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EXECUTIVE SUMMARY

This surface transportation substrategy is a follow-up to Toward
a National Strategy for Noise Control. The strategy document sets forth
the extent of the noise problem in the United States and the general
framework for its abatement and control. This substrateqy identifies
the specific noise problems which stem frcm surface transportation
vehicles {excluding railroads), and suggests the noise abatement con-
trols which should be used to halt this growing problem.

In fact, there is no doubt that road noise is growing. By the year
2000, both the noise levels and the number of people exposed to these
levels will increase significantly. This is based on the results from
a computer model which takes into account traffic flow information,
noise level contours arcund roads, and population density, as well as
projections of vehicle growth and population growth. Of course, this
projected increase will oceur enly if nothing is done to prevent it.

Requlations have been promulgated to reduce the noise levels of new
trucks and proposed for new motorcycles and buses. The noise emission
reduction these regulations will gain have been addressed in the model.
However, noise from trucks, buses, and motorcycles will increase even
with these regqulations. Light vehicle noise will add to the urban noise
problem, not only because the vehicle population will grow, but alse
because both 4-cylinder gasoline engined and diesel engined automobiles
are gaining a higher percentage of the automebile market, These types
of engines are noisier than the V-8 gascline engines, which currently
make up over half of the auto market, This market share will drop to
18 percent, at the most, by 1985.

Although some noise reduction may occur incidentally from user
demand for clutched fans, radial tires, and turbocharged diesel engines
in both trucks and cars, the surface transportation noise problem will
not be solved. These noise reductions will come about only as a spill-
over from & particular user's desire for better performance. A user
will not voluntarily bear the cost for noise abatemant eaquipment when it
is the community, not the user, who is primarily impacted by the vehicle
noise.
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[ On the same note, a profit-maximizing firm will not assume costs to
quiet vehicles without legal or economic reascns, So far, regulations

e for light vehicle noise emission levels have not been addressed. And to

[ repeat, when the community, and not the user, is primarily impacted by
the noise, there exists no economic stimulus to either the manufacturer

- or the user teo reduce vehiele noise.

i

' The impact on the community from noise from vehicles is calculated

- in terms of beth the extensivepess (the number of people impacted) and

I the intensiveness (the severity of the impact). The end result of this

I calculation is the Level Weighted Population (LWP) for general adverse
response, To quantify adverse response more specifically additicnal

descriptors are used. These descriptors are Level Weighted Population
for Hearing Loss damage (LWPH}, Level Weighted Population for Sleep
Interference (LWPS), and Level Weighted Population for Spesch Commu-
nicatien Interference (LWPC). These descriptors are used to describe
the community noise impact from trucks, buses, motorcycles, and snow-
mobiles. They are also used to show, through simulations, the effec-
tiveness of various noise abatement controls.
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By now it is clear that noise today is a major problem and that it
is a growing problem. To provide optimal sclutions to every aspect of
the noise problem necessitates collecting and analyzing a menumental
amount of data. Within time, resource, and available literature con-
straints, every possible effort has been made to address the data needs.
S5till, the data are not complete and every data category needs to he
strengthened befure optimal solutions can be provided.
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Nevertheless, there is a sufficient amount of data available on
exposure, product noise emission, and attitudes to suggest that surface
transportation sources contribute to a noisy environment that jeopar-
dizes the health and welfare of the U.S, population. And while there is
not enough information to solve the surface transportation problem in an
aptimal manner, cost effective for every community, an acceptable mix-
ture of controls is possible.

4 continuous effort will be made to fill the relevant data gaps and
to fine-tune the national anti-noise activities to arrive at the largest
net yield of benefits from noise abatement with minimal adverse impacts.
Msanwhile, there is enough data on the growing noise problem to proceed
with the Congressicnally mandated policy "to promote an envirconment for
all Americans free from noise that jeopardizes their health and welfare."
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There is a range of controls available to reduce noise from motor
vehicles which reaches operators, passengers, and bystanders. Without
regard to cost, reduction of noise at the source is the most effective
type of control. Several methods which can be used to do this are:
{1) new product emission regulations, which are set to limit noise
emitted by new products; (2) in-use controls, which affect use of the
product itself; (3) product neise information, to enable the purchaser
to consider neise as part of a buying decision; (4) new technology or
innovations to directly reduce noise; and (5) other methods, including
maintenance programs, retrofitting, and several types of financial
incentives and disincentives.

