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IT = Zoming in the Route 287 Coreidor

In order to as X

coreddor For aprox
south of the site
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Fiscataway, Soubth Plainfield,
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1y leand Use in the Foute 287 Corridors

. A windshield overview of ing land use in the strip of Rt

betwesn Sonsrville and Edison was underta

. In [wlg!

Rt 287 southbound, are located several large office compleres

schl, NUTY, warehouwsing (Cowrier NMews) and manufactouring (N
Fernwoth, FRonson, Asearcon). Thers follows nore warehousing, some
vacant land, and the huge American Oyanamid complex in Bridgewater,
Approaching and esntering Franklin Township, ong finds hotels (Ramada

Imm, Hiltom) amd office space (F

arnklin Corporate Fark, Hosscht).
Crossing the Faritan into Fiscataway, one finds located more office

space (American Standard, ATT),

{Bheraton Motor Inm),

gducation (Katharine Gibbs School), warehousing and manufa

turing

Foley Caterpillsr, Young Drugs, Daido, HMolland). Sfter the

Fossumtown Rd sxit are located more offices and warshousingy after

the Rt

gxit, again offi s, Lhe large Datsun complex and Brother.

. Into South Plainfield, after some vacant land, one finds several

manuif actw-ing corncsrns (Fromm B

Lirne, Thin Life), and

crossing inteo Edison, more office/warehousing (Brownell Electeonic,

Sterling Exatruder) and the Froadential Headguarters building.

BfFter some more vacant frontage, agein warshousing (Holophane,

Metroples), manuwfactuwring

sl Containers), and the huge Revlon
chemical complex, followsd by some residential in the vicinity of the
Rt 1 interchanges.

Morthbound from Edison into Metouchen ore finds residential, bobth
single family and multifamily (Durbam Woods), extensive deposits of
Brailding materials, wareho

ming (Tingley Rubber, S5ilvatriuan Corpdy

followsd by some scattered residential and re aurants into S.
b4

Flainfisld. Entering FPliscataway one snoounters more marmafachoring

(Ipco, Mary FHay Cosmetics, Whitestornes Frodoucts) and some office.

. o o



Approaching the site, one finds MHoffman B

i pment, Fowers, the

Ruk g

2 s Inchostrial Center, j.abs.

e, Muodss and

Crms

i the Raritan into Franklin ons finds loca

monr e of flioes,

and the Marriott Hobt

. Followe Loy some vacant Fronts and some

Feasidential. Further to the morth, and into Bridgewalter, are located

1 with vaoant

other dndustrial /warehousing pockets, interspers

parcels srd educational faciliti

(Bridgewater High School, bDomers
Dourty Vocational Technical School).

I summary, existing land uses in the corridor cover a large range of

waes, with preponderance of office/dndustrial Zwarehousing/hotel s,

with somes sducational facilitis

ame vacant land, and some

I

idential, in general either in older structure

HH

ooy minre

fairly 1ow-mark somstructdor.



Abhatement and Land Use

Moise can derive from many different sowrc

 but it is most closely
identified with various forms of transportation: airports, heliports,
Mighways and major arterials, raillroads, stoc.. In the caseg at hand

the noise generator is a major aiprassway, namsely Route

-
Lon

The location of different land ose types vis-a-vis the location of
nolse generabing souwrces has long been a subject of interest for

planming officials and government auwthorities. Most O.E.0C.D.

tOrganization for Economic Coop

ation and Development) counbri

have issued regulations sstablishing acceptable noise standards and
measures to enforoce them, by land wse type, while governing the

relative compatibility of different land us

 in bthe pro<imity of
rini se generators (1),

One of the

~alegil s

g owsed by planning awthorities for noise
abatement is through the control of land use, i.8. to discourage Lthe

location of noise sensitive usg

while, on the obther hand, allowing

the location of noise coopatible or le

sernsi tive weses, thus

ensuring an overall land uwss pattern without major discontinuwlbi

due to noise related concerns. It is possible to rely on such a

brategy becauwse it is well accepted that some oz AFTE MO &

&

compatible than others to higher noise levels, depending on
ta) reliance on ouwbdoor aoctbivitiesy
(h) capacity to incorporate bthe high costs of noise barrier
construction and soundprooting of structuress
(o) dintensity of human activity
The Noise Sensitivity Code (2 considers housing (both single +family

arnd multifamily) as the most noise sensitive land use, on par with

hospitals, schools, musing homss and others. The |

noise
seEnsitive wuses were considered to be public right-of-way and

agriculture, Commercial-—-retall and office buildings where considered



of dntermediate noise seneitivity. This is readily understandable
since the financial burden of soundproofing and erecting barriers ig
more sasily diluted in commercial /office buildings tharn in

residential developments:; and, given the fact that thess uses are

active on a more restricted schedule (8 to &) and do nob rely on

outdoor activities, "..Types of structur

s owhiich can feasibly be

locabted near noise sources incluwde commercial offices, industrial

buildings, and hotels since the predominant human achtivity in th

3]

"

cases is inside bthe building' (3

Mousing, on the other hand, is considered too noise sensitive. In

France and Germany housing construction is

areas, while in Canada morbtgege financing is denisd to dwesllins in

suweh environments.,

Feferences

Mol an Progeamns

(1) U.5. Environmental Protection dgency Sumoaty of

in_the Federal Government, Washinglton 1971

UeB. Environmental Frotection fgency An_0sS ment of Noise

Goncerns in Other Mations, Mashington 1971

(2 Organization for Economic Cooperation and Devel oposnt,

Environment Directorate, Flannina and Land Use Conbrols for

Frevention and fbatement, Faris 1977. Appendix & and

bibliography contained therein

(%) 0.E.C.D. op cit, pg 24



Multifamily Residential Development on the Site

The eite’s holding capacity for housing was calouwlated, assuming
development of multifamily garden apartment or condo block urits at
moderately bigh densities and with a 20 percent low and moderate
income household component. SBeveral alternatives were considered,
using either a berm or & vertical barrier as nolse abatement

devices., fAlso, the development of 3 story struchuares along the deeper
part of the site (the most removed from Rt #87) was considered.

A concept plan was developsd whioch accomodates 530

wrd s in
two-storey blocks of 10 units sach organized around ﬂwurtyérdﬁ ardl
separated by common parting (see Housing Holding Capacity Analysis
Concept Flam). The units would have an average area of 1,000 sduare
feet, and the gross density would be around 7.5 du/acrwn This
alternative results from the multiple constraints opesrating on the
site. |

The constraints which the site presents do nobt allow for great
flexibility in lay-out schemes. Thus, & 25 foot high berm along the
fromtage with Route 287 is regquirved to maintain noisse levels under

Federal standards. This berm, in turn, reguires a 100 foot bhad

assuming a 1:2 ra

o For the sarthworks. The site which, in its
deepest point, is still under 400 feet, is therefore reduced by
175 to allow location of the barrier. The possibility of substituting
this berm for a vertical barrier of equal height was abandoned, given

that its foundation dee it wunrealistic. Another

gui remsnts

constraint is the location of the retention facilities required to

accomodate runoff. Although the sxact dimensions of these facilities
remaing to he celoulated, a reasonable estimate was used to allocate
araa for this pwpose in the conceplt plan. Two detention ponds

are pnvisaged - one in the southwestern portion of the site,

e }} N



abutting on the River Rd interchangs,. and & second between Brentwood

Drive arnd Dakwood Way., Finally, the alternative of rising an extra

story along the despest part of the site (beyond the 235 foot

satliack

threshold in relation to Rt 287) was also considered.

Heeming A

parking ratio of 1.5 plac

wch low and moderalt

x incoms unit,

and &2 places for sach market unit, ame possibls to incr

overall number of units by no more than S50 -- to 380 -— given that

the parking reguirements bhecoms in turn a constraint. In order to'
retain a reasonable open space and internal circulation compornent,
the trade-off between extra units and extra parking spaces guickly
hecomes a very stringent constraint. The gross density in this option
wotl d increase to B0 dudacrs. In order to schieve this density, it

[

was necessary to essentially denude the site of any existing wooded

~man and to develop over some aress with a depth to ssasonal high

water table of le

than one foot. The plan provides for no active or

passive recreation areas on the




COST ESTIMATE OF BERM
REQUIRED FOR ZIRINSKY SITE - PISCATAWAY, N.J.

1/18/85



PISCATAWAY

Berm along Interstate 287 for Sound Attenuation -

Berm size - 25' High - 100’ Wide at the base
Compaction - 95% Modified Density

Since the property is mostly farmland, the depth of topsoil will be in
excess of 12 inches. The characteristics of topsoil make it unsuitable for
constructing the berm. The topsoil is unstable because of the following:

1. High organic content.

2. High percentage of very fine particles.

3. Very sensitive to slightly high or slightly low moisture content.

4. Low structural value.

Therefore, it is reasonable to assume that the 278,000 cubic yards of
fill required to construct the berm will be purchased off site and hauled
to the site.

The length of the slope from toe to top of the berm is 56 feet. Since
the 50% pitch of the slope could easily cause children to have serious
accidents, it is reasonable to assume that a fence would be required on the
project side of the berm lTocated at the toe of the slope and running
continuously along the entire length of the berm. This item is not
included in the estimate and would add $60,000 to the cost.

The berm design would be required to include provisions to accomodate
the high velocity water that would run off the slopes during heavy rains.
The estimate does not include the costs of these drainage structures.

The added weight of the berm will require that extensive subsurface
investigation and soils analysis be performed to determine if the existing
soils are structurally suitable as a foundation for the berm. Failure of

the subsurface soils could seriously damage the adjacent Route 287 road

structure,



PISCATAWAY

Estimate for Berm

Description
Strip Topsoil and Stockpile

Cut Key, Grade and Prepare Ground to Receive Berm

Purchase Fill

Place, Shape and Compact Fill
Erosion Control

Place Topsoil

Hydro Seed and Mulch

Plants and Trees

Restore Area Adjacent to Berm

Maintance of Landscaping until Established

Sub - Total
Contingency at 5%
Bond, Permits and Fees at 5%

Engineering at 5%

Total

Prepared by Hal Fishkin 1/18/85

Cost

$56,000
14,000
2,502,000
2,780,000
50,000
34,000
95,000
150,000
20,000

10,000

$5,711,000
286,000
286,000
286,000

$6,569,000
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INTRODUCTION

A parcel of land in Piscataway, New Jersey is located on the
north side of Interstate 287 and bounded by River Road on the
east and Possumtown Road on the west (see Figure 1 in the
Appendix). Approximately the eastern third of the property is
covered by trees, while the remaining portion of the prbperty
has been used for farming. The property elevation to the east
is slightly below the road elevation, while to the west _.he
property is on the order of 8 to 10 feet above the highway

elevation.

It has been proposed that this property be used for commercial
purposes; e.g., an office complex. Questions have been asked

about the suitability of this property for residential use.

Ostergaard Associates conducted 24 hour sound level
measurements on the property, and has also utilized traffic

information to calculate sound levels at various locations on
the property. In addition, several different methods for
reducing the sound 1levels in the area are discussed in this
report, The report contains the methodologies used for the
sound level survey, the engineering calculations, and portions

of the documents referred to in the report.
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SUMMARY OF RESULTS

The entire parcel of land is currently unsuitable for use for
residential purposes. Extensive engineering in the form of
road~side berms or barriers would be necessary to lower the
sound levels on the property to an acceptable range. As a
practical matter, the extent of the modifications necessary to

the property are such that they may not be realistic.

The 24-hour day-night sound levels (Ldn) measured along the
back of the property (see Figure 1) are approximately 65 dBA.
Along the front of the property, near I-287, they are 75 dBA.
This range of 65 to 75 dBA, in fact, corresponds to the
Department of Housing and Urban Development (HUD) criteria for

"Normally Unacceptable".

Furthermore, approximately half of the property exceeds the
Department of Transportation, Federal Highway Administration,
Noise Abatement Criteria of 67 dBA for the maximum hourly
average sound level (Leq). This calls for abatement measures
before the property can be used for, among other things,

residences,

Interstate 287 1is a 24 hour noise source. The New Jersey
Department of Environmental Protection has state-wide noise
standards that call for a maximum property line level of 50 dBA
at night (10 PM to 7 AM). The nighttime average sound levels
for this property range from 57 dBA at the rear of the property
to 69 dBA at the side closest to Interstate 287.

In order to reduce the sound levels to values even approaching
50 dBA, an earth berm averaging 25 feet high relative to the
road height and 100 feet wide would be necessary. This would
occupy approximately 20 percent of the entire property. A
road-side barrier would have to be slightly higher;
approximately 30 feet, because é barrier is less effective than

a berm at reducing noise. It is questionable whether it is

-2-
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practical to build a vertical wall 30 feet high along the edge

of the property.

To place the various sound levels in perspective, the day-night
sound levels measured on the property range from 65 to 75 dBA.
Studies we have performed in New York City, as part of
evaluating sites for HUD-sponsored development, typically show
average day-night sound levels of approximately 65 dBA. By
comparison, then, the property in Piscataway is as much as 10
dBA louder than many areas of New York City. The 10 decibel
increase is a factor of ten more in sound energy, and a
doubling of the perceived loudness, as heard by an individual,.
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RECOMMENDATIONS

1. The property is not suitable for use as a residential area.
Because of highway noise, land adjacent to a main highway is

usually reserved for commercial development.

