nen tion of ex/%ing ditions at selected receptor

locations within the noise study areas. As a first in this paagess, eXWting noise levels at receptors are
established through a noise measurement pr s noise nfe Qnent program described below follows
a method consistent for all receptors. &
331.1. Noise Measurement Instrument n
The most common instr. d for environment®oise assessments are sound level meters and
spectrum analyzers. Th%an National S‘@dards Institute (ANSI) has published standards on
types of meters and rfieth of sound geasurement. ANSI defines three types of meters—Type O,

having the most s lerance ta@ for laboratory use; Type 1, called a precision meter; and
pPse meter, h& east stringent tolerances acceptable for SPL monitoring.

Type 2, a gegferal
2 tolerances are not appropriate for SPL monitoring. Many

Sound le ters Without at |gfis

sound level met®@s availahy@ g u ay can measure and store in their memory the various statisti-

cala verage sound le%g eters described earlier. These parameters may be read directly from
sourjlevel metgr or dyp#aded to a computer. Many of these devices may be programmed to

arfly out these me;%nents for a user-defined period at regular intervals, making long term moni-

o even mo ient. Instrumentation used for the measurements must meet appropriate

(L | standards. TRb re that the meter is working properly, the sound level meter should be factory-

alibrated jodically.

Most sgundNevel meters have three time response characteristics — slow, fast, and impulsive. Slow,

rrEMMEOMRiANE to a one second time constant, is usually recommended for environmental noise assess-
ch as those performed for CEQR. Fast, corresponding to a one-eighth second time constant,
ecommended to monitor discrete events to obtain a better indication of peak levels. Impulsive,
corresponding to 1/30 second, is used for assessing human loudness response to impulsive sounds.
Generally, noise measurements performed for CEQR are documented in A-weighting and slow re-
sponse.

331.2. Noise Measurement Procedures

ANSI also provides guidelines for SPL measurement practices to provide reliable data. Basic measure-
ment procedures are defined by these standards and accepted industry practices.
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These guidelines account for microphone placement, calibration of instruments, and precautions per-
taining to meteorological conditions, principally wind speed. The following are general guidelines for
reference.

CALIBRATION. In addition to periodic factory-calibration of the sound level meter, sound level cali-
brators or acoustic calibrators should be used to check the sound level meter before and after each
series of noise readings. Typical sound level calibrators are small hand-held devices with adapters
to fit the measuring microphone of the meter being used. With a properly operating meter and
calibrator, the meter should not vary by more than 0.5 dB. Any variation beyond 0.5 dB that canngt
be accounted for is an indication that the device should be returned to the manufacturer fogd-
justment and calibration. Manual adjustment of the sound level meteg should not be done i

field unless a new microphone is being fitted. Calibrators should be fat%librated at #fas
ayear.

MICROPHONE PLACEMENT. The measuring microphone should be pla h a diregt line & sight to
the noise source, generally 5 feet above the ground. In so egrelevated pla eg¥ may be
necessary to obtain a direct line of sight to the noise soured (.8 elevate in sources). To avoid
distortion, the measuring microphone is placed a minigp/g 3 to 4 feetawa

om any reflecting
surfaces, including the ground, walls, and the bo @ ), : Mg the measurements.
Failure to do so may introduce errors as high

henever feasible, the
o stand away from the
instrument. Complete records of the m of the measurement loca-
tion(s), a map of the monitoring locatj t(s), meteorological conditions
during the measurement(s), identificdi

of all equipment used, and cglib 10 de. The electronic log files from the
sound level meter should also ded. Thif accurate duplication of the measure-
ments, if necessary, due to ing quest dhges in conditions, or inconsistencies.

ACCOUNTING FOR WIN asurements are peNormed outdoors or in areas where airflow may

be sensed, the mo nt @& air may skeMe monitoring results because wind may introduce
errors of as muchffas 2@ ®B over ac noise levels. Therefore, a windscreen designed to fit the
specific instr uld be d@IMfege windscreens are typically open cell foam spheres and
are desj ed@k wind nois& attenuating the signal being measured. Even with a wind-

e 12 miles per hour may cause erroneous readings. Therefore,
n

screeflin ce, wind speedgfa
ind speed $hould b “Y0) d readings should not be taken when wind speeds exceed 12
s per hour.

CCOUNTING FOR GMPERATOIRE. According to ANSI Standard S1.13-2005, the acceptable temperature
raggee for meaghgeMgnts is 14 degrees Fahrenheit to 122 degrees Fahrenheit. In addition, the tem-
Q erature shot be outside the ranges recommended for operation by the sound level meter
manufggurer OMdividual instruments in the measurement system.
ACCOU R RAIN. During periods of inclement weather (rain, snow, etc.), measurements should
en. Measurement should be performed when the ground is dry, and not when the
Is wet or snow covered.

n
E MEASUREMENT PERIODS AND NOISE PEAK HOUR SELECTION. Noise measurements should be made in

accordance with the expected times that the proposed activity at the site would be greatest, or
when surrounding receptors may otherwise be most likely to experience significant impacts be-
cause of the proposed project. While this generally occurs for most projects during the peak typical
weekday traffic hours (i.e., the AM, midday, and/or PM peak periods), peak weekday traffic hours
may not be appropriate for some projects. Rather, it may be necessary to gather data during week-
end, late night hours, or for all 24 hours. For example, noise generated by traffic leaving a large
multiplex movie theater may result in significant noise impacts during late night hours; maximum
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project impacts from truck traffic generated by solid waste transfer stations may occur either dur-
ing late night or early morning hours; and noise from power generation facilities may be most likely
to cause significant impacts during late night or early morning hours when background levels are
low. Traffic data collection should be coordinated with the noise studies to ensure that, where
necessary for analysis purposes, traffic data is available for late night, weekend, and/or all 24 hours.
Traffic data collection should be conducted in accordance with the methods described in Chapter
16, “Transportation.” Vehicular trip assignments and their hourly distribution should be defined
before the hours for noise analysis are determined. Care must be exercised in selecting the noise
measurement period and, as detailed information about a project is developed, it may be ne
sary to supplement initial noise measurements by including additional time periods. Noise #ve
may vary seasonally. For example, noise during the summer monthsWom flights and f p

grounds are elevated due to increased activities compared to other%. Therefore ks €

measurements should be taken during the peak season.