Path controls interfere with the path of the noise. Barriers are
the primary path contreol mechanism for abating vehicle noise. They can
be constructed from various types of materials including fill dirt,
metal, woed, concrete, plants, trees, and hedges.

Methods at the noise receiver end to abate noise are termed re-
ceiver controls. This type of centrol includes (1) land use or zoning;
{2) insulatien; (3) hearing protectors; and (4) building design.

These controls can be used in many combinations, and the majority
can be used by the private as well as the public sector.

To determine the likely effectiveness of controls with respect to
changes In exposure, several sceparios were simulated through surface
transportation noise models. However, if the various controls were
gimulated independently and alsc time phased and in all combinations,
the result would have been an overwhelming array of possibilities at an
astronomical cost. Therefore, a less complicated procedure was used
which yielded much the same results in terms of isolating controls that
could be imposed independently with a relatively high probability cf
success. Many controls were simulated parametrically to give a range of
results depending on the noise emission change of a product and the
resulting population noise exposure change. The vehicles considered in
the simulations were medium and heavy trucks, light vehicles, buses,
motorcyeles, and snowmobiles.

The cahtrols were assessed with respect to (1) their effectiveness,
taking into consideration the immediate and longer range goals to be
achieved; (2) the magnitude of the cost; (3) the incidence of the abate-
ment cost; (4) the number of years before measurable rasults waould be
realized, along with the permanency of the effect; (5) the authority
imposing contrels; and (6) the cost effectiveness of combined controls.
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The recommended controls which resulted from the simulatiens are
presented in Table 4. The recommended time phasing of these controls is
shown in Figure 6.

Without some government action, community and operator noise
exposure will grow significantly. However, the exposure goals cannot be
met by only applying the source controls under the purview of EPA.
Source controls under the purview of other Federal agencies and espe-
clally State and local governments must be used intensively to give
significant noise exposure relief.

In addition, even if source controls were used to a reasonable
level, a significant amount of noise exposure would remain. Portions of
this remaining exposure can be eliminated through path controls, and
receiver controls, including aveidance actions. Thus, it is clear that
to solve the noise problem everyone must participate. Action is needed
from the Federal Government, State and local governments, industry, and
the population as a whole.
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INTROBUCTION

The goals of this surface transportation substrateqy are:

To demonstrate that surface transportation noise is a major
problem of national concern, and

To suggest the methods/controls that should be employed
nationally te mitigate the problem.

In order to attain these goals, this substrategy is organized into
three parts., Part I presents a compilation of various primary and
secondary data to demonstrate the contention that noise, especially
surface transportation neise, is a problem today. This judgment is
based on descriptors ranging from neighborhooed characteristies perceived
to be undesirable by people nationally, to the noise levels associated
with various surface transportation vehicles. Moreover, it will be
shown that the problem will grow in magnitude unless some controls are
utilized to halt the axpansion of noise exposure linked to surface
transportation vehicles.

In Part II various controls are simulated to arrive at an array of
controls which, when employed, are likely to be effective in terms of
significant reduction, halting or reversing projected increases in noise
exposure associated with surface transportation vehicles, In Part III
an array of controls is developed and a methodology is presented and
used that can be employed to select controls that should be given
national preference.
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THE NATURE AND SCOPE OF THE U.S5. NOISE PROBLEH

I.

4
.

P E I GO N G N i

1 77 C7) =7%

171

T

A i e YT i T

e e LR



Aokt

!

1

i A A i L bt

B

L

3

iy I

3

—

¢

£

L3 I=

—J

d

{2

| P

-1

C

I. THE NATURE AND SCOPE OF THE U.S. NOISE PROBLEM

in 1977 the U.S, Environmental Protection Agency in a document
entitled Toward a National Strategy for Noise Controll demonstrated the
extent of the U.S, noise problem by highlighting some of the effects
associated with noise exposure. Noise effects that are well documented
include: damage to the inper ear resulting in permanent hearing loss,
spoken communication interference, sleep disturbance, and general
annoyance,

Other indicated effects that are not yet guantitatively documented
include: nonauditory health effects, effects of noise in combination
with the effects of other pollutants, and learning and task performance
consequences.