2. The engineering feasibility of constructing a berm or, in
particular, a road-side barrier of the heights required to
reduce the sound 1levels on this property should be very
carefully evaluated, setting aside the question of whether the
residents would want such a visible structure, or the
difficulty of constructing it. The associated cost would .be

distributed among the units utilizing the property.
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EQUIPMENT AND STUDY PROCEDURES

Figure 1 shows the locations at which the 24-hour continuous
sound measurements were made. Metrosonics db-301 E&me—history
noise dosimeters were used. These were programmed to
accumulate the sound over 4-minute intervals and store the
energy-averaged (Leq) sound level for each 4-minute period.
The five instruments were placed on the site on 12 December
1984 and removed the following day. In all instances the
instruments operated for at least 24 hours. Each instrument
was calibrated prior to its use with a Bruel & Kjaer Type 4230

sound level calibrator.

The Appendix contains a graph and table showing the results of
each instrument's analysis. The graph shows how the sound
levels varied over time. The corresponding table shows the
same numbers, and also presents various sound level values

calculated when working with community noise projects.

The 24-hour energy-average level (Leq) and the day-night
average levels (Ldn) are technically "power averages" of the
acoustical energy measured during the survey. The Appendix
contains a number of definitions which the reader might find

useful.

The day-night level (Ldn) is computed by adding 10 dBA to the
nighttime (10 PM to 7 AM) levels and then energy-averaging over
a 24-hour period. This takes into account the fact that people
are more sensitive to noise during nighttime hours. It should
be noted that all of these acoustical terms are standardized.
The Ldn, for example, is used by five major Federal agencies as

the single best descriptor of environmental noise.

In addition to measuring the actual sound levels, a computer
model for predicting highway noise was utilized to both verify
the sound level measurements and to evaluate the effects of

various abatement measures. The computer program was run on

-5-
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our own computer system, but is described in the Federal
Highway Administration document "FHWA-RD-77-108", This is the
same model that is referenced in the FHWA "Procedures for
Abatement of Highway Traffic Noise", contained in the Appendix.

The model 1is referred to as the "FHWA Highway Traffic Noise

Prediction Model". I uses information about the position and
number of highway lanes, the distance between the roads" edges
and the observer/listener, the vehicle «counts, types of
vehicles (cars and trucks), the highway grade, and the
propagation paths between the highway sound and the observer;

"soft" or "hard" sites, barriers, or berms.
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DISCUSSION

while sources such as aircraft, lawn mowers, public address
systems, etc. can generate noticeable noise in a community,
motor vehicle traffic is a constant and often major source of
community noise. A major expressway can often be heard a mile
or more away, when other surrounding sounds are not
significant, Trucks, as might be expected, are individually
louder than automobiles, However, there are many more
automobiles than trucks present on a typical highway, so the
total amount of sound from all the automobiles can sometimes

exceed that of the trucks.

The sound we hear with our ears or measure with an instrument
is the sum of all the sounds from all the sources. When sounds
combine they add "exponentially". That is, the total energy
present in each sound is combined with the other energies from
other sounds. As a result, 1f two ‘individual noise sources
each produce a sound level of 60 dB at a listener's location,
the sum of the two sounds would be 63 dBA. Ten noise sources,
each producing 60 dBA by itself will, when all operating at

once, produce a total sound of 70 dBA.

As we move away from a noise source the sound level decreases.
The amount of the reduction depends upon the acoustical
characteristics of a source. For a "point source", such as a
single motor vehicle, a power tool, etc., the sound level
decreases by 6 dB as we double our distance away from the noise
source, If the particular point source creates 60 dBA at a
distance of 50 feet, we would expect to measure 6 dB less, or
54 4B, at a distance of 100 feet.

Highways do not act in this manner, however. A highway 1is a

"line source" because it consists of many individual point

sources stretched out in a long line. Sound traveling away

from a line source, ignoring other factors, decreases by 3 dB

as distances double.
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In fact, the sound that we hear coming from a highway depends

upon several factors. These include:

1. The total number of the different types of vehicles over a

given time.

2. The number of lanes in each direction and the distance

between the lanes,

3. The speeds of the vehicles.

4, The height of the vehicles (trucks are taller than cars).
5. The grade, or slope, of the highway.

6. How much of the highway we can "see", from side to side.

7. The nature of the terrain over which the sound travels and

the elevation of the receiver above the terrain.
8. Obstacles between the highway and the listener.

These constitute the major items, although there are others.
For example, all things else being equal, the sound coming from
a highway will be louder when the highway is wet then when it
is dry. 2All of the calculations in this report have assumed a

dry highway.

Most work currently being done with community noise deals not
with short-term noise producing events, but rather the
ever-present, more routine sounds that build up in an area due
to increased population, etc. Thus, various guidelines for
community noise, especially that emanating from highways, often
look at the sound on an hourly or even 24 hour basis. It is
for this reason that our sound measurements conducted on the

actual site covered a full 24-hour period.
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1 shows the 1locations of the five
measurements. The graphs and accompanying tables show the
results of those measurements. The tables also show a number
of calculated values based on the measured data; these includes
the day-night sound level (Ldn), the 24-hour average sound
level (Leq), the average of the daytime sound levels and
nighttime sound levels, the minimum and maximum levels
measured, and the maximum hourly average sound level and the
time period in which it occurred, All of these numbers, in
various combinations, are used when evaluating highway noise

and its control.

Reducing the noise on the site will necessitate constructing
some sort of barricade which reduces the sound energy impinging
on the property. Work of this type has been done for many
years (see USDOT FHWA report "Highway Noise Barrier Selection,
Design, and Construction Experiences", Implementation Package
76-8). Typically, earth berms and vertical barriers {concrete
panels or block, timber, metal panels, etc.) are used for this

purpose.

The effectiveness of a given barrier or berm depends on its
height and position relative to both the noise source and the
listener. For a given height of barrier, it should be placed
as close as possible to either the noise source or the
observer. Of course, when siting road-side noise barriers,
access, construction, and other restrictions may 1limit the
exact placement of the berm or barrier. As a barrier or berm
gets taller, its noise reduction capabilities increase. Making
a barrier twice as tall, however, does not yield a doubling of

the noise reduction.

The acoustics of barriers and berms 1is well understood.
Similarly, equations which predict the sound level from motor
vehicle traffic on highways, given all of the above conditions,
also exist. These models were utilized as part of preparing

this report; see the Equipment and Study Procedure section,
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To evaluate the effectiveness of both berms and barriers (the
two do not have exactly the same acoustical properties),
several assumptions had to be made about the site. _ Because we
had "close" and "distant" measurements at two points along the
property (see Figure 1, the extension of Crestwood Street to
the west and the underground pipeline right-of-way to the
east), these sites and their geography were also chosen for
points along which the barrier and berm effects could be
calculated. By having actual sound measurements in these areas
the reliability of the calculations is enhanced considerably.

Traffic count figures supplied to us by the New Jersey DOT were
used to check the accuracy of the computer model against the
calculated values. For the type of terrain and the distances
involved, the calculations were within 1 dBA of the measured
value over the 24 hour period. This is excellent agreement. It
should be noted that 20% of the highway traffic on this portion
of I-287 1is from trucks. The trucks are the dominant noise

sources.

The terrain in the vicinity of the pipeline right-of-way is
actually slightly 1lower than the road surface, based on a
contour map with 2 foot intervals supplied to us Dby
Hintz/Nelessen Associates. The ground immediately adjacent to
the highway is slightly lower than the highway surface. As we
move north the ground level continues to drop off a total of
approximately 10 feet, where the "away" sound measurement was

made.

On the west.  side of the property, in a line extending from
Interstate 287 north to Crestwood Street, the terrain initially
rises very steeply; the fence along the north side of the
highway 1is elevated above the road surface approximately 8
feet. Continuing north, the land rises approximately 3 more
feet to the back of the property. The property along the
eastern portion of the overall property is wooded, while the
western area 1s open; it has been used fairly recently for

-10-
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farming. It should be noted that at this time of year the
trees have essentially no effect upon the propagation of sound,

as they are not covered with leaves.

OQur first calculations involved determining the effect of a
berm placed along the southern edge of the property, adjacent
to Interstate 287. We chose three distances back from the
highway, in each of the two evaluation areas. The distances
chosen were 75 feet, 325 feet (approximately the center of the
property), and 550 feet, representing the northern boundary of
the property. These distances are measured from the highway

surface.

Using the computer model, we mathematically "built" a series of
berms of different heights along the southern edge of the
property. We placed them as close as possible to the highway,
to maximize their noise reduction effects. We then calculated
the reduced sound levels at three different elevations above
the local ground level; 6, 15, and 25 feet, representing the
ground, second, and third floor windows of hypothetical
structures on the property. A & foot elevation also represents
the sound someone would hear standing out-of-doors.

The calculations showed that the berm had to be on the the
order of 25 feet tall, relative to the local road elevation, in
order to be effective. The design goal of 50 dBA, to meet the
State of New Jersey nighttime noise limits, was used. This
also represents a noise reduction of slightly less than 10 dBA
along the northern edge of the property. A noise reduction of
10 4dBA represents a halving of the perceived loudness, and is
often used as a desirable figure when implementing community

noise control measures.

In order to maintain a berm slope of 1 foot of elevation for

every 2 feet in horizontal direction, a berm 25 feet high must
be a total of 100 feet wide. Since this exceeded the 75 foot

distance we initially assumed for our calculations, the

-11-
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calculations were repeated for distances of 180, 325, and 550

feet from the road, with the centerline of the berm 80 feet

18

from the road.

The results of these calculations are summarized in Tables 1
and 2. These tables show various distances from the road,
floor elevations above grade, and resulting sound levels for
various berm heights. For the property in the vicinity of the
pipeline right-of-way, a berm 25 feet tall, relative to the
road elevation, would result in a calculated sound level of 51
dBA at the second floor of a structure 180 feet from the
highway, 53 dBA at a distance of 325 feet on the third floor,
and 50 dBA at a distance of 550 feet, measured at the third
floor. Although some of these numbers exceed the desired 50
dBA limit, it was felt that making the berm any taller to
achieve further noise reduction would not be practical. It
should be noted that with the berm being 100 feet wide it would
take approximately 20 percent of the total available property,
rendering it unsuitable for construction of housing, parking

lots, recreational facilities, etc.

Table 3 shows a similar calculation for the western edge of the
property. Here, because the ground rises as it moves away from
the highway surface, the houses would be at a higher elevation
relative to the highway, and thus receive less shielding for a
given height of berm. As a result, the berm height relative to
the road surface must be 30 feet high to give comparable second
story sound levels at a distance of 180 feet and third story
sound levels at 325 and 550 feet, respectively. However,
because the existing ground is above the highway surface, the
actual added berm height over existing ground elevation would
be approximately 22 feet. On the eastern edge, because the
ground 'is lower than the highway elevation, the actual berm
height would be 27 feet relative to the 1local surface. For

design purposes, a nominal height of 25 feet has been chosen.

-12-
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The effects of a vertical barrier were also considered. A
barrier has the potential advantage of taking substantially
less of the available property. On the other hand, the
acoustics of a barrier vs berm are such that the barrier must
be taller than a berm to achieve the same amount of noise
reduction; for a given height, a barrier is approximately 3 dBA

less effective than a berm,

Table 4 shows the results of barrier calculations made in a
manner similar to those described above for the berms. A
barrier 35 feet tall, 40 feet from the highway, results in a
second floor sound level at 75 feet from the highway of 54 dBA,
a second story sound level of 52 dBA at 180 feet, and a third
story sound level of 51 dBA at a distance of 325 feet.

Again, these levels do not meet the desired level of 50 dBA,
but constructing a barrier of this height constitutes a
substantial engineering undertaking. It should be noted that
the overall length of the berm or barrier will be on the order
of 5,000 feet. A vertical barrier 30 feet high by 5,000 feet
long will be subjected to immense wind loads. Barriers of this
height also will probably not give the calculated amount of
sound reduction; the mathematics in the computer model are
being "pushed" to extremes. In general, barriers of this size
are not built for noise control purposes. However, to achieve
anything approaching a suitable land use, it would be necessary

here.

Without providing a substantial berm or barrier along the
southern edge of the property, next to Interstate 287, the
existing property, in our opinion, 1is not suitable for
residential use. With measured day-night sound levels ranging
between 65 and 75 dBA, HUD considers the property to wve
"Normally Unacceptable" for residential use. Architectural
methods would be necessary to reduce the interior sound levels
an additional 5 dBA along the northern half of the property,
and an additional 10 dBA along the southern half of the

-13-
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property. It should be noted that none of these measures,

however, would reduce the exterior sound levels below what are

presently there.

Using FHWA guidelines, the southern half of the property also
falls into the range where noise control measures in the form
of barriers and/or berms would be called for. The FHWA Highway
Ncise Standards consider at least half of the property to be
unsuited for "“recreation areas, play grounds, active sports
areas, parks, residences" and other uses that could be expected

in this area if developed for residential use.

Finally, the added cost to the overall project from building a
berm or barrier should be considered. Due to the complexities
of either of these structures, a realistic estimate of the cost
should be worked out by someone knowledgeable in soil
excavation and compacting techniques, foundation design, etc.
Cost figures are available for smaller size berms and barriers,
but nothing in the size range of the berms and barriers
required here is available. Furthermore, the local terrain and
local soil conditions can strongly affect the design details of
the berm or barrier, and this information is not available to

us.

The aforementioned "Highway Noise Barrier...Construction
Experiences" document provides design details and costs for a
number of berms and barriers around the country. At this time
the document is approximately 10 years old, so the cost figures
would have to be scaled by at least a factor of 2. However,
because non. of the berms or barriers in this document are of
the size that would be required for this property, the cost

figures would need further upward adjustment.

A suggested approach for estimating the cost of the berm or
barrier, in today's dollars, would be to first estimate the
cost of the berm, as it is a considerably simpler design than a

30 or 35 foot high vertical barrier. An estimate of the

-14-
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barrier cost could then be developed using the ratio of the
barrier to Dberm costs contained in the “Highway Noise

Barrier...Construction Experiences" document.