OTHER ACTIVITIES DURING NOISE MEASUREMENT PERIODS. While each@oise measulNymentlis being

taken, events that contribute to the monitored values sho e ed. At #tations re traffic
on the adjacent street is a significant noise source, a colinting a ssification program
al e Sy total er of Wyses (i.e., vehicles

h

should be conducted that records the following:

having two or three axles and designed to carry m ine pass( otal number of heavy
wedigm trucks (i.e., vehicles
or light trucks (i.e., vehicles

trucks (i.e., cargo vehicles with three or mo s tal numb&go
with two axles and six tires); and total gumbe pdssenge
having two axles and four tires).

At locations where train noise is a sig#ifi noise soffffce, Qe noise levels should either be calcu-
lated or the duration of the measyfre hould be ugh to estimate the Lgn.

In general, noise from unus \ that og ing the measurement period should be ex-
cluded from the reported piseSgVvel. Typically, 8 events includes noise from sirens of emer-
gency vehicles, con NYctivities, or other s¥rces that may be atypical for the study area.
However, it may in @e from other M-dominant sources (e.g., train noise when vehicular
traffic is the domiffant e source

)
DURATIO F@EASUREMENT@ation of noise measurements should be sufficient to en-

sure he urements@S sentative of ambient conditions. For example, at locations

where tratfMgis the domigan ource, measurements made for shorter time periods are gen-

lly sufficient sincg tively insensitive to minor fluctuations in changes in Noise PCEs.
Nmple, it tgkes Ngloul¥ing of Noise PCEs to equal a 3 dB(A) change (i.e., just perceptible) in
sound’levels. F at re®on, it is generally not necessary to conduct noise measurements for
te period during any hour at any given location, provided that a traffic count
ation is conducted simultaneously with the noise measurement at the meas-

e than a 2QaQi
nd vehicle d @
uremew WfEn assessing noise from a train facility, measurement durations should be con-
T

siste A methodologies provided within the FTA’s September 2018 guidance document.

rgPosed project is expected to generate vehicular traffic or stationary source noise over a
ﬁ our period, it may be necessary to take 24-hour noise measurements at one or more receptor
ions. When there is extreme variability in measured data from the noise sources, they should

be calculated rather than measured.

MONITORING RESULTS. At a minimum, the summary of noise measurements downloaded from the
noise meter should include the following descriptors: Lmax, Lmin, L1, L10, Lso, Leo, and Leq. The raw data
log should also be saved. If the measurement is called into question during the review, these de-
scriptors and review of raw data files may assist in determining whether any anomalous conditions
occurred during the measurement. If monitoring results are to be used in the placement of noise
(E) Designations, 1/3 octave bands should also be recorded. Field data sheets should be attached
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to the environmental assessment. Field data sheets should detail notable events and atmospheric
conditions during the measurement period, provide a description of the dominant noise source(s)
and any anomalous events and also include a sketch of the measurement set-up. A noise measure-
ment photo log should also be included. A copy of the current sound level meter calibration certif-
icate should also be provided.

332. MOBILE SOURCES ANALYSES
332.1. Vehicular Traffic Noise

For most projects reviewed under CEQR, an analysis may be employed using a logarithmic equajg®n
(described below). However, the latest version of the approved Federal Highway Administ
(FHWA) Traffic Noise Model (TNM) should be used when:

. Conditions result in new or significant changes in roadway o eometr

. Roadways currently carry no or very low traffic volumegar ed;

. Ambient noise is the result of multiple sources inclufirmgtré®ic; or

. A detailed analysis of changes due to the traffic nt of the tota bient noise levels

is necessary. ”
The TNM model takes into account various fact ence velffgu e, including traffic vol-
umes, vehicle classifications, source/recepfor ge trY, shields i ding barriers and terrain),
ground attenuation, etc. According to the FH&4, the TNM model
S

uires validation to verify the ac-
curacy. The model is validated when diffgfe etwee easuted versus modeled noise levels
are within +/- 3 dB(A).

One particularly useful applicatio: M mog O tions where traffic is one of the com-
ponents of the total ambient n Xuch situa @ TNM model may be used to compute the
traffic component of the nqj d May then be sub®gged from the measured ambient noise levels
to determine the non-tr cOWgponents of the}tal ambient noise levels.