It was estimated in the national strategy document that 14.7 millicn
American workers are exposed to an Leq(8)* of 75 decibels (dB) or
greater. Workers exposed to this level risk incurring neoise~induced
hearing loss. In addition, it was estimated that about 13.5 million
people in the U.5. are exposed to Leq{8) of 75 dB or greater from
transportation vehicles including recreational vehicles.##*2

Noise exposure is both an indoor and outdoor problem and affects
operators, passengers, bystanders, and residents. The extent to which
these raspective groups will fare for hetter or worse with respect te
noise in the future depends on a host of variables among which are
population growth, changes in lifestyles, energy availability, and
environmental constraints. Even if these and other variables should not
change in the future to make the noise exposure worse, the present
situation warrants concern.

The aforementioned noise exposure estimates directly identify
surface transportation as a problem today. Other indicators not only
point to surface transportation as a problem today, but alse indicate
ghat surface transportation noise will continue to be a problem in the

uture.

* Leq, equivalent sound level, is the average energy level of sound
over a given perioed of time. The period of time is shown in
parenthesis; in this case, eight (8) hours,

*%*  This statistic includes community noise exposure plus driver/
operator exposure,
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1. BUREAU QF CENSUS SURVEY

Three Bureau of the Census housing surveys of owners and renters of
dwellings rated noise as the most undesirable condition among all
street conditions. Table I-1 provides data from these surveys which
indicate that over 31 million, 34 million, and 36 million undesirable
street conditions related to noise were reported in the 1973, 1974, and
1975 surveys respectively. As a percent of undesirable street condi-
tions, noise ranked highest by 62.0%, 63.8%, and 66.3% of total un-
dasirable conditiens in 1973, 1974, and 1975, respectively. Compared to
crime, noise in any one of these years was mentioned at least twice as
frequently. (See Figure I-1.) These statistics also reveal that in
absolute terms and relative to all undesirable conditions, the number of
noise related undesirable characteristics increased by more than 15
percent in three years.

2. THE URBAN NOISE SURVEY

According to a recent EPA urban noise survey, among various mechani-
cal noise sources perceived to be annoying, surface transportation
vehicles generally head the list. Specifically, these vehicles are
motorcycles, large trucks, autos, sports cars, small trucks, and buses.
When numbers of vehicles are considered along with numbers of pecple
exposed to various levels of noise (Ldn), the maximum noise levels at 50
feet (L, at 50 feet), the operator level (L, operator), the enerqgy-
weightell product distribution, and the Level Weighted Population (LWP)
{associated with general adverse response, hearing loss, sleep inter-
fersnce, and speech interference impacts), it is easy to see why the
urban noise survey found surface transportatioh sources so anhoying.

2. NOISE EXPOSURE

The current surface transportation noise problem, measured in terms
of community noise exposure to the variocus Ldn levels menticned in the
National Strategy, i.e., Ldn* 55 dB, Ldn 65 dB, and Ldn 75 dB, is
expected to grow significantly unless outside controls are exertad.
Assuming no additional surface transportation vehicle regulations
besides those in foree for medium and heavy trucks are promulgated by
EPA, and that State and local governments do not launch major new

* Ldn, day-night sound level, is the energy-averaged equivalent
level (Leq) for 24 hours adjusted to include a 10 dB penalty for
noise exposures during nighttime hours (10 p.m. to 6 a.m.).
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Figure I-1
UNDESTRABLE STRERFP CONDT'TIONS
Noise vs, Crime 1973-1975
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I Table I-1
. UNDESIRABLE NEIGHBORHOOD CHARACTERISTICS
— 1973 1974 1975
‘ i Numher of undesirable conditions 51,023 54,784 55,634
P Noise conditions 31,670 34,856 36,933
[
P Crime conditions 9,148 7,035 13,330
| ——
E . Noise percent of all street conditions 62.0 63.6 66.3
— Crime percent of all street conditions 17.9 12.8 23.9
| Sourca: Compiled from data in U.5. Department of Commerce, Bureau of the
[ e Census, Annual Housing Survey: 1973, p. B8; 1974, p. 8; 1975, p. 12, '
i - Washington, D.C. .
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surface transportatien noise abatement initiatives, it was conserva-
tively estimated that the number of people exposed to Ldn 75 dB and
above in urban areas will increare from about .78 million people in 1977
to about 1.3 million people in the year 2000--a 65% increase (Figure
I-2}. The number of people exposed to Ldn 65 dB and above is projected
to increase from 17.7 million in 1977 to about 21.6 million in the year
2000--a 22% increase* (Figure I-3). The number of people exposed to Ldn
55 dB and above from surface transportation vehicles is estimated to he
about 94 million in 1977, growing to about 128 million by the year 2000.
The model takes into consideration traffic flow information, noise level
contours around roads, and population density.