We have done this for timber, concrete, and metal walls, all
with respect to earth berms. Using the 1low and high cost
ranges, on a sqguare foot basis, for these four types of noise
barriers, it is estimated that a timber wall costs 1.7 - 2
times the cost of an earth berm, a concrete panel or block wall
costs 4.3 - 3 times the cost of the berm, and a metal panel
wall costs approximately 2.7 times that of an earth berm. It
should be noted that the beginning paragraph of the "cost"
section of the document states that "noise barriers normally
cannot be constructed inexpensively, especially if constructed
as a separate project within a limited right-of—way; which
frequently happens after the highway has been opened to

traffic".
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Sound Measurement Locations
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. Project number:1858A

Client: Lawrence Zirinsky
Dosimeter: 1764 G
R.O0.W. by red barn

Measured 4 minute dBA Leq values:

Time: min ¢ 0 : 4 : 8 :12
hours

1100
1200 61 61 60 60
1300 62 63 62 61
1400 62 62 62 59
1500 62 60 61 60
1600 60 61 60 61
1700 60 61 61 62
1800 56 60 56 57
1900 59 58 60 57
2000 58 56 58 58
2100 57 57 59 57
2200 53 56 58 56
2300 55 56 58 59
000 59 58 58 57
100 58 57 59 58
200 59 58 58 58
300 58 55 57 56
400 56 56 57 58
500 61 59 59 60
600 59 60 61 60
700 61 62 62 63
800 61l 61 62 62
900 58 58 59 59
1000 56 58 57 60
1100 57 56 59 58
Ldn = 65 dBA, Leq(24) =

Daytime Leg

:16 :20
60 6l
61 60
60 64
60 59
61 o6l
61 60
56 56
58 58
60 59
57 57
57 56
58 56
56 58
56 58
59 59
58 54
59 59
60 58
6l 61
63 63
60 61
60 60
57 57
56 59
60 dBA

Nighttime Leq = 58 dBA based on

Minimum value: 53 dBA,
Maximum hourly Leq =

18

Maximum value:
63 dBA from 1328 to 1428

60 dBA based on 15.00 hours of data.
9.00 hours of data.
68 dBA
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. Project number:1858A

Cli

ent: Lawrence Zirinsky

Dosimeter: 9323 D

Interstate fence Q@ exit b

Measured 4 minute dBA Leq

sign

values:

Time: min : 3 ¢ 7 :11 :15 :19 :23
hours
1100
1200 74 74 73 73 74 T4
1300 75 75 74 74 73 73
1400 75 75 74 73 73 75
1500 74 74 74 74 74 74
1600 74 74 74 74 74 74
1700 73 73 73 73 73 173
1800 67 68 67 68 66 69
1900 71 72 70 70 71 71
2000 68 69 70 71 70 69
2100 69 68 71 67 68 68
2200 67 68 70 69 68 68
2300 68 69 71 70 68 68
000 68 68 68 66 67 68
100 69 68 67 68 65 67
200 67 66 65 68 67 67
300 67 67 64 66 68 60
. 400 67 68 69 68 68 69
500 71 65 71 72 70 69
600 72 71 72 71 72 71
700 73 75 74 74 75 175
800 73 73 73 73 713 72
900 73 74 74 74 74 73
1000 72 71 74 73 712 71
1100 71 71 72 72 72 73
Ldn = 76 dBA, Leq(24) = 72 dBA

Daytime Leq =
Nighttime Leq =
Minimum value: 60 dBA,

Max

imum hourly Leq =

18

69 dBA based on
Maximum value:
74 dBA from 1447 to 1547

74
74
75
74
74
72
69
70
69
68
67
69
67
66
68
68
70
70
72
74
73
74
73
74

74
74
73
74
75
70
72
70
70
69
70
71
69
68
68
69
67
68
72
74
74
75
72
72

73 dBA based on 15.00 hours of data.
9.00 hours of data.
75 dBA
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. Project number:1858A

Client: Lawrence Zirinsky
Dosimeter: 9322 C
25 yd in from street

Measured 4 minute dBA Leqg values:

Time: min ¢ 2 : 6 :10 :14
hours

1100
1200 60 60 58 59
1300 62 62 59 6l
1400 62 62 60 59
1500 60 60 61 63
1600 61 61 61 61
1700 6l 60 64 61
1800 58 55 54 55
1900 58 59 59 58
2000 55 57 57 58
2100 56 56 60 54
2200 54 56 58 58
2300 56 57 59 58
000 56 57 55 55
100 58 58 58 58
200 57 55 56 57
300 54 55 53 55
400 56 55 56 56
500 59 54 58 59
600 59 59 59 59
700 60 61 61 62
800 61 61 62 60
9200 59 60 58 60
1000 57 58 62 59
1100 58 59 60 57
Ldn = 64 dBA, Leqg{(24) =

Daytime Leq =
Nighttime Leq =
Minimum value: 52 dBA,
Maximum hourly Leqg =

18

218 :22
59 60
59 60
60 58
61 60
61 61
60 60
56 56
58 57
57 56
57 560
58 55
56 57
55 55
57 56
57 57
55 52
56 55
57 57
61 59
62 63
61 60
60 59
61 59
60 59
59 dBa

57 dBA based on
Maximum value:
62 dBA from

60
60
6l
60
62
59
57
58
57
55
57
56
55
56
57
55
57
57
60
62
61
59
58
59

60
60
62
61
62
60
58
57
59
56
57
58
57
57
57
57
56
56
59
61
59
59
59
59

714 to

58
60
60
60
61
57
61
58
57
55
57
57
57
56
55
56
56
57
65
61
61
59
58
59

58
59
60
60
61
54
59
57
58
6l
58
57
55
59
55
57
58
56
59
61
60
60
61
60

59
60
61
60
60
52
58
57
56
57
- 57
58
57
56
55
54
56
58
59
61
60
58
58
58

60 dBA based on 15.00 hours of data.
8.00 hours of data.
69 d4dBA
814
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. Project number:1858A
Client: Lawrence Zirinsky

Dosimeter: 9324 E
10 ft. from culvert ditch

‘Measured 4 minute dBA Leq values:
Time: min ¢ 0 ¢ 4 : 8 :12 :16 :20 :24 :28 :32 :36 :40

hours  ———ccm s e e — —
1100
1200 74 73 73 72 73 73 73 73 73 71 72
1300 75 75 74 74 74 71 73 73 13 71 73
1400 76 74 74 72 74 73 74 73 72 73 73
1500 72 72 74 74 73 74 74 74 73 74 73
1600 74 74 73 74 73 73 73 73 74 13 72
1700 73 73 72 73 73 72 71 72 72 67 61
1800 64 64 64 63 66 67 65 68 70 71 69
1900 71 70 71 70 70 70 69 69 70 71 68
2000 69 66 68 68 71l 69 66 70 68 7TO 68
2100 67 69 70 68 68 67 67 67 69 67 70
2200 67 67 69 69 69 68 67 70 68 68 .68
2300 69 70 71 70 69 68 68 69 70 65 68
000 66 66 68 66 63 67 66 69 67 67 65
100 68 66 70 70 68 67 65 67 66 68 69
200 67 66 67 65 67 66 67 66 67 66 67
. 300 66 65 67 64 64 63 62 65 66 66 64
400 63 64 64 65 63 65 65 B6 66 65 65
500 68 66 66 68 68 67 69 67 66 67 67
600 69 68 70 69 69 69 69 69 77 71 70
700 7Y 72 73 72 713 72 73 73 12 72 72
800 72 73 71 71 71 72 71 71 74 72 73
900 77y 71 73 717 71 70 71 71 71 71 71
1000 71 70 72 73 72 73 69 71 69 70 72
1100 71 7Y 71 72 71 73 72 71 72 73 72
Ldn = 75 dBA, Leg(24) = 71 dBA

Daytime Leq 72 dBA based on 15.00 hours of data.
Nighttime Leq 68 dBA based on 9.00 hours of data.
Minimum valwe: 61 dBA, Maximum value: 77 dBA
Maximum hourly Leq = 74 dBA from 1508 to 1608

18
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68
67
68
67
65

67
71
72
72
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Project number:1858A
Client: Lawrence Zirinsky
Dosimeter: 9320 A

Wooded triangqular section

Measured 4 minute dBA Leq values:

:45

$49

:53

Time: min ¢ 1 ¢ 5 2 9 :13 :17 :21 :25 :29 :33 :37 :41
hours -~ e
1200 , 75 69 69 71 70 70 69 69 69
1300 72 72 71 71 70 70 71 71 70 69 71
1400 72 72 7Y 70 71 71 71 70 70 70 71
1500 70 70 71 72 71 70 70 71 72 70 70
1600 70 70 70 71 70 71 71 71 70 70 69
1700 69 69 70 69 69 68 67 70 68 66 62
1800 6l 63 62 61 65 63 64 65 67 68 66
1900 66 67 67 . 67 67 66 66 66 68 66 67
2000 64 64 66 67 67 64 65 66 65 67 66
2100 65 65 67 63 65 63 63 65 64 67 65
2200 63 64 67 65 65 64 63 67 66 64 65
2300 64 65 67 67 65 64 65 68 65 64 .65
000 64 64 64 62 62 64 64 66 65 63 66
100 66 67 66 67 63 64 63 64 64 66 63
200 64 64 62 64 64 65 65 63 65 62 64
300 63 64 60 62 64 60 60 65 63 65 64
400 64 64 63 63 63 66 65 66 64 64 64
500 67 65 65 67 65 64 66 64 65 65 66
600 67 66 67 67 67 66 68 67 75 70 68
700 68 70 70 70 71 71 71 70 69 69 70
800 69 69 69 69 69 70 69 69 70 70 70
9200 69 69 69 69 69 70 71 69 70 70 69
1000 68 68 70 69 70 68 68 67 68 69 69
1100 67 68 70 69 69 70 69 68 70 71 68
1200 68 70
Ldn = 73 dBA, Leq(24) = 68 dBA

Daytime Leq = 69 dBA based on 15.00 hours of data.
Nighttime Leq = 66 dBA based on 9.00 hours of data.
Minimum value: 59 dBaA, Maximum value: 75 dBA
Maximum hourly Leq = 71 dBA from 1325 to 1425

18

Leq

71
71
71
70
67
66
67
65
65
65
65
64
65
64
63
64
66
69
70
69
69
69
69
70



'OSTERGAARD ASSOCIATES

TABLE 1
Roadside Berm Effects

A-weighted Sound Levels at Listener Location
(Near measurement locations #3 and #4, east side)

Road-to-Listener Distance

Berm ‘ Elevation
Height (ft.) {(floor) 75 325 550
0 1 67 60 57
10 3 L.0.S. -- -
2 —_— —_ J——
1 - - 54
15 3 - 55 52
2 60 54 52
20 3 61 53 50
2 55 51 49
25 3 - 50 --
2 52 - -
30 3 54 48 -
2 50 -— -

Berm centerline 40' from road edge
L.0.5. = Line of sight; no reduction

I8

(ft.)
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TABLE 2
Roadside Berm Effects

A-weighted Sound Levels at Listener Location
(Near measurement locations #3 and #4, east side)

Road-to-Listener Distance

Berm : Elevation
Height (ft.) (floor) 180 325 550
25 3 - 53 50
2 51 - -

Berm centerline 80' from road edge.

18

(ft.)
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TABLE 3
Roadside Berm Effects

A-weighted Sound Levels at Listener Location
(Near measurement locations #1 and #2, west side)

Road-to-Listener Distance

Berm Elevation
Height (ft.) (floor) 180 325 550
20 3 61 -— -
2 58 - -
25 3 58 - -
2 55 - -
30 3 - 52 49
2 52 - -

Berm centerline 80' from road edge.

18

(ft.)
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TABLE

Roadside Barrier Effects

4

A-weighted Sound Levels at Listener Location
(Near measurement locations #1 and #2, west side)

Road-to-Listener Distance

Berm Elevation
Height (ft.) (floory
30 3
2
35 3
2

Barrier located 40' from road edge.

18

75

56

54

180

54

52

325

5

w

(ft.)
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DEPARTMENT OF TRANSPORTATION, FEDERAL HIGHWAY ADMINISTRATION PROCEDURES
FOR ABATEMENT, OF HIGHWAY TRAFFIC NOISE

(Title 23, Code of Federal Regulations, Chapter I, Subchapter J, Part 772, 38 FR
15953, June 19, 1973; as amended at 39 FR 6696, February 22, 1974; Part 772 revised
at 41 FR 16936, April 23, 1976, effective May 24, 1976; amended at 43 FR 45838, Oc-
tober 4, 1978; amended at 44 FR 30682, May 29, 1979; revised at 47 FR 29654, July 8,

1982)

Title 23—Highways

CHAPTER |—FEDERAL HIGHWAY ADMIN-
ISTRATION, DEPARTMENT OF TRANS-
PORTATION

SUBCHAPTER J—RIGHT-OF-WAY AND
- ENVIRONMENT

PART 722—-PROCEDURES FOR
ABATEMENT OF HIGHWAY TRAFFIC
NOISE AND CONSTRUCTION NOISE

Sec.

7721
7723
772.5

Purpose.

Noise standards.

Definitions.

7727 Applicability.

7729 Analysis of traffic noise impacts and
abatement measures.

772.11 Noise abatement.

772.13 Federal participation.

77215 Information for local officials.

77217 Traffic noise prediction.

772.19 Construction noise.

Table 1—Noise abatement criteria.