Computerized model@ CadnaA SoundPLAN, have developed algorithms that incorporate
the TNM model ar nois I@ns; they may be utilized for CEQR analyses. Note that
Federal or eragidlighway proj b@Mig undertaken pursuant to 23 CFR 772 must use TNM.
While the TN odel oftepgé I%vate prediction results for first level screening purposes as well
as foyassessing project i it¥more convenient and easier to use the logarithmic equation de-
SCri low.
EXISTING CONDITIONS. Analysis of existing noise conditions uses monitored noise levels and obser-
tions ma in®the monitoring period to assess noise levels and their sources. A validated
TNM model e used to identify existing noise conditions for additional sites other than the
meas ent locations. Results of the noise monitoring program at measurement locations are
re% xisting conditions in the environmental assessment.
. 0-ACTION CONDITION. To arrive at the No-Action noise condition, the results of the No-Ac-
traffic analysis (see Chapter 16, “Transportation”) are used to compute total Noise PCEs pass-
each receptor site. From the existing and No-Action traffic data, existing and No-Action Noise

PCEs are calculated in the following manner (see Subsection 331.2 under “Other Activities During
the Conduct of the Noise Measurements” for definitions of vehicle types):

o Each Automobile or Light Truck: 1 Noise PCE
o Each Medium Truck: 13 Noise PCEs
o Each Bus: 18 Noise PCEs
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o Each Heavy Truck: 47 Noise PCEs

Note: These values were obtained using the TNM model, assuming a speed of 25 mph and a
distance of 30 feet from the roadway. For speeds below 25 mph, the TNM model should be
run to develop project-specific screening values. For projects with traffic moving at higher
speeds and/or receptors at more than 30 feet from the roadway, either the default values
shown above or project-specific values obtained using the TNM model may be used for pur-
poses of screening.

After the Noise PCEs are calculated and tabulated at each receptor site, the No-Action noise ley,
are calculated using Equation 19-1:

Equation 19-1 ®\

FNA NL =10 log (NA PCE/E PCE) + E NL

where:

FNA NL = Future No-Action Noise L

NA PCE = No-Action Noise PCE

E PCE = Existing Noise PCE %
E NL = Existing Noise

The calculation is conducted using the lag(
by adding the difference between th Leq(1) d

program to the calculated No-A oise leve 3
culation are then reported in‘wce\@onmen T Ngpaft
FUTURE WITH-ACTION COND identical % procedure is used to determine the With-
Action condition, wi ted total Noise PCEderived from the With-Action traffic analysis.
To determine poten ificant impacts’we With-Action condition noise levels are compared
with the No-Acti evels, appligable standards and impact thresholds at each receptor (see

Sections 410 elow).
332.2. Aircraft Noj \
EXISTING CONDITI®yS. FAA D)) i s are the preferred descriptor. This descnptor tends to average

hourly values. B§

caIcuIat usin®y
co puter model. n neceSsary to combine noise sources or determine peak hour, measured Leq
du eak alrcr ifies can be utilized.

-ACTION NDITI eneraIIy, under the No-Action Condition, aircraft noise levels should remain the
same as u Existing Conditions; however, if increased aircraft activity would occur under the No-
Action Con®tioW, future noise levels may be calculated, following FAA methodologies.

iy ONDITION. The same analysis methods used to estimate existing aircraft noise levels are to
@ in the With-Action scenario using the With-Action aircraft fleet mix. To determine potential
sig ant impacts, the With-Action condition noise levels are compared with the No-Action noise lev-
els, applicable standards, and impact thresholds at each of the receptors (see Sections 410 and 710,
below).

332.3. Train Noise

EXISTING CONDITIONS. Noise from train operations is either measured or calculated. Noise measurements
is the method preferred according to the Federal Transit Administration (FTA) guidance manual, Transit
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Noise and Vibration Impact Assessment Manual (September 2018). This manual includes several meas-
urement options for residential and non-residential land use to identify existing noise exposure in
terms of the Leq and Lqn descriptors. Per FTA guidance, noise measurements should be performed at
representative receptor locations or at each individual receptor considered in the impact analysis, de-
pending on the project.

The FTA’s guidance manual also detailed noise analysis methodology to calculate train noise. Using FTA
methodologies, Leq1) and Lqn values may be calculated as a function of a number of factors, including
the distance between the track and receptor; shielding at the receptor; number of trains; average nu
ber of cars per train; train speed; track conditions; whether the track is on grade or on structure;

Computerized models, such as CadnaA and SoundPLAN, either have devel®ged or are in the p

developing algorithms that incorporate the FTA and/or Federal Railroa inistration (§RA
rithms for train noise calculations. Measurements during periods of pe ctivity sh

to validate the models. Upon verification that these algorithms produ arable ggsults
algorithm, they may be utilized for CEQR analyses.

NO-ACTION CONDITION. Generally, under the No-Action Conditi tra®n noise should remain the
same as under Existing Conditions; however, if increasgd tii ity woulgegcur er the No-Action

Condition, future noise levels may be calculated, follo methodg

WITH-ACTION CONDITION. The same analysis metho to estimate i#N train noise levels are
used in the With-Action scenario using the 4ith-Ac%n train m rmine potential significant
impacts, the With-Action condition noise leyglsNre compared to the§lo-Action noise levels, applicable
standards and impact thresholds at each ceptor ctions 410 and 710, below).

333. STATIONARY SOURCES *

EXISTING CONDITIONS. Noise leve

closest to the source. If the st
does not currently exis i
closest to the propose

isting statid@ durces should be measured at the receptors
source in quelgig@would be part of the proposed project and
asurements?ould be performed at the property line of the site

nary source(s) an®at the closest receptors to ensure that spatial cover-
erage is ad@e. For example, if there is a park nearby and residential
0

be moni& r@xisting conditions.
NO ACTIONEONGITION-"Tn cases whETonneWstationary sources are to be introduced into the study area
in the future wityout the py@Mgt; 1 .Q oise contribution from these facilities is predicted at the recep-
tors /or the project ¢ pgarithmically added to existing noise levels to obtain the No-Action
tioNThe calcyjations
e stationary nois urces.