Different exposure numbers are likely to be derived from a more
encompassing approach curtrently being developed by EPA. It considers
recent Department of Transportation data which actually accounts for all
roads, not just a sample of roadways in a few cities. In accounting for
all roadways in the U.S5. and functionally categorizing them in terms of
use, location relative to population areas, speed, traffic flow, and
traffic mix, a more accurate and precise model has evolved. Vehicles
are also separated into 14 different categories based upon use or noise
emission characteristics in four operating modes. Results from this
exercise will be introduced later in this paper. At this point our
objective is only to point out that a growing noise problem does exist
in the U.S.

The number of people exposed to highway noise at levels of Ldn &5 dB
and above {(assuming that the percentage of cars with 4-cylinder and
diese]l engines will increase in the future), is projected to increase
from around 17 million in 1977 to over 24 million by the year 2000%%*
(Figure I-3). It must be noted at this paint that Ldn 65 dB and

* The Wyle Laboratories' "REGIM" model was used, since at the time
the simulations were processed this was the most up-to-date model
available for simulation purposes. This consarvative estimate
implies that noise emitted from light vehicles in the year 2000
will be like levels currently emitted, except for vehicle popu-
lation growth adjustments. Due to increased sales of vehicles with
4~cylinder and diasel engines, noise emissions could increase so
that the number of pecple exposed to Ldn 65 dB and over could
increase by as much as 41% between 1978 and the year 2000.

**%  Projections using the Wyle Laboratories' "REGIM" model. See

discussion above regarding a more refined EPA model now under
development.,
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f i Figure I-2
i NOISE EXPOSURE TO HIGHWAY VEHICLES
’ (Over Lgp, 75 d8)
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NOISE EXPOSURE FROM HIGHWAY VEHICLES
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Ldn 75 dB are used throughout this study to exemplify noise exposure
trends and to test the effectiveness of particular noise abatement
controls, This approach conforms with the following gquantified initial
goals listed in the National Strategy:

To take all practical steps to eliminate hearing loss re-
sulting from noise exposure

To reduce environmental noise exposure to an Ldh of no more
than 75 dB immediately

To reduce noise exposure levels to Ldn 65 4B by vigorous
requlatery and planning actions

To strive for an eventual reduction of noise levels to an Ldn
of noise levels to an Ldn of 55 dB.

These goals should not, however, be construed as levels satisfactory to
EPA. The Levels Document? explicitly states that indeor activities ean
be disrupted by noise levels in excess of Ldn 45 dB., Consequently, the
LWP is merely an indicator.

4. NUMBER OF VEHICLES

In addition to population growth, an important factor substan-
tially contributing to increased population noise exposure is the anti-~
cipated growth in the number of vehicles. As shown in Figure I-4, light
vehicles are expected to increase by about 94 percent between 1977 and
2000, from over 113 million to over 220 million units. Medium and heavy
duty trucks are expected to increase from over 5 million to over 7
million (about 36 percent) (Figure I-5). The number of buses produced
is projected to increase by about 40 percent between 1977 and the year
2000. This figure includes school, transit, and intercity busas.
Motorcycles, which exceed 5 million today, are expected to more than
double by the year 2000.* Snowmobiles are expected to increase only
slightly from the estimated 1.5 million in 1977.

5.  VEHICLE NOISE EMISSION

There are few economic reasons why producers of either trucks or
light vehicles would reduce noise emission. A user might demand
clutched fans, radial tires, and turbocharged diesel engines instead of

* Wyle Laboratories estimates based on motorcycle registration
trends.
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naturally aspirated diesel engines in order to reduce fuel consumption,
which might incidentally lower noise emissions of vehicles so equipped.
But the surface transportation noise problem will not be solved in this
manner. Many medifications to lower noise would require that the cests
be horne by the user, whereas for the most part bystanders suffer the
costs. The community, not the owners, are primarily impacted. MNore-
over, there is no logical reason why a profit-maximizing firm weould
assume costs to quiet vehicles when it can avoid them.