Appendix A—National Reference Energy
Mean Emission Levels as a Function of
Speed

Authority: 23 U.S.C. 109(h), 109(i); 42 U.S.C.

4331, 4332; 49 CFR 1.48(b).

§772.1 Purpose.

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

§ 772.3 Nolse standards.

The highway traffic noise prediction
requirements, noise analyses, noise
abatement criteria, and requirements for
informing local officials in this

7-26-82

regulation constitute the noise standards
mandated by 23 U.S.C. 109(i). All
highway projects which are developed
in conformance with this regulation
shall be deemed to be in conformance
with the Federal Highway
Administration (FHWA) noise
standards.

§772.5 Definitions.

(a) Design year—the future year used
to estimate the probable traffic volume
for which a highway is designed. A time,
10 to 20 years, from the start of
construction is usually used.

(b) Existing noise levels—the noise,
resulting from the natural and
mechamnical sources and human activity,
considered to be usually presentin a
particular area.

(c) L,;—the sound level that is
exceeded 10 percent of the time (the
90th percentile) for the period under
consideration.

(d) L,;o(h)—the hourly value of L,,.

{e) Leg—the equivalent steady-state
sound level which in a stated period of
time contains the same acoustic energy
as the time-varying sound level during
the same time period.

(f) Leg(h)—the hourly value of Leq.
{8) Traffic noise impacts—impacts
which occur when the predicted traffic

noise levels approach or exceed the
noise abatement criteria (Table 1), or
when the predicted traffic noise levels
substantially exceed the existing noise
levels.

{(h} Type I projects—a propased
Federal or Federal-aid highway project
for the construction of a highway on
new location or the physical alteration
of an existing highway which

significantly changes either the
horizonal or vertical alignment or
increases the number of through-zaffic
lanes.

(t) Type II projects—a proposed
Federal or Federal-aid highway project
for noise abatement on an existing
highway.

§ 772.7 Applicability.

(a) Type I projects. This regulation
applies to all Type I projects unless it is
specifically indicated that a section
applies only to Type II projects.

(b) Type II projects. The development
and implementation of Type II projects
are not mandatory requirements of 23
U.S.C. 109(i) and are, therefore, not
required by this regulation. When Type
11 projects are proposed for Federal-aid
highway participation at the option of
the highway agency, the provisions of
§§ 772.9(c). 772.13, and 772.19 of this
regulation shall apply.

§772.9 Analysis of tratffic nolse impacts
and abatement measures.

(a) The highway agency shall
determine and analyze expected traffic
noise impacts and alternative noise
abatement measures to mitigate these
impacts, giving weight to the bezefits
and cost of abatement, and to the
overall social, economic and
environmental effects.

(b} The traffic noise analysis shall
include the following for each
alternative under detailed study:

(1) Identification of existing activities,
developed lands, and undeveloped
lands for which development is planned,
designed and programmed, which may
be affected by noise from the highway;

[Sec. 772.9(bX1)}
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(2) Prediction of traffic noise levels;
(3) Determination of existing noise

evels;
(4) Determination of traffic noise
mpacts; and

(5) Examination and evaluation of
alternative noise abatement measures
for reducing or eliminating the noise
impacts.

(c) Highway agencies proposing to use:
Federal-aid highway funds for Type Il
projects shall perform a noise analysis
of sufficient scope to provide
information needed to make the
determination required by § 772.13(a} of
this chapter.

§772.11 _ Noise abatement.

{a) In determining and abating traffic
noise impacts, primary consideration is
to be given to exterior areas. Abatement
will usually be necessary only where
frequent human use occurs and a
lowered noise level would be of benefit.

{b) In those situations where there are
no exterior activities to be affected by
the traffic noise, or where the exterior
activities are far from or physically
shielded from the roadway in a manner
that prevents an impact pn exterior
activities, the interior criterion shall be
used as the basis of determining noise
impacts.

(c) If a noise impact is identified, the

atement measures listed in § 772.13(c]}
of this chapter must be considered.

{d) When noise abatement measures
are being considered, every reasonable
effort shall be made to obtain
substantial noise reductions.

(e} Before adoption of a final
environmental impact statement or
finding of no significant impact, the
highway agency shall identify:

(1) noise abatement measures which
are reasonable and feasible and which
are likely to be incorporated in the
project, and

(2) noise impacts for which no
apparent solution is available.

(f} The views of the impacted
residents will be a major consideration
in reaching a decision on the
reasonableness of abatement measures
to be provided.

(g} The plans and specifications will
not be approved by FHWA unless those
noise abatement measures which are
reasonable and feasible are
incorporated into the plans and
specifications to reduce or eliminate the
noise impact on existing activities,
developed lands, or undeveloped lands

or which development is planned,
‘esigned. and programmed.

§ 772.13 Federal participation.

(a) Federal funds may be used for
noise abatement measures where:

(1) A traffic noise impact has been
identified,

{2) The noise abatement measures will
reduce the traffic noise impact, and

(3) The overall noise abatement
benefits are determined to outweigh the
overall adverse social, economic, and
environmental effects and the costs of
the noise abatement measures.

(b} For Type Il projects. noise
abatement measures will not normally
be approved for those activities and
land uses which come into existence
after May 14, 1976. However, noise
abatement measures may be approved
for activities and land uses which come
into existence after May 14, 1976,
provided local authorities have taken
measures {o exercise land use control
over the remaining undeveloped lands
adjacent to highways in the local
jurisdiction to prevent further
development of incompatible activities.

(c) The noise abatement measures
listed below may be incorporated in
Type 1 and Type Il projects to reduce
traffic noise impacts. The costs of such
measures may be included in Federal-
aid participating project costs with the
Federal share being the same as that for
the system on which the project is
located, except that Interstate
construction funds may only partxcxpate
in Type I projects.

(1) Traffic management measures (e.g.,
traffic control devices and signing for
prohibition of certain vehicle types,
time-use restrictions for certain vehicle
types, modified speed limits, and
exclusive land designations).

{2) Alteration of horizontal and
vertical alignments.

(3) Acquisition of property rights
(either in fee or lesser interest) for
construction of noise barriers.

(4) Construction of noise barriers
{including landscaping for esthetic
purposes) whether within or cutside the
highway right-of-way. Interstate
construction funds may not participate
in landscaping.

{5) Acquisition of real property or
interests therein {(predominantly
unimproved property) to serve as a
buffer zone to preempt development
which would be adversely impacted by
traffic noise. This measure may be
included in Type I projects only,

(8) Noise insulation of public use or
nonprofit institutional structures,

(d) There may be situations where (1)
severe traffic noise impacts exist or are
expected, and (2) the abatement
measures listed above are physically
infeasible or economically.
unreasonable. In these instances, noise
abatement measures other than those

listed in § 772.13(c) of this chapter may
be proposed for Types I and II projects
by the highway agency and approved by
the Regional Federal Highway
Administrator on a case-by-case basis
when the conditions of § 772.13(a) of
this chapter have been met.

§772.15 Information for local officials,

In an effort to prevent future traffic
noise impacts on currently undeveloped
lands, highway agencies shall inform
local officials within whose jurisdiction
the highway project is located of the
following:

(a) The best estimation of future noise
levels {for various distances from the
highway improvement) for both
developed and undeveloped lands or
properties in the immediate vicinity of
the project,

{b) Information that may be useful to
local communities to protect future land
development from becoming
incompatible with anticipated highway
noise levels, and

(c) Eligibility for Federal-aid
participation for Type II projects as
described in § 772.13(b) of this chapter.

§ 772.17 Traffic nolsa prediction.

{a) Any traffic noise prediction
method is approved for use in any noise
analysis required by this regulation if it
generally meets the followmg two
conditions:

{1) The methodology is consistent
with the methodology in the FHWA
Highway Traffic Noise Prediction Model
(Report No. FHWA-RD-77-108}.*

(2) The prediction method uses noise
emission levels obtained from one of the
following:

(i} National Reference Energy Mean
Emission Levels as a Function of Speed
{Appendix A).

(i) Determination of reference energy
mean emission levels in Sound
Procedures for Measuring Highway
Noise: Final Report, DP—45-1R.*

(b} In predlctmg noise levels and
assessing noise impacts, traffic

characteristics which will yield the
worst hourly traffic noise impact on a
regular basis for the design year shall be
used.

* These documents are available for inspection
and copying as prescribed in 49 CFR Part 7,
Appendix D.

[Sec. 772.17(b)}
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§772.19 Construction noise.

The following general steps are to be
performed for all Types I and II projeets:

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

identification is to be performed during
the project development studies.

{b} Determine the measures which are
needed in the plans and specifications
to minimize or eliminate adverse
construction noise impacts to the
community. This determination shall

TasLe 1.—Noise Abatement Criteria
[Hourly A-Weighted Sound Level—decibels (dBA)"

include a weighing of the benefits
achieved and the overall adverse social,
economic and environmental effects and
the costs of the abatement measures.

(c) Incorporate the needed abatement
measures in the plans and
specifications.

Activity Category

Leq(h) L} Descripion of actvity category
A 57 (EXVO0OM) cercrrsssrmesesrammrm s 60 (EXARIOT) cerresries s cemerssrrssmarmonrns ] Lands.on which serenity and quet ae of extracrdinary Lgnificance and serve gn
mportant public need and where the preservation of those Quaiiies s essental
# the aree is 10 continue 10 serve fts intanced purpose.
8 67 {EXIBIION) ..oomererrsrsorsorssesressemsmaressensaresss TC {EXLRIIO1) mecssmmeramemmcsesnnmermestosscssearseen] | Ficnuc areas, recreation areas, plilygrounds, 8ctive Spors ar9as, Darks, resicences,
motets, hotels, Schools, churches, ibvanes, and hosorais.
g 72 (Exterior) DemopedlammopemesofamnotwudednalegmAaBm
Unde d tands.
E 52 (1 ) Residonces, moteis, hotels, pubic maetng rooms, schools, churches. ftwanes,
hospeais, 8nd auditonums,
1Ether Lw{h) or Lag(h} (but not both) may be used on a project.
Appendix: A
8o Vibifig o | Ty 11
BTN i i1 [N
- [ R ] L e
g NN ] ity . ciflil
= gs i sefadi KIS B eent SEREI RRE NN INIL
1l IR I R parti 3 o LD D EE T .Tlulli JL’J>
9 ~- HEAVY TRUCKS i 24.6LOG(S) + 38.5 -
rr} A TR AN AR EN NN = N + -
> ] BERSRRENP Y et | V[ 21
o} i V4 o il e 11
z sok i b i bt IR
o SN o Yo [10 11 % '
o i1 dtaedlbt b b [l
4 HEDIUM TRUCKS Hor 1 53.9L0G(S) + 16.4 HHHT)
= 1NN IR 1 1IN
78 1]i4! 1 i RS | il
E [HNEP V= 4] : 10
w IR i1} T L ey
= Il z T
> IREX | i , i {1
g 70 KEL ] [ = 1 T
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AUTOMOBILES - ~38.0LOG({S) —-2.4 E
w T N et dl Y Ll i H
Q O T TH ) IRRANAR
S B gt 11 ] [ i
« 65 [HEE RN B ‘T ! { i T
E tlprf ot A1 | | I T Ti !
= TH 1?1 i T T 77
-3 - ¢ - i
o 1t i BENNSE K]
w KRN [ VEi b
|:o 60 . : IRe Iy T 7 + T
= SOURCE: FHWA-RD-77-108 :
(A3 1 RN ! | [T
Py LY A  : AL RRRAR RN
REFEREN DISTANCE = 15 METRES)H
! Ulls gy vos b aa s gy
55 il SIERERNNERR SRR RARARARRERNANRALEY
40 45 80 55 60 65 70 75 80 85 S0 985 100
SPEED (km/h)
LEGEND:
1. AUTOMOBILES: ALL VEHICLES WITH TWO AXLES
AND FOUR WHEELS.
2. MEDIUM TRUCKS: ALL VEHICLES WITH TWQO AXLES
AND SIX WHEELS,
3. HEAVY TRUCKS: ALL VEHICLES WITH THREE OR
MORE AXLES.
National Reference Energy Mean Emission
Levels as a Funcllon of Speed
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HOUSING AND URBAN
DEVELOPMENT

24 CFR Part 51
[Docket No. R-79-535]

Environmental Crlteria and Standards

AGENCY: Department of Housing andl_
Urban Development. :

AcTioNn: Final rule. ~

- from FHWA and DOD. The standards -~

sumMMARY: This final rule adds a new
Part 51, Environmental Criteria and .
Standards to Title 24 of the CFR. The
rule sets forth Subparts A and B
covering General Provisions and Noise
Abatement and Control respectively.
EFFECTIVE DATE: August 13, 1979.

FOR FURTHER INFORMATION CONTACT:
James F. Miller or Gretchen Van Hyning,
Office of Environmental Quality, Room
7266, U.S. Department of Housing and -.
Urban Development, 451 7th Street, SW.,
Washmgton. 20410 D.C. (202) 755-8909
(this is not a toll-free number)
SUPPLEMENTAL INFORMATION: A Notice
of Proposed Rulemaking was published
on December 27, 1978 (43 FR 60396} ..

_indicating that HUD proposed to add a
-new Part 51, Environmental Criteria and

Standards, to Title 24 of the CFR. The
proposed rule would include Subpart A,
General Provisions, and Subpart B,
Noise Abatement and Conirol. The
Notice invited public comment unul
January 26, 1979. -. 7 = -
Subpart B establxshes Departmental
standards, requirements, and guxdelmes

"on noise abatement and control,.

replacing and revising the noise pollcxes.
standards and procedures previously set

forth in HUD Circular 1390.2. whichis ..~

cancelled when thxs final rule becomes ’
effective, - . - .