INFACTION COND @ IT"the project under consideration involves locating a potential receptor near
tiorn® oise source, then measurements made at the site location of the existing sta-
are generally used for the impact evaluation. Where the proposed project involves a

ing
level. This noise descriptor, expressed in decibels, is a measure of the total acoustic power of a source.
Equation 19-2 can be used to predict the sound pressure level at a given distance using sound power
level:

CEQR TECHNICAL MANUAL 19-15 DECEMBER 2021 EDITION



b

NOISE

D0
om

Equation 19-2

Ly = Lw - 20*log(d) - Ae

where:

L, is the sound pressure level

Ly is the sound power level

d is the distance from the source to the receiver in feet
A. is excess attenuation caused by environmental and
terrain features. Default value is zero (use of any other
value requires reviewing agency’s approval).

The noise emission data from the manufacturer for specific stationary xant is alwa S
source. When this is not available, information may be available from 'n%roups suc t c-
tric Power Research Institute (EPRI) (3420 Hillview Avenue, Palo Alto, nia 943&4 USAJNin publi-
cations such as Electric Power Plant Environmental Noise Guid diso ric Insti-
tute, or in industry-sponsored computer models. Please noteqgat rer data may not in-
clude the processing noise. If most of the processing noise,
supplemental information should be added to the m
data should be used for modeling. Other alternaig
equipment and performing measurements at tha ar distances and under
similar conditions to those anticipated for t%
Once data are acquired, the next step is p in
several discrete sources exist, and whegpmt

sight, this may be accomplished ¥sin badc noise z
& lues). For example, if sound power data is

sound levels, frequency adjust o get A-wel o=
available, the equation given a@ay then be usé pund pressure level data are available, Equa-
tion 19-3 can be used t@ ound levels ;;a rec@ptor:
Qxation
Lpl = Lpz - *l 2)

where

g L\
dliS

e distance from the source to the receptor

(L is the distance at which the source sound level
Q O data is known

y structures around the source or noise control measures (e.g., silencers, acoustic
a3 are to be used must be considered in calculating sound levels at the receptors.

e receptors. Where a single or
ate and have an unobstructed line of
for calculation (i.e., the addition of

ssure level at the receptor
d pressure level at the reference location

) ere are many individual sources associated with the project, and when there is varying land-
scape (e.g., parks, buildings, trees) between the source and receptors, calculations become even more
complicated. In addition, data provided by manufacturers and/or the literature are often presented in
octave bands. While it is useful to perform the calculations in octave bands, particularly when designing
noise control features, the calculated octave band values should be converted to equivalent A-
weighted values for impact evaluation purposes. Both ANSI and International Organization for Stand-
ardization (ISO) have documents that describe techniques and considerations for carrying out these
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calculations. Following these procedures often involves programming a computer spreadsheet to au-
tomate the details (i.e., sound power level to sound pressure level conversion as a function of fre-
guency and distance; application of attenuation of buildings, barriers, terrain, noise control as a func-
tion of frequency; summation of contributions of the various sources; and conversion to A-weighted
sound levels).

Computer models are also available that are based upon the various standards and allow the calcula-
tions to be carried out. These models also often include databases of source sound levels for use in the
model. Programs such as CadnaA developed by DataKustik, SPM9613 developed by Power Acoustics
Inc, SoundPLAN developed by Braunstein + Berndt GmbH, and Predictor 7810 developed by Brigh &
Kjeer are examples of such programs. These programs are not specifically endorsed, and other
grams may be available to perform similar functions. \

In all cases, rather than using theoretical modeling techniques, it is p% to use Ntual fagit
data. Therefore, if a facility comparable to the proposed project can b red, angts le canb
adjusted to account for differences in conditions between its sitqth roposed prolgt sife, that is

Y
e

generally a preferred modeling approach.

As previously mentioned, noise generated by childreg in ds or pasgle u parks is consid-
ered stationary source noise. For locations adjacent t (Wi ze noise source levels
provided in the 1992 study performed for the S nekruction JCA) at eight New York

City public schools. The study categorized plﬁ o early

provided within the study
in the Appendix. In most cases, it would add playground noise levels to

ary to ative
other source noise levels representati e conditi
To determine potential significan?' Gthe Wity P ition noise levels are compared with
the No-Action noise levels, app |&gtandards, &g g ct thresholds at each of the receptor loca-
tions or within contours develoRed t® indicate noise Mg within varying distances from a source (see
Sections 410 and 710, b% P
334. Combined Effects of M@ StationaryNoise Sources
Each mobile and stagon e analysisya aghaximum Leg1) noise level. These values are logarithmically
added to yield a | m m-possibl ( el. To determine the potential for significant impacts caused
by the proposed profgt, the totals.in jth-Action condition are compared to the No-Action total noise
e applicable standards, and the impact thresholds.

and high school. Recommendations for playg®gund ndise source

levels at therespective receptog

e, or both, of the following approaches to determine impact significance may be ap-
h describes the use of an incremental change from No-Action conditions (impact thresholds).

case, relate to published standards (see Section 710, below)?
e Would the proposed project introduce a new receptor in the area?

The manner in which these typical significant impact thresholds are applied to mobile and stationary sources is discussed
in Sections 430 and 440.
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410. IMPACT THRESHOLDS

The selection of incremental values and absolute noise levels should be responsive to the nuisance levels of noise
and critical time periods when nuisance levels are most acute. During daytime hours (between 7 AM and 10 PM),
nuisance levels for noise are generally considered to be more than 45 dB(A) indoors and 70 to 75 dB(A) outdoors.
Indoor activities are subject to task interference above this level, and 70 to 75 dB(A) is the level at which speech
interference occurs outdoors. Typical building materials used in the past (including typical single-glazed windows)
provide a minimum of approximately 20 dB(A) of noise attenuation from outdoor to indoor areas.