Current vehicle sound levels range between 86.8 dB for modified
motorcycles (energy-average over acceleration, cruise, deceleratien, and
idle) to 63.4 4B for light vehicles. Regulations to reduce the noise
levels of new trucks have been promulgated and regulations to reduce the
noise levels of new motorcycles and buses are in the process of being
promulgated. These reductions set levels for trucks, motorcycles, and
buses under full throttle test procedures at 80 dB, 78 4B, and 77 dB
respectively.

The light wvehicle noise problem has nat, however, been addressed in
this manner although State and local govermment in-use controls have
had some success. But the urban noise problem associated with this
noise source is, nevertheless, expected to be exacerbated. Among other
reasons, V-8 gasoline engine equipped cars are expected to drop from the
currant 56% of the automobile market to between 18 and 0 percent of the
market by 1985. Noisjer 4-cylinder gasoline engined automobiles are
expected to increase from the current 25% of the automcbile market to
about 50% of the market and diesel engined automobiles may increase from
the current insignificant number to as much as 25% of the market. 5

Appendix B indicates that the medium and heavy truck drivers' noise
doge* in 1977 ranged from 75 dB to 95 dB, with the mede in the 85 to
88 dB range. The mode will also be in the 85 to 88 dB range by the year
2000, with the number of operaters in this category increasing from
849,000 in 1977 to over 1,465,000 in year 2000. Even with full com-
pliance to the Bursau of Motor Carrier Safety interior noise standards
assumed, the mode and number of operators within this noise interval
remains unchanged, and over half a million operators will be exposed to
& noise dose of 90 dB or more.

* The interior level is measured at a standard position adjacent to
the driver's right ear, while Leq represents the average of left-
and right-ear positions. Truck drivers are allowed to drive 10
hours per day, so that the noise exposure must be based on 10
hours, The nolse dose, i.e., the energy-equivalent level over &
hours which gives the same exposure as the actual Leq over 10

hours, is:
Noise Dose = Leq{8) + 10 loglo (10/8)
= Leq(8) + 1 dB
I-11
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Horeaver, over 3.4 mlllzon drivers/operaters will be exposed to a noise

dose in excess of 75 dB.% Similar shifts are expected in the light truck

market. Current 4-cyclinder and diesel engined light vehicles are,
respectively, approximately 5 db and 7 db noisier during typiecal part
throttle acceleration and 1 dB and 3 48 noiser during cruise than the
average current V-8 gasoline engined automobile.d

6. OPERATOR NOISE EXPOSURE

Today, the average noise exposure level for all bus operators is
approximately 84 dB. With requlations proposed b¥ the U.5. EPA, it is
expected to drop to about 80 dB by the year 2000. Noise exposure for
motorcycle operators is about 90 dB today and expected to drop to 85 dB
by the year 2000.'! Snowmobile operators are currently exposed to be-
twaan 85 dB and 110 dB,12 Under existing State and local government re-
gulations the average level of operator exposure is expected to fall as
old models are replaced by new ones.

7.  ENERGY-WEIGHTED PRODUCT DISTRIBUTION (E at 50'; kwh/day)

The national (not urban) energy-weighted product distributien (E),*
takes into consideration the number of units, the average hours per day
of usage, and the approximate A-weighted noise power (watts). In 1977
medium and heavy trucks ranked first. Although the percent drops in the
year 2000, trucks will still remain in first place, while light vehi-
cles' share is expected to increase., (See Appendix A.) Motorcycles will
drop in importance aleng with the bus share. The snowmobile share,
however, is expected to remain relatively stable *%

* E=100N-T W
E = Kilowatt hours?day
where N = total hours of units
T = average hours per day usage
ﬂa = approximate A-weighted noise power, watts
W
10 leg =L + 20 log R + 7.5 dB ref 10713 watts
10-18 A °
Where L, = typical A-weighted noise level in db(A)

@ reference distance R, (£t)

**  Computations based on data developed for the L, @50 {previously
covered) and from Wyle Laborataries data.
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8. LEVEL WEIGHTED POPULATION (LWP) FOR GENERAL ADVERSE RESPONSE

- The impact of noise may be described in terms of both extensiveness
{the number of people impacted) and intensiveness {the severity of im-
pact). The fractional impact method explicity accounts for both the

- extent and severity of impact.