Subpart B conv erts the existing noise t

policy to regulation format and makes
revision and improvements intended to
make the policy more flexible and
consistent with other Federal agencies’
noise programs. Revisions to the current
policy (1) bring into conformity, through
the use of the day-night average sound
level. separate standards and
measurements for aircraft and non- -~
aircraft noise; (2} afford Field Offices
more flexibility in implementing the

policy thus reducing the nimber of cases

having to come into the Region and

Headquarters Offices; (3) remove the =~ °

dual exterior and interior standards,

hence, if exterior noise levels are found
to be acceptable, the interior noise will
be considered acceptable using normal
building techniques; and (4) allow easy

‘use of already ewcxstmg data. particularly |

.

. Of the 18 responses, 15 commmented on

. of these expressed reservations (one

" noise. to predict the likelihood and the o
" severity of interference with speech and Research Program Report No. 173 on - - .

“average sound level must be somewhat
documented by 'most community
_that the same noise level is considéred

- mighttime than during daytime. Not only .

. inside homes contributes to a general

. Consequently, intrusive noises are more '_
_ causing disturbances a weighting féctor

" actually are. The need for a mghmme )

lntematxonal Orgamzahon for”
. Standardization {ISO}. e 3
*In view of the acceptance and support
- for the DNL descriptor, HUD is
" publishing the final rule using the DNL
" with the nighttime correction for ~
- application of the standards.
- 2. Proposed Standards.—~Most
responses indicated the appropriateness
of the general goals and levels proposed
- by HUD. Twa responses however
indicated concern that noise {ransmitted
within multifamily dwellings was not
_ addressed. This problem is however
‘covered in Section 51.101(a}{(10); the
-- relevant reference to the Minimum
Property Standards for Multifamily
Housing is Section 404 on Acoustic
Control. Co
Several comments related to .
~ conversion of existing data to DNL. The
" conversion factors have been clarified in
the final rule and the comersion
indicates the measures “are
- approximately equal to” rather than the
same. In the final rule one descriptar for
aircraft noise was added-f{Community'
Noise Equivalent Level, used in
Lahforma‘) and one was deleted . .
_ (Composite Noise Rating). The ...
""Compasite Noise Rating methodolqg; S
" “v'was developed in the early 1960's and is f
subject to error and isused only 7: . ..
infrequently and therefore it has been
dropped from the ﬁnal rule {see Sectxon )
" 51.106). . O o
Conversion of thhw ay levels (Secnon
" 51.106) to DNL is discussed in the -
" National Cooperative Highway

apply primarily to HUD support for new’
residential construction in certain noise
zones—as does the existing policy. -

Overall, the comments indicated
strong support for the revisions to the
noise policy. particularly the use of the
day-night average sound level descriptor -
and the acceptability thresholds used by
the Department. The one topic which
generated substantial discussion and a
divergence of opinion was the
methodolagy for descmbmg “loud
implusive sounds.” .

The following discussion summanzes
the significant comments and the T
changes that were made in the final rule.

1. Use of the Day-Night Average
Sound Level (DNL) to Describe Noise.—

the proposed noise descriptor. Only two

Federal agency and one industry group)
about use of the day-night average ~
sound level; these two comments were
directed to use of a nighttime penalty in
DNL. Both parties recommended - ; :
substituting a computer based model
which itseif, among other things, ~
incorporates a nighttime penalty: The
same agency has also issued advisory :
materials containing neise metrics
which include the nighttime correction.
The proposed methodology for
describing noise has been widely used
to relate individual and community
reaction to aircraft and road traffic

sleep and to correlate hearing loss with *

“Highway Noise Generation and
noise exposure. The simple concept of

Control,” published by the - . .
“Transportation Research Board in 1976.
3. Analysis of Loud Impulsive
Sounds.—Five responses were directed
to the methodology for calculating “loud”
impulsive sounds.” The method for ~
‘ckaracterizing noise from explosxons or
- sonic booms proposed by HUD in
Section 103{b} is consistent with the =
~ interim procedures of the Department of
- Defense. HUD recognizes that the -
" -subject is currently undergoing technical
debate, but no alternative has emerged
upon which the technical community
- has agreed. This method is likely to be
. applied mostly in rare instances where
sites are proposed in the vicinity of ...
~artillery firing ranges or other similar_- W
activities. In view of the current debate Sl
the final rule has been amended, in the” .
- text and in the Appendix. to emphasue
- that this methodology is to be used on " -
-an inferim basis. When a final -
- procedure is adopted by all the _.~
~concerned Federal agencies, HUD's rule
" will' be changed to incorporate the ™~
. agreed upon methodology.” - . ‘-~

refined to account for the fact,
response and public opinion surveys,”
more disturbing or annoying during the

do the requirements for undisturbed
sleep and relaxation make a lower
nighttime noise level desirable, but the
exterior background noise level in most
communities drops during the night by
10 dB or more and reduced activity -

lowering of interior noise levels. - .

disturbing during the night. To assess - 2"~
nighttime noise events in a way that .
accounts for their increased potential for

of 10 dB is applied to all nighttime ™
noises: i.e., nighttime noises are treated v
as if they were 10 dB noiser than they -

e T

correction has also received -, .
international concensus through the .~

o



_-.Guidelines” document should be - =+, "%
- available by the time the rule becomes
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- 4. Noise Attenuagtion.—Itwas *~ ..~
* recommended by one reviewer that
' noise attenuation be expressed in terms
of total sound attenuation rather than
the requirement for attenuation =~ -~
measures in addition to the attenuation -
provided by housing as.commonly - - -
constructed in the area. The results are
: essentially the same and both .
.approaches have been considered. It -
‘was determined that the suggested o
approach by the reviewer may overstate
the requirements while HUD's policy is
to state minimum requirements to
provide adequate protection at minimum
cost. The final rule was changed ta
indicate that the additional noise -
attenuation measures are minimum
requirements. o
5. Other Comments. —Several
" reviewers provided editorial and

technical corrections which have been - -

included in the final rule. Some -+ - -:
comments were not relevant to the
specific rule, while other suggested that
the Department prepare documents .
- setting forth the rationale for the HUD -
"._standards and provide guldance to local
governments. This work is underway, U
and a revised “Noise Assessment .-~

effective. A technical background report
on the policy is also in preparation and -~
_ will be available at a later date. Two ~~
reviewers also suggested that HUD ~
develop a procedure for notifying -
purchasers of existing properties if noise
" levels exceed those of thé established
regulation. HUD does consider noise as
“a marketablhty factor in Section
§1.101(a}(4} in determining the amount of
- insurance or other assistance that may
be given but does not propose to include
a specific additional notification e
procedure in the appraisal process. ,
Saome reviewers suggested that HUD
take a major role in Federal efforts to
control noise. HUD is cooperatmg with
the EPA, DOT and DOD in interagency
- noise programs; these other agencies’ -
" have responsibility for controlling noise
at the source. HUD's regulations are -
necessarily limited to programs
administered by the Department;
however. the standards and gmdance
- material should assist local
governmental agencies and others in -
formulating policies to achleve quleter o
urban environments. PPN

OTHER INFORMATION: AFmdmg oE
Inapplicability with regard to

. Environmental Impact hasbeen " .. 7
prepared in accordance with HUD's ... ...
environmental pracedures. Copies of the _;
statement and findings are available for 5
inspection and copying m the Office of -

' - '51.106 Implementation.
- Appendix

‘} 90-448). - ER
{c) The Department of Housmg and o

" the Rules Docket Clerk, Room 5218,
- .Department of Housing and Urban
- Development, 451 7th Street, S.W.,

Washington, D.C. 20410.

Accordingly, Title 24 of the CFR is ~
amended by adding a new Part 51 to

‘read as follows .

PART 51—ENVIRONMENTAL

- CRITERIA AND STANDARDS

Subpart A—Generai Provisions -~

Sec. ’

51.1 Purpose.

51.2 Authority.

51.3 Respansibilities.

‘. 51.4 Program coverage.

51.5 Coordination with envxronmental
" clearance requirements.

-' 51.6 [Reserved]

Subpart B-—-Noise Abatement and Control

51,100 Purpose and authority.
51.101 General policy.

§1.102 Responsibilities.

51.103 Criteria and standards.
$1.104 Special requirements.
51.105 Exceptions. - -

Authority: Sec. 7(d) Department o}'HUD

= Act t4z U.S.C. 3535(d)). _
J Subpart A—General Provuslons

L1

§51.1 Purpose. o

The Department of Housmg and
Urban Development is providing

- program Assistant Secretaries and

administrators and field offices with
environmental standards, criteria and

- guidelines for determining project -
_acceptability and necessary mitigating

 measures to insure that activities -
assisted by the Department achieve the
goalofa sultable living envu'onment

- §512 Autnonty

- This Part implements the NN
Department’s responsibilities under the

~ following statutes: = = -

-(a) The National Housing Act of 1934

. (Pub L. 73-479) which was enacted “to

encourage improvements in housing .

" standards and conditions, to provide a
system of mutual mortgage insurance,

and for other purposes,” thus providing
the basis for HUD's Minimum Property

.- Standards (MPS) which have evolved as
.. ‘required by leglslauon over the past 44
Cyears, -

- voe ag Ll

(b} The Housing Act of 1949 (Pub. L.. -

. 81-171) which sets forth the national

-, goal of “a decent home and a suitable .
- living environment for every American
_family.” affirmed by the Housing and -

Urban Development Act of 1968 (Pub L .

Urban Development Act of 1965 (Pub L

: and procedures;

89—174) whxch provxdes that thef ;
- Secretary may make such rules nnd e
regulations as may be necessary to - -
carry out functions, powers, and duties, -
and sets forth, as a mattes of national
purpose, the sound development of the .
Nauon s commumhes and rnet.ropoh!an
-areas.
. (d} The National Envxronmental Pohcy
Act of 1969 (Pub. L. 91-190) which - _. -
_directs Federal agencies to develop
procedures to carry out the purposes of
the Act.

(e) Intergovemmemal Cooperabon
Act of 1968 (Pub. L. 90-577) which, under
Title 1V, directs that Federal programs
and projects serve the objectives of .
appropriate land use for housing,
" commercial, industrial, governmental,
institutional, and other purposes to
achieve sound and orderly development
of all areas, both urban and rural, " *

§51.3 Respons'bnmles. . .

{a) Assistant Secretary for . . = -
Community Plenning and Development.
The Assistant Secretary for Community
- Planning and Development shalt be - -~
responsible for administering -
environmental regulations, and shall -
provide oversight, mterpre!anon and :
guidance, and shall update the™ > - =¥
regulations as required. The' Assistant -
Secretary shall also maintain lizison :-.:
‘with other Federal agencies on matters .
of environmental policy implementation.

(b} Assistant Secretary for Policy =+
Development ond Research. The =
Assistant Secretary for Policy - <~
Development and Research shall .- -

- undertake research and demonstranon
studies necessary for the technical -
: development of environmental > -

* standards, criteria, and melememmg.— o

techniques as a basis for the -

development and implementation of

environmental regulations. The .. - -- -

-Assistant Secretary shall also maintain

- liaison with Federal agencxes on related
- technical matters. e L
.. {c) Other Assistant Secretanes. B 1 -

Administrators. and the General . =" -

: Counsel. Other Assistant Secretanes. B
- Administrators, and the Geueral
Counsel shall:.

(1) Incorporate adapted '
environmental regulations by reference
. into program regulations, guidance ",

. documents, and admxmstxatxve forms '

Ll U

..-r ~-.

. (2) Evaluate the effects of and
comphance with Departmental .
- environmental regulahons pohcy and o
" report significant issues and problems to 'f._
.. the Assistant Secretary for Commumty

~

. Plannmg and Development; and =+ <"

(3) Identify program areas under thexr
]urlsdxcnon in which addmonal o

3
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environmental regula’tions are needed. -+ (b] Authon'ty. Specific authorities for -
d refer them to the Assistant - . .- ‘noise abatement and control are '\ - . recipients shall address devmhons from ;
’tretary for Community Planmng and . contained in: : . - the standards in their environmental -~ .
evelopment. . {1) The Noise Control Act 0f 1972 . reviews as required in 24 CFR Part 58. _
(d) Regronal Administrators, Area - (Pub. L. 92-574) which directs Federal - ~ Where CDBG activities are pIanned in .-
Office Managers and Service Office - agencies to administer their programs in ~ a noisy area, and HUD assistance is . R
Supervisors. Regional Admmlstrators. -~ . ways which reduce noise pollution. : _ contemplated later for housing andfor . =~
Area Office Managers and Service - - -- - (2) The Quiet Communities Act of 1978  other noise sensitive activities, the . ... %
Office Supervisors shall assure that -~ ~'(Pub.L. 95—609) whxch amended Pub L. - CDBG grantee risks denial of the HUD . =7 .
adopted environmental regulations are - 92-574. . - - assistance unless the HUD standards -~ -
, implemented in relation to program - . {3) The General Services - . .- are met. Environmental studies. - .. "_ .
decisions and recommendations. They . Administration. Federal Management including noise assessments. are ; -
shall also monitor projects to assure that  Circular 75-2: Compatible Land Uses at ~ allowable costs.. )
mitigation measures are implemented. Federal Airfieids prescribes the - (3YHUD support for new construcnon i
.+ i . Executive Branch's general policy with HUD assistance for the construction of -
§51.4 Programcoverage. . respect to achieving compatible land = new noise sensitive uses is prohibited
Environmental standards shall apply - uses on either pubhc or privately owned  generally for projects with Unacceptable
to all HUD actions except where specxal property at or in the vicinity of Federal _ - noise exposures and is discouraged for
provisions and exemptions are .- - airfields.. . - projects with Normally Unacceptable .. --
contained 1n each Subpart e T (4) Section 1113 of the Housmg and ~ noise exposure. {Standards of '