In view of these factors and for the purposes of determining a significant impact during daytime hours, it i
able to consider 65 dB(A) Leq1) @s an absolute noise level that should not be significantly exceeded. For le, if
the No-Action noise level is 60 dB(A) Leq1yOr less, a 5 dB(A) Leq1) OF greater increas&fl_‘d be conside

If the No-Action noise level is 61 dB(A) Leq(1), the maximum incremental increase be 4 dB(A), in®Pease
higher than this would result in a noise level higher than the 65 dB(A) Leq1) thrs d is con§ i

Similarly, if the No-Action noise level is 62 dB(A) Leqz) Or more, a 3 dB(A) My greategchan@yy is considered

significant.

Nighttime (between 10 PM and 7 AM) is a particularly critical time @Iative t ential nuisance values for
noise level increases. Therefore, irrespective of the total nighfti eYevels, apgdiacreas®gf 3 dB(A) Leq is typically
considered a significant impact during nighttime hours. O

420. IMPACT THRESHOLDS FOR PROPOSED PROJECTS THARINTRODU ORS

Impact thresholds for proposed projects that intrg

dB(A) or more below the maxi ally acceptabje levels (by receptor type) for external exposure shown in
Table 19-2. If the proposed pyfTct¥gcludes a publicly cessible outdoor area requiring serenity and quiet (such as

a park for passive recreatign) §he #easibility an jcability of implementing mitigation measures to bring exterior
noise levels to beloy55 L1o() should& d on a case by case basis in consultation with the lead agency

and the New Yor, De ent of Pm ecreation (or controlling entity if it would not be a city park).

N
VS
LA
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Table 19-2
Noise Exposure Guidelines For Use in City Environmental Impact Review?

Clearly
o @ Marginally o @ Marginally o @ Unac- o @
Acceptable| 5 32 | Acceptable | 5 3 | Unacceptable | 5 3 | ceptable | § 2
o O Q O Q O o O
General E—_ g General 3: g General 3: g General 3: g
Time | External "” External w External “'| External .
Receptor Type |Period| Exposure Exposure Exposure Exposure
1. Outdoor area re-
quiring serenity and L1o £ 55 dBA
quiet?
2. Hospital, nursing 55< L £65
Lo £55dBA 65 < L10,<8
home dBA
3. Residence, resi- (7 AM
. 65<Lip £70
dential hotel, or mo- | to 10 | Lo <65 dBA
dBA dBA

tel PM)

(10PM 55<L Lio >80 '
to7 |l <55dBA| | N 0 i

i dBA < dBA :

AM) | < o ]
<| om © —

4. School, museum, =5 © n z

. o @ '\; =)
library, court, house Same as 3 v M Same as <\£
of worship, transient ) ] Vi as = Z ) ) P

Residential | ¢ = < . o me as v Residential T
hotel or motel, pub- R@sidential . " LN
. . Day S idential Day o Day ~
lic meeting room, Day 4 — |

auditorium, out-pa- (7 AM-10 PM) (7 AM-10 PM) (7 AM-10 i

tient public health d PM) |

facility ,

5. Commercial or of- Same as

. eas
fice ) Same as Residential
ential . .
Residential Day Day
Day
(7 AM-10 PM) (7 AM-10
(7 AM-10 PM)
PM)
6. Industrid, lic
Note Note 4 Note 4 Note 4
pmply with Impact Thresholds detailed in Section 410.
jectio oise exposures are to be made at appropriate heights above site boundaries as given by American Na-
jonal Standards | e (ANSI) Standards; all values are for the worst hour in the time period.
Tracts of landgvher&gerefiity and quiet are extraordinarily important and serve as important public need, and where the preservation of
these satial for the area to serve its intended purpose. Such areas could include amphitheaters, particular parks or portions of
par paces dedicated or recognized by appropriate local officials for activities requiring special qualities of serenity and quiet.
Exa ounds for ambulatory hospital patients and patients and residents of sanitariums and nursing homes.

3 One may Use the FAA-approved DNL contours supplied by the Port Authority of New York and New Jersey (PANYNJ), or the noise contours
may be computed from the federally approved Aviation Environmental Design Tool (AEDT) Computer Model using flight data supplied by the
PANYNJ.

4 External Noise Exposure standards for industrial areas of sounds produced by industrial operations other than operating motor vehicles or
other transportation facilities are spelled out in the New York City Zoning Resolution, Sections 42-20 and 42-21. The referenced standards
apply to M1, M2, and M3 manufacturing districts and to adjoining residence districts (performance standards are listed by octave bands).

Sources: New York City Department of Environmental Protection (adopted policy 1983).
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If the proposed project would introduce a new receptor, With-Action noise levels of the new receptor
in dB(A) would be compared to the values contained in the Noise Exposure Guidelines. Furthermore,
the descriptor used to assess the mobile noise sources depending on the type of noise sources. If these
noise levels would exceed the marginally acceptable levels, a significant impact would occur unless the
building design as proposed provides a composite building attenuation that would be sufficient to re-
duce these levels to an acceptable interior noise level. These values are shown in Table 19-3. The ap-

plicant should demonstrate that sufficient attenuation is provided in the form of composite buildi
attenuation calculations based upon the Outdoor Indoor Transmission Class (OITC) values of indivi

major window/wall/ventilation components, unless a federal funding sourge, as defined in Subse®§i
723 of this chapter, requires usage of a different single number rating, such g the Sound Tr issi

Class (STC) rating, to calculate the noise levels and attenuation values.

Table 19-3

Required Attenuation Values To Achieve Acceptable Interior Nois@
Cle

Marginally Unacceptab 2.

Unacceptable

Vehicular Traffic 70<L10<73 73<L10<76 80<L1o
Aircraft? 65<DNL<68 | 68<DNL<71 75< DNL
Train 65<L4,<68 68<Lgn< 75<Lan
| 1]
Attenuation® W m c
See note

28 dB(A) 3
Note: 0

A DNL descriptor based on average values year period.