Noise exposure may be expressed in terms of Fractional Impact (FI},
A FI of 1.0 represents an impact of 100 percent, in accordance with the

’7 following formula:
- FI = .05 (L-55) fer L > 55
f FI = 0 for L g 5%
- where L is the observed or measured Ldn for the environmental noise.

Note that FI can exceed unity for exposures greater than Ldn = 75 dB.

The Level Weighted Population (LWP) associated with a given level
i of noise {Ldn) may be assessed by multiplying the number of people

- axposed to that level of ncise by the fractional impact associated with
the level as follows:

i WP = (FI)P

|

|-

! = where LWP is the magnitude of the impact on the population exposed to
; + the noise (Ldn} and is numerically equal to the number of people who

would be 100 percent impacted. FI is the fractional impact associated
with the lavel of (Ldn) and P is the population exposed to this lavel of

-
i noise. To illustrate this concept, if there are 1000 people living in
et an area where the noise level exceeds the criterion level by 5 dB (and
are thus considered to be 25 percent impacted, FI = 0.25), the level
- welghted population for this group is the same as for 250 people who are
i 100 percent impacted (1000 X 25% = 250 ¥ 100%).14

The value of Ldn for each exposed population depends on the geome-
try and it is calculated from a model., Other parameters which influence
the LWP are usage of the product and those preducts around it. For
instance, motor vehicles are part of a traffic noise mix which consists
of trucks, light vehicles, buses, and motorcycles. For the purpose of
strategy formulation, the LWP reduction directly attributable to a
specific control is isolated. This is done by determining the LWP with
the product present in the traffic mix and subtracting from it the LWP
after the control is imposed.

.3 (2

3

The Wyle Laboratories' "REGIMY model, referenced earlier, projected
the LWP for highway vehicles, of which medium and heavy trucks are the
meoat significant contributors. The LWP attributable to trucks was about
33.3 million in 1977. With existing regqulations it would increase to
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over 43.7 million in the year 2000—a 37% increase. (See Appendix C.)
This higher projectien takes into consideration population growth and a
fleet mix containing more small cars, discussed earlier, It does not
consider all details incorporated into the EPA model presently under
review. Without the change in fleet mix, the "REGIM" model predicted a
low-range LWP growth from 33.3 million in 1977 to enly 40.7 million in
the year 2000—a 22.2% increase. The actual change in LWP between 1977
and 2000 is likely to be between the 22.2% (low estimate) and the 37.2%,
tending toward the high estimate if the light vehicle mix changes as
discussed earlier. The EPA model starts at a higher {41.77 million) LWP
level in 1977 for reasons elaborated in the previeus discussion, and
predicts a 29.7% change between 1985 and 2000. The percent change
corresponds closely to the estimates derived from the "REGIHN" model for
that time perjod—27.7%.

The surface transportation substrategy is primarily concerned with
simulating the affectiveness of noise abatement controls in order to
select an array of effective controls to be analyzed with respect to
various selection criteria (contained in Section III of this paper). In
many instances it would not matter which model is used. The "REGIN“
model is in place and has been used in the preliminary stages of the
substrategy work, which makes it attractive for continued use. When the
EPA model is finalized and when particular noise controls are simulated
that would require the kind of details provided by the EPA model, an
effort will be made to utilize it. To limit the costs of modeling we
would not plan routine duplication of the results shown here, once the
EPA model is finalized. We plan to use 1t instead for detailed
analysis of some problem areas where the more complex model will have
advantages. Likewise, it should suffice to use the high baseline esti-
mates of the YREGIM" model when the relative effectiveness of a control
is appraised.

The LWP descriptor is augmented by several variations because the
LWP for general adverse response does not describe the harmful effects
of noise adequately under certain situations. For example, people are
exposed to bus noise in a variety of situations—inside a home or
office, around the home (outside), as a pedestrian, as a bus operator,
or as a bus passenger. The equivalent noise level measured by Ldn and
converted to LWP does not adequately describe the annoyance parceived by
bus passengers. Annoyance frequently depends on the activity and loca-
tion of the individual and the equivalent noise level tends to average
out the disruptive and annoying peak noise levels experienced by a
single bus passby. The LWP attributed to buses presently amounts to
less than one million per day and is expected to remain below one mil-
lion to the vear 2000.!% fTherefore, additicnal descriptors are needed
to quantify the undesirable effects of intruding bus passby noise levels.
Such noises may be evaluated in terms of community sleep disturbancs,
speech interference, and community and operator/rider hearing loss,