Urban Development Act of 1965 (Pub. L.  acceptability are containedin - . S -
89-117) directs the Secretary *“* * *to - § 51.103(c).) This policy applies to all o

§51.8 Coordination with emnronmental X
: -determine feasible methads of reducing HUD programs providing assistance; .

clearance requirements. -

Environmental standards shall bF, “ the economic loss and hardships . subsidy or insurance for housing, college
implemented prior to commitment in the  gyffered by homeowners as a result of housmg, mobile home parks, nursing -
decision-making process and. where - the depreciation in the value of their - homes, hospitals, and all programs = - -
environmental clearances are required, properties following the construction of . providing assistance or insurance for .- - _

the decision points shall be identical. airports in the vicinity of their homes., = land development, new communities, - -
Compliarice with HUD environmental - -jncludingea study of feasible methods of - redevelopment or any other provision of
standards shall be addressed inthe ... msulatmg such homes from the noxse of .. -facilities and services which are .. '= %

directed to makmg land available for :
: housmg or noise sensitive development.
< The policy does not apply to research -~~~

5 'au'craf ST -

SRR i en T

8! 51101 General pducy

enviranmental clearance process

. §51.6 [Re&ervedl

P

part B—-No|se Abatement and * *(a) It is HUD's general POIICY to " demonstration projects which do not - .
Control p - :..--7. .. provide minimum national standards result in new constructionor - - - -
R N .- applicable to HUD programs to protect - reconstruction, flood insurance, .~ =~ .
§51 100 Purpose and authonty o " citizens against excessive noise in their  interstate land sales registration, orany " -
(a) Purpose. The Department of - - . communities and places of residence. - action or emergency assistance under . .. -
ngsma and Urban Devgiopmem ﬁnds . (1) Comprehensive pIannmo' . , _ disaster assistance programs which are - -
-that noise 18 a major source of - el GSSISI‘GIICB HUD requires that grantees " provided to save lives, protéct property. . -
environmental pollution which -~ i = give adequate consideration to noise - protect public health and safety, remove
represents a threat to the seremty and exposures and sources of noise as an_ debris and wreckage. or assistance
quality of life in population centers and - integral part of the urban environment in " provided that has the effect of restoring -
that noise exposure may be a cause of - HUD assisted comprehensne planning, facilities substannally as they E‘usted
adverse physiological and psychological - as follows: - prior to the disaster. - :
effects as well as economic losses.- - - - (i} Particular emphasis shall be placed (4) HUD support for ex:snrg e
It 1s the purpose of this Subpart to: .- .- onthe importance of compatible land  ~ construction. Noise exposure by ltself
(11 Call sttention to the lhreat of noise use planning in relation to airports. .~ will not result in the denial of HUD - i
pollution: - ,Eﬁgways and other sources of high | suppart for the resale and purchase of -
(2) Encourage e contal o naieat TP Lt e ML
ps;oulicg n C?;pet;atlﬂl‘liwlth other ... consideration HUD environmental - marketabnhty factor which HUD will =~ v .™
ederal departments and agencies; | = . gangargs impacting the use of land as -~ consider in determining the amount of
(3) Encourage land use patterns for . - ‘required in 24 CFR Part600. ~ ° ' msurance ot other assistan th t
housing and other noise sensitive urban (iii) Environmental stu dies. inclu ding be given, ~ ance tha may .
needs that 'g‘? provx&e 2 sm‘tiable - noise assessments, are allowable costs. . * - (5] HUD support of madem:zauon and - -
separation between | Hhem an ma]or - (2) Community Development Block rehab:];tatlon For modernization =% . .
noise sources; . * .~ . Gronts. Recipients of community . . ‘projects located in ‘all noise e'cposed U
(4) Generally prohlbxt HUD S“PP°“ -~ development block grants under the. .- ° areas, HUD shall encourage noise * . .- s
for new construction of noise sensitive ?f.,-Housing and Community Development - attenuation features in alteratiéns. For -~ .
uses on sites havms unacceptable "‘”53 - Act of 1974 (Pub. L. 93-383), as amended ' major or substantial rehabilitation . =
exposure: . "% ;... by the Housing and Community - - ~ " projects in the Normally Unacceptable R
(5 Provide policy on the use Df "2, *Development Act of 1977 (Pub. L. 95~ ~ - _and Unacceptable noise zones, HUD = ~:~ = ="
ittuctural and other noise attenuatxon .- 1~ 128}, must take into consideration the_ * " actively shall seek to have project - =
qures where needed: and .- * - . noise criteria and standards in the -~ “sponsors incorporate noise attenuation
) Provide policy to guide '+ ..+« environmental review process and . : ’: features, given the extent and nature of

K A
mplementation of vanous HUD -« . "consider ameliorative actions' when "~'--- the rehablhtanonbemg undertaken'and * “1“
Jrograms. . w7 . .0 noise sensitive land developmentis “ 7 the level or exterior noise exposure. In °°

‘. ’ - - - /



" exposure standards, in evaluating noise

. residential structures mthpotennal _:’:. .
: nmsg_problems .

" exceedada

- Standards in § 51. 103(c}) . / . (1) Determine the smtablllty of the
'(9) Interior noise goals. It is a HUD acoustxcal environment of proposed
goal that the interior auditory -. : ‘_.,pro;ects
environment shall not exceed a day- - - - (2} Notify apphcants of any adverse or
- night average sound level of 45 decibels. "questlonable situations; and ;
- . Attenuation measures to meet these ... - . (3) Assure that prospective apphcants

' to afford acoustical privacy in -

" strongly encourage conversion of noise- B

- new knowledge of noise abatement and

. shall be updated perlodxcally in _
accordance with advances in the state-

_encourage the use of quieter . .. -,
. construction equipment and methods in - .
" population centers, the use of quieter -
. equipment and appliances in buxldmgs.

" interior goals shall be employ ed where

. noise sensitive interior spaces such as

.buildings. HUD shall require the use of -
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requu‘emenls of the Mm1mum Property
Standards. o

§51.102 Responsiblﬂﬁes

(a) Authority to approve projects. [1)
Decisions on proposed projects with
‘acceptable noise exposures shall be
delegated to the program personnel
within field offices, including projects
where increased noise levels are
+" -- considered acceptable because of non-

* .acoustic benefits under § 51.105(a). Field
office progrdm personnel may also
approve projects in normally
-unacceptable noise exposed areas
where adequate sound attenuation is
provxded and where the project does not
require an Environmental Impact
Statement under § 51.104(b).

- (2) Other approvals in normally
- unacceptable noise exposed areas

require the concurrence of the Regional
. Administrator.

Unacceptable noise zones, HUD shall
exposed sites to land uses cpmpahble
with the high noise levels. -

(6) Research, guidance and . . _
publications. HUD shall maintaina =~
continuing program des:gned to provide

control to public and private bodies, to
develop improved methads for ’
anticipating noise encroachment, to
develop noise abatement measures
through land use and building -
construction practices, and to foster
better understandmg of the .
consequences of noise. It shall be HUD's
policy to issue guidance documents
“periodically to assist HUD personnel in
assigning an acceptability category to
projects in accordance with noise

attenuation measures, and in advising
local agencies about noise abatement
strategies. The guidance documents -
or portions of prolects with
unacceptable noise exposures shall be
referred through the Regional Office to
- . the Assistant Secretary for Community
Planmng and Development for approval

of-the-art. = __- S -
(7} Construction equrpment bu:ldmg
equipment and appliances. HUD shall

".(4) In cases where the Reglonal L
Adrmmstrator determines thatan .’
- 1mportant precedent or issue is involved,
. - . such cases shall be referred with

and the use of appropnate noise -
recommendations ta the Assistant

abatement techniques in the design of

*Development. .- . . .
. fb) Surveillance of noise prabl'em _
“areas. Appropriate field staff shall - o
- -maintain surveillance of potential noise
. problem areas and advise local officials,
recommended by the Environmental - developers, and planning groups of the
Protection Agency as a goal for outdoors unacceptability of sites because of noise
in residential areas. The levels *. -., . . exposure at the garliest possible time in
recommended by EPA are not standards  the decision process. Every attempt
and do not take into account cost or ~ . - shall be made to insure that applicants’
feasibility. For the purposes of this . .. -.--site choices are consistent with the . .
regulation and to meet other program "~ policy and standards contained herein.
objectives, sites with a day-night . " . = [c) Notice to-applicants. Atthe ~
average sound level of 65 and below are . earliest possible stage, HUD program
acceptable and are allowable (see ._ , -administrators shall: :

(8) Exzerror - NO1SE 3007 Mtisa HUD
goal that exterior nmsrﬁevels donot - .
-night av erage sound level
of 55 Aecibels3This level is .: . -

- are apprised of the standards contained .
~. .- herein so that future site choices will be
'~ consistent with these standards. .
.. (d} Technical assistance. Technical

feasible. Emphasis shall be given ta_ .

bedrooms. Minimum attenuation _ .

requirements are prescrxbed in - assistance in the measurement, 3

§ 51.104(a). ., ouET ~.. =z estimation, mterpretanon. or predrctron

(10) Acoustical pnvacy in mulufamdy ..of noise exposure is available from the

..Office of Community Planning and

<. Development and the Office of Pohcy

*Development and Research. Meld offxce
questxons shall be forwarded through

s

building design and acoustical treatment =

multifamily buildings pursuant to _

(3) Requests for approvals of prolects i

pursuant to § 51.104(b). . P
o j DNL and symbolized asL,,, “is the 24

Secretary for Commumty Planmng and .
- " _average sound level are stated in the N

the Regional Office to the Assxstant a;&:?‘e‘b 27
Secretary for Community Plahmng and W
Development or his designee.’ = - -
(e) Interdepartmental coordmatron. L
" Regional Administrators shall foster -,
appropriate coordinatior between fi eld
- offices and other departments and
- agencies, particularly the Envuomnental
" Protection Agency, the Department of - °
. Transportation, Department of Defense ~
representatives, and the Veterans = %7
Administration. HUD staff shall utilize
“the acceptability standardsin . .-
commenting on the prospective impacts
of transportation facilities and other . .
noise generators in the Envu'onmental '

b"‘

Impact Stdtement revxew process. S
$51.103 Criteria and standards. L . .

« These standards apply to all programs -
as indicated in § 51.101. ° - -

(a) Measure of external noise ... - -
environments. The magnitude of the
external noise environment at a site is -
determined by the value of the day- night
average sound level produced as the -2
result of the accumulation of noise from_ .
all sources contributing to the external . -
_ noise environment at the site. Day—mght
~average sound level, abbrevrated as

. _hour average sound leve] in decibels;’ TR,
" obtained after addition of 10 decibels to =
sound levels in the night from 10 p.m. to °

' 7 a.m. Mathematical expressions for R
average sound level and day-mgh.l

-

Appendix. . ‘
- (b) Loud mrpu]szve sounds On an ’ ,',
interim basis, when loud xmpulsrve o
sounds, such as explosions or sonic
~ booms, are experienced at a site, the = .7
" day-night average sound level produced r
by the loud impulsive sounds alone shall
" have 8 decibels added to it in’ assessing
— the acceptability of the site (see . "~ .
Appendix)-Alternatively, the C- * - % .
weighted day-night average sound level .
_{Lcan) may be used without the 8 decibel -
" addition. as mdxcated in Secuon . nIi .
. 51.106{a)(3). . - T T
Methads for assessmg the . s
contribution of loud impulsive sounds to_ . -
day-night average sound level at a site .~
and mathematical expressions for .. .
determining whether a sound is classed .
as “loud unpulsrve are pm\nded in the
Appendrx . a0 :
{c) Extenorstandards The degree of .
acceptabllx!y of the noise environment -
at a site is determined by the sound . -
- levels external to buﬂdmgs orother. . ...::
. facilities containing noise sensitive uses N
< The standards shall usually apply at a Dl
"~ location 2 meters (6.5 feet] from the
_ bmldmg housing noise sensitive
* activities in the direction of the .-
predommant noise source. Where the
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dmg locatmn is undetermmed the The noise envxronmem msxde a

dards shall apply 2 meters (6.5 feet]
from the building setback line nearest to
the predominant noise source. The
stahidards shall also apply at other
locations where it is determined that
quiet outdoor space is required in an -
area ancﬂlary to the pnnc1pal use on the
site. .o

the noise environment external to the

manner common to the area or, if of -

equivalent noise attenuation
characteristics.”

- Site Acéeplabjllty Stapdaids

' bu11dmg is considered acceptable if (a)

_ building complies with these standards, -
and (b) the building is constructed in a

. uncommon construction, has at least the

prolects with unacceplable Noise S
exposure. Projects in or partially i in an
Unacceptable Noise Zone shall be
submitted through the Regional =
Administrator to the Assistant Secretary

_ for Community Planning and - .
Development for approval. The ™ |
Assistant Secretary may waive the EIS
 requirement in cases where noise is the .
- only environmental issue andno -
outdoor sensitive activity will take place
on the site. In such cases, a Special

L3
Day-night average sound level (in decheis) Special acprovals and

Environmental Clearance is required.

: . raquirements
A Not exceeding 85 d8(1)..ccem e .None
Normaily UnACCEOIAD ..o s coorasmsonmsmesore ADOVE 65 dB but not exceednq 75 6B. ... Specal Aoorovau )
. . Envwormental Review (3)
- Attenuanan (4)

- Specai Approvals (2)
Envronmental Review (J)
Attenuadon (5)

Above 75d8

§51.105 Exceptions. .