8 The above composite window-wall attéatio lues are for resid

office spaces and meeting ro

and hence an alternate me tilation.

¢ The required attenuation vae is

Where:
Louid is the prg@cted el under the bu rounded up to the whole number

Linterior is th€ des d interior noise level (| for vehicular noise, 40 dB(A) for aircraft and train noise)

Source: New YMDepartment of Env @ Protection

430.1.8Velcular Noise

h pact asses r vehicular noise compare the proposed project L., noise levels at receptors

tion 410. |
an increas

No-Action levels are less than 60 dB(A) Leq1) and the analysis period is not at nighttime,
dB(A) Leq1) or more in the future with the project would be considered a significant
er for the 5 dB(A) threshold to be valid, the resultant With-Action condition noise level
hve to be equal to or less than 65 dB(A). If the No-Action noise level is equal to or greater than
Leq(1), Or if the analysis period is a nighttime analysis period, the incremental significant impact

tentlallyﬁ the project to those calculated for the No-Action condition, as discussed in Sec-

threshold would be 3 dB(A) Leg(y). If the No-Action noise level is 61 dB(A) Leq1), the maximum incremen-
tal increase would be 4 dB(A), since an increase higher than this would result in a noise level higher

than the 65 dB(A) Leg1) threshold and be considered significant.

430.2. Aircraft Noise

If the proposed project would generate or reroute aircraft, impact criteria discussed in Section 410
apply to the peak hour noise levels. Furthermore, if the proposed project involves other noise sources,
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in addition to the aircraft, impact criteria discussed in Section 410 apply to the cumulative impacts as
well. Impact criteria discussed in Section 420 applies to a proposed project that would introduce a new
receptor within an existing 65 dB(A) DNL contour of an airport. The applicant should demonstrate that
sufficient attenuation is provided in the form of composite building attenuation calculations based
upon the OITC values of individual major window/wall/ventilation components, unless a federal fund-
ing source, as defined in Subsection 723 of this chapter, requires usage of a different single number
rating, such as the STC rating, to calculate the noise levels and attenuation values.

430.3. Train Noise
If the proposed project would create a train facility or cause a change in frequency of trains alon@th
train facility, the impact criteria discussed in Sections 410 apply to the pe our levels. Furt
if the proposed project involves other noise sources, in addition to the tr, Nact criteriddi
in Section 410 apply as well. Impact criteria discussed in Section 420 a[@ propose oject Wat
would introduce a new receptor to train noise. If the train noise at th&ge®sftor excegds 6 A) Lgn,

design measures should be implemented that achieve the lev cgimposite buildi nuation
uf jon is provided in the
oNth

f individual major

provided in Table 19-3. The applicant should demonstrate tha nt atten
form of composite building attenuation calculations bas e OITC value
window/wall/ventilation components, unless a feder urce, agd
this chapter, requires usage of a different single b INg, such as 1
noise levels and attenuation values.

440. STATIONARY SOURCES

If a proposed project would be subject to stg#on ource nd

cussed in Section 410, a significant impa Id ®ccur, unlgs

posite building attenuation that would & nttore «@ e levels to an acceptable interior noise level.

In the case of significantly impacted IN§ildiMys, design mea ould be implemented that achieve the levels

of composite building attenua®y ed in Table 19-3. TMe applicant should demonstrate that sufficient
attenuation is provided in the f Composite build’g attenuation calculations based upon the OITC values
all/§e

of individual major window/ tilation c nents, unless a federal funding source, as defined in Sub-
section 723 of this chap es usag féfent single number rating, such as the STC rating, to calcu-
late the noise levgi€and uation valygs. noise sources (mechanical ventilation, air compressor, etc.)

are also controlled bWNew York City Ndffs trol Code (Local Law No. 113 of 2005).

500. DEV ON MITIGATIO

The follgwitg sBctipn provides I ®glines and recommendations for developing mitigation of a significant noise impact.

Gener ossible mi easures that may be used to alleviate significant noise impacts for the different
s hre discussed.
. MOBILE %;
511.V TRAFFIC NOISE

The first mitigation option to be considered is the rerouting of the traffic that would cause the significant im-
pact. This is generally possible only for facilities that generate traffic under the control of the applicant (for
example, a city vehicle storage facility would fit this requirement, but a commercial office building would not).
Where this mitigation appears appropriate, it is necessary to be sure that the rerouted traffic would not simply
relocate the significant noise impact or introduce a significant traffic or air quality impact in another location.

If rerouting is not feasible, the most common mitigation measure used for vehicular noise impacts is the provi-
sion of adequate window/wall attenuation at the affected receptor that conforms with the Noise Exposure
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Guidelines acceptable interior noise levels of 45 dB(A) Lio1). When maximum hourly exterior levels are greater
than 70 dB(A), alternate means of ventilation should be incorporated into buildings so that windows do not
need to be opened at any time of the year. If windows were open, the effect of the window-wall attenuation
would be reduced. An alternate means of ventilation would allow for a closed window condition, ensuring that
acceptable interior noise levels are achieved. For existing receptors where the maximum exterior noise level is
less than 75 dB(A), standard double-glazed and/or laminated windows are available that would provide ade-
guate noise attenuation. However, as the maximum exterior noise level increases, the project may be required
to incorporate special designs into the windows and possibly the exterior walls of buildings to conform to Noise
Exposure Guidelines.