I-14
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Generally the same applies teo motorcycles and snowmobiles. Nevertheless,
the general annoyance LWP is relatively substantial for motorcycles-—
almost 3 million in 1977 and over 4 million projected for the year
2000.'€ For snowmobiles it was less than one million in 1977; it is not
expected to exceed one million by the year 2000.%17'18

9, LEVEL WEIGHTED POPULATION FOR HEARING LOSS DAMAGE (LWPH)

The measure of the amount (extent and severity) of hearing loss
suffered by the public as a result of a given product is the level
weighted population for hearing less. Each unit of LWPH represents one
person undergeoing a 1 dB hearing loss (Noise Induced Permanent Threshold
Shift) over a 40-year exposure period, averaged over the 500, 1000,
2000, and 4000 Hertz frequency bands--a person-decibel of hearing loss.
If a population (P} is exposed to an annualized equivalent neise level
of Leq(24) every day, then their LWP is found from

LWPH = 0.025 (Leq(24) - 70)2 P.

In determining LWPH for each product, a mathematical model is used to
derive the number of people exposed and the respective noise levels.**
The LWPH for medium and heavy trucks and light vehicles, excluding
operator/rider exposure, approximated 1.9 million in 1977 and is ex-
pected to reach about 3 million in the year 2000.*** @ith driver/opera-
tor exposure the numbers increase about five-fold.l® (See Appendix B
for details.)

Without considering populatien and product growth the hearing loss
LWPH for buses is estimated between 3 and 4 million in 1977 as well as
in the year 2000. Including population growth considerations, the
hearing loss LWP from buses is estimated to increase only slightly.t

*  Note that all LWP's are underestimating the potential effects
because these calculations do not provide for product population
and people growth, In this mmanner, the sensitivity of controls can
be simulated without introducing the uncertain population growth
(product and people) factors.

*%  Calculations from data in EPA's Proposed Bus Noise Emission

Regulation.

*%% Computed by applying LWPH formula to data collected with the Wyle
"REGIN" model). For details of assumptions see earlier
discussion regarding the "REGIM" model.

¥ Calculated from data in U.5. EPA's Proposed Bus Noise Emission
Requlation, Sec. 6.
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For motorcycles the hearing loss LWP including cperator/rider
exposure without population growth considerations was estimated toc be
between 15 and 16 million LWP in 1977 and to hold steady toward the year
2000. If population growth were also considered, the hearing loss LWP
would increase from 15 to about 18 million.Z20

The hearing loss LWP for snowmebiles is expected to fall from about
5 millien in 1977 to around 3 million in the year 2000, including
operator/rider exposure because new snowmobiles are made quieter.2!

The LWP estimates are used here only to indicate the severity of
the noise problem. 1In order to simulate the effectiveness of controls,
however, the LWP for general adverse response will be used in the re-
mainder of this paper {along with the number of people exposed to Ldn
over 55 dB, 65 dB, and 75 dB) unless the control is aimed directly
toward operator/passenger neise abatement.

lo. LEVEL WEIGHTED POPULATION FOR SLEEP INTERFERENCE (LWES)

The LWP for sleep interference represents the equivalent number of
potential sleep awakenings per night due to the product. Calculation of
this LWPS is accomplished using a medel which portrays the usage pattern
of the product at night and its proximity to the people being awakened.
Other key parameters are the sound level and duration of the product's

noise signature.
L

The sleep interference LWP for buses remains between 30 and
31 million in the time period cavering 1977 to the year 2000, given no
increases in the population. If we include population growth, the sleep
interference LWP is estimated to be around 36 million.*

The motorcycle sleep interference LWP is expected to remain at
less than one million for the entire 1977-2000 time period, assuming
no population growth. 1If peopulation growth were included, it would
not be altered significantly.*

For snowmobiles the sleep interference LWP today (on a daily basis)
is negligible and is expected to remain so by tha year 2000.22

* Computed by applying LWPH formula to data calculated with the Wyle

YREGIM" model. For details of assumptions see earlier discussion
regarding the "REGIN" model,
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11. LEVEL WEIGHTED POPULATION FOR SPEECH COMMUNICATION INTERFERENCE
{LWPC)

Noise often disturbs people when they are engaged in conversation,
watching television, or listening to music. In additien to disturbances
in their homes, speech interference occurs when people are in their
vards or walking along the street. Those noise occurrences which cause
speech interference are similar to one causing sleep interferences, but
the speech interference events occur primarily during the day. The
appropriate noise metric for speech interference is calculated in a
manner similar to that for general adverse response and it represents
the equivalent number of potential disruptions of speech per day due to
the noise source.