(a) Flexibility for non-acoustic - S
. benefits. Where it is determined that .-
program objectives cannot be achieved
_ on sites meeting the acceptability .
-standard of 65 decibels, the Acceptable

.

} Notes.—-(ﬂAocepuMethrwmldmaybesMedhmdahsoeadmmmwwmw&mn& 105(a).
{2) See Section 51.104{b} for requirements. -
_ {3) See Sacton 51 104(b} for requremams.

(4)5dBaddmona|aﬂmuonreqwedlorsﬂaabcvoﬁSdemnotexceedrgmdaandwdSadd‘monaImmnon

mqwodlotste-abovemasbmnmuceedmgﬁda (See Secbon 5t.104(a).)
(S)AnemaaonmeawaswbewmmedwmAsysmmSeaemlaCPD’ummloname-bymem

§51.104 Special requnrements._ L
{a) Noise attenuation. Noise -~ -
 attenuation measures are those reqmred

- in addition to attenuation provided by [=:-
buildings as commonly constructed in.
.‘e,n-ea. and requiring open windows
entilation. Measures that reduce
external noise at a site shall be used
wherever practicable in preference to -
the incorporation of additional noise .-,
attenuation in buildings. Building .
designs and canstruction techniques -
that provide more noise attenuation -~
than typical construction may be
employed also to meet the noise
attennation requirements. 5
(1) Normally Unacceptab[e noise N
" zone. Approvals in this zone require a
minimum of 5§ decibels additional sound
attenuation for buildings having noise- ., "
sensitive uses if the day-night average
** sound level is greater than 65 decibels
but does not exceed 70 decibels, or a
minimum of 10 decibels of additional
sound attenuation if the day-night .
* average sound level is greater than’ 70
“decibels but does not exceed 75 .
decibels. : Cwl
" {2) Unacceptab[e noise zone. Nolse
--attenuation measures require the : -2
“approval of the Assistant Secretary for '
Community Planning and Development
(See § 51.104(b)(2).)
(b) Special Approvals and
Environmental Review Reqwrements
" Environmental clearances shall be = ..
ducted pursuant to the requu'ements
UD's Departmental Policies, .~
Responsibilities and Procedures for_
Protection and Enhancement of *.

- amended) or other environmental

S threshold requirements are hereby
Normally Unacceptable and -

- follaws:

1) Norma”]v Unacceptab[e noise’
zone. {i) All projects located in the
_-Normally Unacceptable Noise Zone
require a Special Environmental

undeveloped area, or where the HUD
action is likely to entourage the =~

in this noise zone.

" concurrence of the Regional

prolect can be approved. For the .

" be considered as largely undeveloped
- the project boundary is more than 50

. percent developed for urban uses and
"infrastructure (particularly water and

- gerve the project. - ¢

- Covals
RSN -
| .

S Unacceptable zone require a Special

* - an EIS is required for other reasons -

s requu'ed pr_;or to the approval of -

" Environmental Quahty (38 FR 19182 as
regulations which may be issued by the _
Department. The Special Clearance and
Environmental Impact Statement (EISI
modified for all projects proposed in lhe

" Unacceptable noxse exposure zones as

_, Clearance except an EIS is required for
a proposed project located in a largely
establishment of mcompauble land use

(ii) When an EIS is required. the
- Administrator is also required before a
- . purposes of this paragraph, an area will |

* unless the area within a 2-mile radius of 7

- sewers) is available and has capacxty to

(iii) All other prolects in the Normally . ’j

* Environmental Clearance, except where

: (2) Unacceplable noise’zone. An EIS

Zone may be shifted to Ly, 70 on a case-
- by-case basis if all the following
conditions are satisfied:

{1} The project does not require an
.Environmental Impact Statement under
provxslons of section 104(b](1) and nmse -

. is the only environmental issue. - -

. {2) The project has received a Special .
Enwmnmental Clearance and hasg =<+ -~
~:received the concurrence of the
".Environmental Clearance Officer.”"

" (3) The project meets other program
" gaals to provide housing in proximity to_
employment public facxlmes and
.. transportation. : Tt 20

(4) The projectis m confo"mance v\nth
. local goals and mamtams ‘the character
, of the nex,..hborhood ‘ -

"(5) The project sponsor has seﬂ'brﬂl
reasons, acceptable to HUD, as to why
. the noise attenuation measures that
~ would normally bé required for new
: construction in the L, 65 to Le,, 70 zone
- cannot be met.

. {8} Other sites whxch are not ewcposed

- to noise above Ly, 65 and which meet

-program objectives are generally not
““gvailable.
- < The abdve factors shaIl be
documented and- made part of Lhe
project ﬁle :

3

TN

-

o

: §51.106 Implementabon. A
(a) Use of available data. HUD ﬁeld
: staff shall make maximum use of noise .
"data prepared by others when such data
are determined to be currentand "
‘ adequately projected into the future and
" " are in terms of the following: _
=" (1) Sites in the vicinity of au-parts
- The noise environment around airports '
" 1s described sometimes in terms of .
*Noxse Exposure Forecasts, abbreviated S
‘as NEF or, In the State of Cahfomxa. as’

-
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Community Noise Equivalent Level,
abbreviated as CNEL. The noise -
environment for sgites in the vicinity of
airports for which day-night average
sourd level data are not available may
be evaluated from NEF or CNEL
analyses using the following
conversions to DNL: :

.

 DNL=NEF +35

DNL=CNEL

(2) Sites in the vicinily of highways.
Highway projects receiving Federal aid
are subject to noise analyses under the
procedures of the Federal Highway
Administration. .

Where such analyses are available
they may be used to assess sites subject -
to the requirements of this standard. The
Federal Highway Administration
employs two alternate sound level -

_ descriptors: {a) The A-weighted sound

level not exceeded more than 10 percent ~
of the time for the highway design hour
traffic flow, symbolized as Lis: or {b) the
equivalent sound level for the design -
hour, symbolized as L.q. The day-night -
average sound level may be estimated
from the design hour Lie or L4 values by

- the following relationships, provided

heavy trucks do not exceed 10 percent
of the total traffic flow in véhicles per 24
hours and the traffic flow between 10
p.m. and 7 a.m. does not exceed 15
percent of the average daily trafﬁc flow
in vehicles per 24 hours:

" . DNL=z=L. (design hour}—3 dec:bels
- DNL =L, [design hour) decibels

" Where thé autof truck mix and tune of

day relationships as stated in this -
Section do not exist, the HUD Noise
Assessment Guidelines or other noxse

- analysis shall be used.

(3) Sites in the vicinity of mstal]atzons

producing loud impulsive sounds:

Certain Department of Defense
installations produce loud impulsive

sounds from artillery firing and bombing

practice ranges. Noise analyses for these

-facilities sometimes encompass sites

that may be subject to the requirements
of this standard. Where such analyses
are available they may be used on an _
interim basis to establish the -

. acceptability of sxtes under’thls

standard. ~ " . . e

The Department of Defense uses day-
night average sound level based on C- ...
weighted sound level, symbolized LC.,,,.
for the analysis of loud impulsive _ - .
sounds. Where such analyses are .
provided. the 8 decibel addition * .
specified in 51.103(b), is not requxred

and the same numerical values of day- -

.K
mght average sound level used on an o
interim basis to determine site -

-

=w

—

suxtablhty for non-lmpulswe sounds =
apply to the Lega-

“=  (4) Use of areawide acaust.'cal data.

HUD encourages the preparation and
‘use of areawide acoustical information.
such as noise contours for airports. '
- Where such new or revised contours

. become available for airports {civil or
military) and military installations they
shall first be referred to the Regional
Office (Environmental Clearance
Officer) for review, evaluation and
decision on appropriateness for use by
HUD. The Regional Office shall submit
revised contours to the Assistant
Secretary of Community Planning and
Development for review, evaluation and
decision whenever the area affected is
changed by 20 percent or more, or
whenever it is determined that the new

" . contours will have a significant effect on

HUD programs, or whenever the
contours are not provided in a
methodology acceptable under

§ 51.106{a){1) or in other cases where the

Regional Office determines that
Headquarters review is warranted. For
other areawide acoustical data, review
is required only where existing
areawide data are being utilized and
where such data have been changed to

‘reflect changes in the measurement =~
methodology or underlying noise source

‘assumptions. Requests for determination
on usage of new or revised areawide
data shall include the following: o

(i) Maps showmg old, if applicable,

and new noise contours, along with bnef

- description of data source and
methodology.

urbanized areas and on development

" activity. -

(iii) Impact on HUD-assisted projects
currently in processing. o
-{iv) Impact on future HUD program

- activity. Where a field office has
_ determined that immediate approval of

new areawide data is necessary and
warranted in limited geographic areas.
the request for approval should state the

. circumstances warranting such - - .
- approval. Actions on proposed projects

shall not be undertaken while new
areawide noise data are being

considered for HUD use except where -

the proposed location is affected in the )

-same manner under both the old and -

new noise data. :
. (b) Site assessments. Complxance with

the standards contained in § 51.103(c)

- shall, where necessary, be determined

. . using noise assessment guidelines,

* handbooks, technical documents and -

procedures issued by the Department.
:{c) Variations in site noise levels. In “..

_many instances the noise environment -

.+ will vary across a site, with portions of

Ty
- the site bemg in an Acceplable noise
" environment and other portions in a

f

cm s e

Normally Unacceptable noise -
environment. The standards in
§ 51.103(c) shall apply to the portions of .
a building or buildings used for - . .-". :
residential purposes and for ancillary |
noise sengitive open spaces. :
(d) Noise measurements. Where noise
assessments result in a finding that the

- site is borderline or questionable, oris

‘controversial, noise measurements may -

be performed. Where it is determined
that noise measurements are required,
such measurements will be conducted i in
accordance with methods and
measurement criteria established by the
Department. Locations for noise - ‘
measurements will depend on the

" location of noise sensitive uses that are

" nearest to the predominant noise source -

} :rewew. e s

(see § 51.103(c)). N
‘(e) Projections of noise exposure L.
addition to assessing existing exposure,
future conditions should be projected. ..
“To the extent possible, noise exposure -
shall be projected to be representative
of conditions that are expected to exist
at a time at least 10-years beyond the e
" date of the pro]ect or ct:on \mder i

(£} Reduction of szte noise b y use of :
berms and/or barriers. fitis .-
determined by adequate analysis thata

- berm and/or barrier will reduce noise at - -

a housing site. and if the barrier is
 existing or there are assurances that it :
will be in place prior to occupancy, the -

. ‘environmental noise analysis for the site

flect the benefits afforded by th
(ii} Impact on existing and prospective B s b s atiorde by e’

berm and/or barrier..
. In the environmental review process

" under § 51.104(b), the location height "

and design of the berm and/or barrier

shall be evaluated to determine its =~ " -

- effectiveness, and impact on design and -

~ aesthetic quality, circulaticn and other =

- -~ sensitive to sounds of frequency below 1 ooo' n
‘bertz {cycles per second), somewhat as is the ° <

environmental factars. . .+ * .-
Appendix—+-definition of aconstical quanmies L

" 1. Sound Level. The quantity in decibels
measured with an instrument satisfying -
requirements of American National Standard

--"Specification for Type 1 Sound Level Meters .
81.4-1971. Fast time-averaging and A- . .
" frequency weighting are to be used, unless . .-
" others are specified. The sound level meter

‘with the A-weighting is progressively less

.ear. With fast time averaging the sound level -
meter responds particularly to recent sounds
almost as quickly as does the ear in mdgmg
.the loudness of a sound. .-

2. Average Sound Level. Average sound
level in decibels. is the level of the mean-
- square A-weighted sound pressure dunng th
atated time period, with reference to the -
.’ square of the standard reference sound
pressure of 20 micropascals.
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Duy mght average sound level nbbrenated as DNL and uymbohzed mathemancally as e - S
...lsdeﬁned as: . R TN o N ’ E . N S
L t:)hzo]/m | ‘ - SR L
. N ) . . . - . oS-
. . e da0e . S . L . v ‘ o= : - L
2200 . C ases L ‘ L . Co . e B
Cntas [ rLee)e191/10 ) B o CL T
4 .20 Al ae +[ -10[ at )lj/lg; . - . o
S0 . 2200 : . ] o
Time 1 is in seconds. so the limits shown in ~ interval of approximately one second ar less - L~ . R
hours and minutes are actually interpreted in  to the ambient background level that exists . 4
seconds. L,(1) is the time varying value of A- without the sound: and : . -
weighted sound level, the quantity in decibels (i} The maximum sound level {obtained . . ) )
measured by an instrument satisfying - with slow averaging time and A-weighting’ ol' - : ! n .
- requirements of American National Slandard « a Type 1 sound level meter whaose i ] ‘ : - ) .
- Specification for Type 1 Sound Level Meters ~ characteristics comply with ANSI S1. +1971) - . CZ
$1.4-1871. . .-+ exceeds the sound level prior to the onset of . . . S e
3. Loud Impulsive Sounds When loud - - ‘the event by at least 6 decibels: and ’ o o . R
impulsive sounds such as sonicbooams or  {iii) The maximum sound level abtained . . ’ '
explosions are anticipated contributors to the  with fast averaging time of a sound level ) .
noise environment at a site. the coniribution =~ meter exceeds the maximum value obtained ’ - e
to day-night average sound level produced by - with slow averaging time by at least 4 o . L : ’ -
the loud impulsive sounds shall have 8 : decibels. ) o e : :
decibels added to it in assessing the - - Issued at Washington, D. c_ on Iuly 5. 19-9 n ) N
acceptability of a site. - Patricia Roberts Harris . . .
A loud impulsive sound is defmed for the o * - S . o oo L o
purpose of this regulation as one for which: ~~ S8crefary of Housing ‘”’d Urban - " o R
(i) The sound is definable as a discrete Development - DT . S
event wherein the sound level increases toa .~ [FR Doc.79-21481 Filed 7-11-79: 845 am} — . . 7~ . . " N Skt e

maximum and then decreases in a total time | BILLING CODE 4210-01-M "= -% . T, & =+ 7;
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® 7:29-1.1 DEFINITIONS P

Commercial Operation: Arny facility or property used for the purchase
or utilization of goods, services, or land or its facilities, includinc
but not limited to:

{a) Commercial Dining Establishments
(b) Non-commercial Vehicle Operations

(c) Retail Services
. OSTERTAARD
{(d) Wholesale Se;vxces E ﬁ?(Fhﬁ:[H\ﬂﬁ: _1

(e) Banks and Office Buildings 11 MAR‘B74
i [

(£) Recreation and Entertainment | ~NEOE;Q U &:l_J
ASSCCIATES

{g) Community Services
(h) Public Services
(i) Other Commercial Services

Commercial Motor Vehicle Operation: BAny facility or property used
Qrimarily for the dispatching, garaging, servicing, maintaining, selling,

r leasing of any truck registered at a gross weight in excess of 6,000

pounds, omnibus, tractor, trailer, semitrailer, pole-trailer, or any

vehicle registered in this State engaged in interstate commexce which is

now or hereafter subject to regulation and license by the Interstate

Commerce Commission and/or the Bureau of Motor Carrier Safety of the Feder:zl

Highway Administration.