At locations adjacent to highways and limited access roadways, barrier walls (agd sometimes berms e
used for vehicular traffic noise impact mitigation; however, to be effective in pro%ttenuatio

wall must interrupt the line of sight between the noise source (the flow of tr the recegt uild@ngs
taller than the barriers receive no acoustical benefit from their presence. I uld also det the
aesthetics of neighborhoods and, therefore, may be impractical for most the New YoRCi ea. There
are a number of methodologies for calculating the noise attenuatio i ble to gBise ba , including
the use of the TNM model algorithms. 0 &

512. AIRCRAFT NOISE @ Q

The first mitigation option investigated should be pote nges to fligh his mitigation is appro-
priate, it is necessary to ensure that the mitigationqgoes n erely rel ignificant impact to another
area. In addition, facility use restrictions (e.g., ca limitations, lowegakeoff angles, curfews, using only

certain types of aircraft) should be investigated. easur require commitment from the appro-

priate agency. o O
If flight operations adjustment is not feasiN only pogh lon measure for significant aircraft noise
impacts is treatment of all exterior walfs bnsure that interior noise levels would be less
than 45 dB(A) Lioq). If exterior QojpmleNgls are less than 75 &fA), double-glazed or laminated windows (with
alternate means of ventilation above 70 dB(w should be provided to achieve adequate attenuation
and ensure interior noise le 5 dB(A). H%ever, if noise levels are equal to or greater than 75 dB(A),

special designs may hav@ igforporated i dows, walls, roofs, and doors.
513. TRAIN NOI&

Mitigation rpeasures av&ilable fg
discussed e (Subsection 5

%ain noise impacts are the exterior building attenuation measures
@ pnificant vehicular noise impacts, barrier wall (or berm) construction,
treati e velcles, whel truin®ygMd rail grinding, rail lubrication on sharp curves, and operational re-
stricti®ns.Bagrier wall atte jon has a practical limit of 10 to 15 dB(A), so it would provide complete impact

Nio ly when ex@n ise levels (for existing uses) at receptors are less than 75 dB(A). It must also be

ind thatbarrie only effective when the line of sight is broken between the source and receiver.
erefore, buildi ith windows higher than the barrier may not receive much benefit from the barriers and
rior wall aiterfgat®; window attenuation and an alternate means of ventilation would have to be designed

into th ildings facing the train activity.

520. ST RY SOURCES

The most common mitigation measures available for stationary sources include exterior building attenuation (as
discussed for mobile sources in Subsection 510 above), noise barrier (or earthen berm) construction (as discussed
above), and noise control design on the source in question. Caution should be exercised when constructing barriers
in New York City given the limitations mentioned above. In many cases, treating the noise source (e.g., providing
baffles, silencers, mufflers, sound insulation, placing it within an enclosed structure) may be the least expensive
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option. Moving the source in question so that receptors would not be significantly affected is also a potential miti-
gation measure.

530. (E) DESIGNATIONS

The (E) Designation is an institutional control that is implemented through CEQR review of a zoning map, text
amendment, or action pursuant to the Zoning Resolution. It provides a mechanism to ensure that measures aimed
at avoiding a significant adverse impact are part of future development, thereby eliminating the potential for a
noise impact.

If necessary, the lead agency may consult with DEP during the CEQR process to identify sites requiring
nation. The Mayor’s Office of Environmental Remediation (OER) is responsible foRgdministering p
minations for projects with assigned (E) Designations and existing Restrictive D%'ons, pursua

15, “Environmental Requirements,” of the Zoning Resolution of the City of Ne a
the Rules of the City of New York (Rules). In order to facilitate OER’s review
requirements of the (E) Designation, it may be necessary for property S
mentation related to the CEQR Noise analysis (e.g., EAS/EIS, Technic eMpranda
results, lead agency and DEP correspondence, Restrictive Declar@ otices) to OER.

15 of the Zoning Resolution set out the procedures for pla
views and approves all documents needed to satisfy th

(E) Designations are listed in Table 1 of Appendix Cof the ¥gniNg Resol g e City of New York and appearin
the Department of Buildings’ (DOB) online Buildings Wyformation System and DOB NOW.

With respect to (E) designated lots, DOB will no§i uilding #€ or certificates of occupancy in connection
with the following actions until it receivgs agfa iate “Notie OER that the (E) requirements have been
met \
. Developments; Q
o Enlargements, exter@ anges of use;or
o Alterations that ir@ ndow or e ior wall relocation or replacement.
As appropriate, OER issu thc le notice\ B hcluding a Notice of No Objection, Notice to Proceed, or Notice

of Satisfaction.

600. DEVELO&ALTERNA@ Z
In developifig Mroject Blternativéggo re or avoid significant noise impacts, the simplest and most common way of

ion is to ca a.the conditions that would just avoid an impact and tailor the project alternative to

b significant vehicular traffic noise impact were identified at a receptor, the project-

gafieyt 1) worst-hgyr inc e would be at least 3 dB(A), depending on the No Action noise level. If one calculated

the prbjegt-generate M/olume that would, in the worst-hour, cause a less than 3 dB(A) increase in Leq() values, that
eMae

traffidgfolume woulg d e alternative project volume . A change in plan that dispersed traffic differently or reduced
the project sife the trip generation from the project may address this traffic noise issue. Similar analysis tech-
nigues may Re difor analyzing alternatives from any relative impact criterion.

When dealing with absolute impact criteria, alternative project arrangements may be set by moving, scaling down, or
shielding the original project to the point where significant impacts are avoided. For instance, if a manufacturing facility
generated a significant impact at a residence, the noise-generating part of the facility may be moved to the distance at
which the noise levels at the property line would be low enough not to cause a significant impact. Another possible
alternative would be to scale down operations until noise levels reached would not cause a significant impact. Yet an-
other alternative to the project may include a building or barrier between the noise-generating facility and the property
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line to shield the noise to the point where a significant impact would be avoided. These options may each have to be
evaluated in terms of their feasibility and potential impacts on other environmental assessment categories.

700. REGULATIONS AND COORDINATION

710. REGULATIONS AND STANDARDS

Regulations applicable to New York City environmental noise assessments are found in the Noise Exposure Guide-
lines. These regulations, which apply to all private or city-sponsored projects subject to CEQR in New Yorlgfity, are
described below. When a project to be undertaken in New York City also includes some level of State@Qr f#deral
involvement, additional State or federal regulations may also apply.

In 1983 DEP adopted City Environmental Protection Order-City Environmenta itPReview SEME=CEQR) noise

guidelines for environmental impact review. Four categories of acceptability®qav en establishe on noise

level limits and land use, for vehicular traffic, train, and aircraft noise s&ce®wThese acce ategories in-

clude: “generally acceptable,” “marginally acceptable,” “marginall c@Ptable, d “clea™¥ unacceptable.”

These categories and associated noise limits apply to exterior noisgeleWgls only. The4€v&g are shown in Table 19-3.
‘:Ibc

”n u 4

The exterior limitations are based on an acceptable interior

711. NEW YORK CITY NOISE CONTROL CODE

. db
In addition to the Noise Exposure Guidelines, the N& York &y Noise C (Local Law No. 113 of 2005)
governs noise emissions in New York City, and the ork City Zoning ReS§glution includes noise performance
standards for any manufacturing activity in mangf j i gse have not traditionally been used for

purposes of CEQR environmental assesgmefts. ver, it is ate to discuss the proposed project’s
tion of the Noise Code.

method for compliance with the Noise C e. Belg

The New York City Noise Control CodeglefiNgs ¥ unreasona -Q prohibited noise standards and decibel levels”
for the City of New York. The age ise Control Code spWifically addresses noise from circulation devices
and commercial and business riges (see Subsec% 711.1, below).

ofe Control C@ates the following noise limits that apply to “circulation

e HVACe when measured inside a receiving property dwelling unit:

711.1. Circulation Devices

The New Y Ci
devices,” inc

A circulation Q
Nhe cumulgtive s&yngffrom all circulation devices on a building shall not create a sound level
in excess 5 dB(A).
Q: §24—227(a@n asurement shall be taken in a receiving property dwelling unit with the win-

w or tergace do en at a point three feet from the open portion of the window or terrace door.
Note: If tt&lative sound from all circulation devices on a building exceed 50 dB(A), when meas-
)

N8t create a sound level in excess of 42 dB(A);

ke d¥eceiving property dwelling unit, the commissioner may order the owner or person in
ch devices to achieve a 5 dB(A) reduction in such cumulative sound level within not more
onths after the issuance of such order (see §24-227(c)).

711.2. Allowable Decibel Levels-Octave Band Measurement §24-232

The New York City Noise Control Code specifies maximum allowable sound pressure levels for desig-
nated octave bands emanating from a commercial or business enterprise as measured within a receiv-
ing property. These values are shown in Table 19-4.
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Table 19-4
New York City Noise Control Code §24-232

Octave Band Frequency Maximum Sound Pressure Levels (dB)
(Hz) as Measured Within a Receiving Property as Specified Below

Residential receiving property for mixed-use Commercial receiving property (as
building and residential buildings (as measured | measured within any room containing offices
within any room of the residential portion of the | within the building with windows opendf pos-

building with windows open, if possible) sible)

31.5 70

63 61

125 53

250 46

500 40
1000 36
2000 34
4000 33
8000 32

Source: Section §24-232 of the Administrative Code of the City of New YoMaas amen December 2

720. APPLICABLE COORDINATION * O
Lead agencies may need to coordina@her agen developing an environmental noise assessment
T

for a proposed project in New Yor need for coo lon depends on either the mitigation required to
reduce or eliminate the signifi or the fundi} sources for the project. This is discussed below in terms

of city, state, and federal age@

721. CITY COORDIN Tlr% \?

The lead agency ee coordina% er agencies when developing mitigation measures for signifi-
a0 LN

cantly impacted facilitf under th hose agencies. Examples of this coordination may include coor-
dination wiflthe Department % ion or the New York City Housing Authority for the installation of dou-
ble-gla indgws and aliernateQpeghs of ventilation at a school or residential building experiencing signifi-
cant gisdl impacts from a posed project. For technical assistance in conducting noise analyses, the lead

agw ish to COOQ ith DEP.
(h TE COORMRNATI

y part of the sed project would involve a State-funded highway, coordination concerning analysis

method ignificant impact thresholds with the New York State Department of Transportation
(NYSD( essary. In general, NYSDOT follows the guidelines of the FHWA. Otherwise, no coordination
with St ghcies on noise issues is necessary.

723. FEDERAL COORDINATION

If any part of the proposed project would be financially assisted by the U.S. Department of Housing and Urban
Development (HUD), analysis methodologies, significant impact thresholds, and reporting of noise information
should be in accordance with HUD noise regulations or in a form acceptable to HUD officials. If any part of the
proposed project would involve a federally-funded highway, coordination with FHWA (usually through the
State) for the same items is necessary. Any part of the proposed project dealing with new aircraft or flight
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patterns should be coordinated with FAA. New train projects funded by the Federal Transit Administration (FTA)
should be coordinated with that agency for analysis methodologies and significant impact thresholds.

730. LOCATION OF INFORMATION

If some level of environmental noise assessment is required for a proposed project, it is useful to obtain any recent
data or information concerning existing noise levels in the area of the proposed project, or information concerning
other development proposed in the area that could affect future noise levels. Environmental Impact Statements
(EISs) for such other proposals may be available through the NYC Mayor’s Office of Environmental Coordjnation
(MOEC). Information regarding the removal of (E) Designations may be obtained from OER.
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