Continuous Airborne Scund: Sound that is measured by slow response
setting of sound level meter.

Decibel: A unit for measuring the volume of a sound, egual to the logaritiz=
of the ratio of the socund pressure of the sound, to the sound pressure of
a standard sound (.0002 microbars): abbreviated "dB".

dBA: The measured sound level expressed in 4B when using the "A" weighted
network of a sound level meter.

Emergencv Energy Release Device: Emergency safety devices expressly
used to release excess energy which do not have regularly scheduled
operation. Process control devices are not to be considered emergency
devices.

Frequency: The number of oscillations per second; expressed in hertz
(abbreviation Hz).

Impulsive Sound: Either a single pressure peak or a single burst
{multiple pressure peaks) for a duration less than one second.

Impulsive Sound Level: The maximum instantaneous sound pressure level
measured by an impulse sound level meter meeting IEC - Publication 179
or the latest revision thereof. T
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Industrial Operation: Any facility or property used for the following:

(a) Storage, Warehouse or Distribution, provided that said
"operation shall not be construed to be an industrial
operation when it 1s part of a commercial motor vehicle
operation as defined herein.

(b} Property used for the producticon and fabrication of’
durable and nondurable manmade goods.

{c) Activities carried out on the property.
IEC: International Electrotechnic Commission
Octave Bané Sound Pressure Level: Sound pressure level measured in

standard octave bands with sound level meter and octave kand analyser
that meet ANEI S 1.4 & § 1.11 or the latest revision thereof.

Person: Any individual, public or private corporation, political sub-
division, governmental agency, department or bureau of the State, municipali-=
industry, co-partnership, asscciation.

Residential Property: Property used for human habitation, including but
‘ot limited to the £following:

(a) Commercial Living Accomodations, commercial property used
for human habitation.

(b) Recreational and entertainment property used for human
habitation.

(c) Community service property used for human habitation.

Sound Level: The measured level of a sound, expressed in 4B re 0.0002
microbar, obtained using a sound level meter. Sound levels include all
factors inherent in measuring with a sound level meter including
microphone frequency response, amplifier characteristics, meter damping,
observer effects, and weighting networks. '

Sound Pressure Level: The sound pressure level, in decibels, of a sound
is 20 times the logarithm to the base 10 of the ratio of the pressure of
the sound to the reference sound pressure. Sound pressure level is
measured with a sound level meter meeting ANSI - S 1.4 or the latest
revision thereof.

Stationary Emergency Signalinag Device: Any device, excluding those

attached to motor vehicles, used to alert persons engaged in emergency

operations. These include but are not limited to fire fighters, first aid
‘quuad members and law enforcement officers, whether paid or volunteer.
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(a)

7:29-1 = - Noise Control RegulatQ 1s
Indust:r :1 and Commercial Operati.

Upon effective date of this code, no person shall cause, suffer, allow
or permit sound from any industrial br commercial operation which
when measured at anf residential property line is in excégs cf any
of the following:
1 From 7:00 A.M. to 10:00 P.M.
i Continuous airbo;ne sound which has sound level in excess
of 65 dBA, or
ii Continﬁous airborne sound which has an octave band

sound pressure level in decibels which exceeds the

values listed below in one or more octave bands.

Octave Band Octave Band Sound
Center Frequency Pressure Level
(Hz) (dB)

31.5 . 96
63 82
125 74
250 67
500 63
1000 60
2000 . ~57
4000 55
8000 53

or,
iii impulsive sound in air which has an impulsive sound
level in excess of 80 decibels.
2 From 10:00 P.M. to 7:00 A.M.
i Continuous airborne sound which has a svund level in
- excess of 55 dBA, or
ii Continuous airborne sound which has an octave band
sound pressure level in decibelsvwhich exceeds the values

listed below in one or more octave bands:

Octave Band ' Octave Band Sound
Center Fregquency Pressure Level
(Hz) (dB)
31.5 . ) 89
63 ’ 75

19K Aaxs



500 53
. ) 1000 : " 50
. 2000 47
4000 45
8000 43
or,
iii Impulsive sound in air which has an impulsive sound

level in excess of 80 decibels.
3 No person shall cause, suffer, allow or permit sound from any
industrial or commercial operation, which when measured at the

property line of any other commerxrcial operation is in excess of

any of the following:
i Continuous airborne sound which has a sound level in
excess of 65 dBA, or
ii Continuous airborne sound which has an octave band
sound pressure level in decibels which exceeds the values

listed below in one or more octave bands.

Octave Band Octave Band Sound
Center Frequency ) Pressure Level
(Ez) (dB)
31.5 . . 26
63 82
125 74
250 2 67
500 63
1000 €0
2000 57
4000 55
8000 53
or,
iii Impulsive sound in air which has an impulsive sound

levei in excess of 80 decibels.
4 Starting January 1, 1976,.Section 2 shall be superseded by the
following:
. i From 10:00 P.M. to 7:00 A.M.
(1) Continuous airborne sound which has a sound level in

excess of 50 d4BA, or

{(2) Continuous airborne sound which has an octave band socund
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values listed below in one or more octave bands.

. " Octave Band ‘ Octave Band Sound
Center Freguency Pressure Lewvsl
(Hz) (EB)
31.5 86
63 71
125 61
250 53
500 48
13000 ’ 45
2000 42
4000 40
8000 38
or,
(3) Impulsive sound in air which has an impulsive sound level

in excess of 80 decibels.

7:29-1.3 Stationary Emergency Signaling Devices
Upon the effective date of this code:

i Testing of only the electromechanical functioning of
. a stationary emergency signaling device shall occur
at the same time each day .that a test is performed, but
not before 8:00 A.M. or after 8:00 P.M. Any such
testing shall only use the minimum cycle test time. In
no case shall such test time exceed 10 seconds.

ii Testing of the complete emergency signaling systen
including the electromechanical functioning of the
signaling device and the personnel response to the
signal shall not occur more than once in each
calendar month. Such testing shall not occur before
8:00 A.M. or after 8:00 P.M. The 10 seconé time
limit on the electromechanical functioning of the

‘ ‘ signaling device shall not apply to such system testing.
(1) Stationary emergency signaling devices shall be used only for
testing in compliance with applicable provisions of these

regulations and for emergency p’'irposes where personnel
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and equipment are mobilized.

.9-1. 4  Exceptions

The operational performance standards established in this chapter

shall not apply to any of the following noise sources:

1

10

11

12

13

7:29-1.5

Agriculture

Bells, chimes or carillons while being used in conjunction
with religious services

Commercial motor vehicle operations

Emergency energy release devices

Emergency work to provide electricity, water, or other
public utilities when public health or safety are involved
Motor vehicle race tracks

National Warning System (NAWAS) - Systems used to warn the
community of attack or.imminent public danger such as
flooding or explosion. These systems are controlled by
the N.J. Civil Defense & Disaster Control Acency.

Noise of aircraft flight operations

Public celebrations

Public roadways

Surface carriers engaged in commerce by railroad

The unamplified human voice

Use of explosive devices - These are regulated by the

N.J. Department of Labor & Industry under the 1960

Explosive Act (R.S. 21:1A-1-27).

Performance Test Principle

For the purposes of measuring sound in accordance with the applicable

. provisions of these regulations, test equipment methods and procedures

shall conform to standards as published by the Department or its

approved egquivalent.



OSTERGAARD ASSOCIATES

GLOSSARY

Defined below are terms which have been used in this report. Each
term is followed where appropriate, by the abbreviated designation
of the term and/or the units, The terms have been defined as
technically correct but not in strict technical terminology. They
are defined for comprehension by the user of this report.

Metric units are used with the énglish units in brackets.

Full technical definitions can be found by refering to ANSI Standard
S1l.1 on terminology or to ASTM Designation: C 634 on definitions,

Absorption - (see Sound absorption)

Addition (decibel) - (see Decibel addition)

Air-borne sound - Sound which reaches the receiver (listener) by
traveling mainly through the air.

Ambient noise - The all-encompassing noise associated with a given
environment. This is usually a composite of sounds from many
sources, near and far. No particular sound is dominant.

American National Standards Institute (ANSI) - A standards setting
body which involves a large number of technical and professional
societies. The Acoustical Society of America is responsible for the
acoustical activity.

Average - The "energy" average of a series of discrete levels
obtained by taking the sum of the anti-logs of one-~tenth of the
levels, dividing by the number of discrete levels and taking 10
times the logarithm of the result. This average is used for sound
levels, sound pressure levels and sound power levels.

A-weighted sound level (dBA) - The sound level which is measured
using the A-weighting network of a sound level meter or other
acoustical instrument. It can also be computed from octave or

1/3-octave band sound pressure levels that have been adjusted for
A-weighting.

A-weighting - A frequency network which reduces the importance of
low frequencies in a manner similar to the human hearing mechanism.
The network is standardized and is contained in sound level meters
and other acoustical instruments.

«
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Background noise - Noise from all sources other than the particular

sound that 1s of interest (e.g., the sound other than that being
measured, the sound other than the speech beinyg listened to, etc.).

Day-night sound level (L n’ dB) - The equivalent sound level
calculated for a 24-hour period with a 10 decibel penalty during
nighttime hours. fThis penalty is to account for the increased
sensitivity of people to sound during nighttime hours (2100 hrs to
0700 hrs).

Decibel (dB) - The label used for levels in acoustics. It is 10
times the logarithm of the ratio of the acoustical properties which
are being described. The properties must be proportional to power.

Decibel addition - The total of a series of discrete levels obtained
by taking the sum of the anti-logs of one-tenth of the levels and
taking 10 times the logarithm of the result. This sum is used for
sound levels, sound pressure levels and sound power levels.

Energy average -~ (see Average)

Equivalent sound level (L__, dB) - The sound level which describes
the energy contained in ae%luctuating sound level over a certain
period of time. Any time frame may be considered e.g., one minute,
one hour, or one day.

Frequency (f, Hz) - The time rate of repetition of a period
phenomena, such as a sound wave. The unit of frequency is the hertz
(Hz), which corresponds to one cycle per second. The frequency is
the reciprocal of the period.

Integration time (sec) - The time over which a sound being measured
is integrated. For a standard sound measuring instruments two times
have been agreed upon: fast and slow. The fast integration time is
about 0.25 second, and the slow integration time is about 1.0
second.

Loudness (sones) - A subjective attribute of sound. A doubling or
halving of loudness represents a change of about 10 decibels. The
loudness depends on the sound pressure level of the sound and the
frequency content.

Noise - Unwanted sound. This term is loosely used for sound. A
sound can be noise at times and not at others.

x
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Noise reduction (NR, dB) - The arithmetic difference in decibels
between the levels measured on either side of a noise control
device. This could be a muffler in a duct system, a barrier, or a
wall separating two spaces. :

rms (root-mean-square) - The sguare root of the time-weighted
average of the squared value of a time-varying phenomena. It is the
"effective" value of the physical guantity. The most commonly known
example is ordinary electrical power where the rms value of voltage
is about 115 volts whereas the actual voltage varies as a sine wave
over one cycle from plus 160 volts to minus 160 volts. Sound
pressure levels are measured using rms quantities.

Slow - (see Integration time)

Sound absorption - The ability of a material such as glass fiber,
mineral ceiling board, or people to absorb sound which is incident

upon it.

Sound level (dB) - A sound pressure level which is measured using a
standard weighting network contained in sound measuring instruments.

Sound level meter - A device built according to national (ANSI) or
international (IEC) standards which is used to measure sound. The
sound level meter generally contains one or more weighting networks
which are designated A, B, C, and flat. The lettering of the
weighting networks denotes, respectively, decreasing de-emphasis of
the low frequency sounds.

Speed of sound (¢, m(ft)/sec) - The rate at which a sound wave
travels in a medium. 1In air the speed of sound is 344 m/sec (1120
ft/sec) and is a function of the temperature of the air. In steel
the speed is 5029 m/sec (16 000 ft/sec) and in water is 1433 m/sec
(4700 ft/sec).

Wave length (lambda, m[ft]) - For a sound consisting of a pure tone
the distance traveled by the sound wave over one cycle. The wave
length is the speed of sound divided by the frequency.

18