The speech interference LWP from buses between 1977 and the year
2000 is expected to hover around the 15 to 16 million mark, assuming no
population grewth. Including population growth, the respective LWPC is
expected to increase from this level to over 17 million,**

The speech interference LWP for motorcycles is espected to hover
betwaen 1 and 2 million LWPC, during the 1977-2000 time frame when no
population growth is introduced inte the calculations, When population
growth is included in the calculations, the respective LWPC is expected
to increase to slightly above 2 million by the year 2000.%%#*

The speech interference LWP for snowmebiles, on a dailx basis with
and without the population grwcth secenario, is negligible.?

l2. U.S. SURFACE TRANSPORTATION PROBLEM: SUMMARY COMMENT

The preceding discussion clearly demonstrated that noise asso~
ciated with the operation of surface vehicles is a problem now and
will continue to be a problem by the year 2000. In fact, the problem
will increase between now and the year 2000.

* Calculated from data in U.5. EPA's Proposed Bus Noise Emission

Regulations, Sec. 6.

**  computed by applying LWPH formula to data collected with the Wyle
"REGIM" model. For details of assumptions see earlier discussion
regarding the “REGIM" model.

**% Calculated from data in EPA's Proposed Bus Noise Emission Regqula-
tions, Sec. 6.
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o In the next section of this paper, Section II, an attempt will be

! made to seek out controls that could be employed te address this grewing

A problem. In Section III of this paper these controls will be subjected
: to a range of griteria in erder to choose the preferred controls.
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II. CONTROL CHOICES

This section of the surface transportation substrategy consists of
four parts. Part 1 discusses the availability of data and the effect it
has on iselating effective controls. Part 2 is devoted to a discussion
of a range of controls that will be considered, Part 3 discusses the
methodology employed to isolate effective contrels. Part 4 presents the
results of simulations, using the methodology described in Part 3,

1, DATA DISCUSSION

To address the U,S. noise problem at all it is necessary to have
minimum amounts of relevant data. Additional data would be helpful in
choosing the more effective controls from among the many possibilities,

To answer the main question, "Why bother to abate noise?" it
should be ascertained whether or not noise adversely affects the well-
being of the population. That noise today is a major problem and that
it will be a growing problem in future years with respect to the number
of people adversely impacted has been demonstrated.

Will the noise problem go away if we ignore it? Our best indi-
cations to date are that the answer is no. Among the reasons are:

. The U.S. populations is expected to centinue to grow.
. The U.S. population concentration is expected to grow.
. The product population emitting the noise is expected to grow.

Insufficient incentives exist to reduce exposure, especially
since "bystanders" suffer the primary impact.

. In the ahsence of government intervention incentives are
strong for some products to become noiser.

The U.S. population is not adequately informed regarding the
physical and nonphysical effects of noise, including mental,
economie, and social.

. The U.5 population is inadequately informed ragarding the
options open to them in dealing with excessive noise, spe-
cifically source controls, path controls, and receiver
controls,
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, Concluding that solutions to the noise problem have to be initiated
I somehow and somewhere, the question remains how, where, and when. To
.= methodically answer these gquestions so that “optimal" solutions to the
; naise problem can be formulated necessitates a host of data. These data
! are present in various states of completion., Other data need to be
I accumulated. None of the data described below are in such stage of
o refinement that no additional data is desirable. Data is sought in the
¢ following areas (see Figure II-1) in order to complete an analysis of
N noise exposure:
g Cr . Current and projected product population information asso-
5 ciated with noise. In the surface transportation area we
:m should include:
i
2 P
i - Medium/Heavy Trucks
P - lLight Vehicles
Y - Buses
" - Motarcycles
— - Snowmobiles
N - Other Vehicles
I a
' . The relative contribution of specific products to the overall
o= sound energy emitted
L
. The total daily exposure of individuals by occupatiens, genheral
m activity patterns, geographic locations, specific tasks, etq.
L]
Lk . .
’ . The portion of total exposure attributed to particular sources
of noise
-
s . The type of exposure:
: W - Ambient
: lod - Single event
H . .
§ ' . Particular health effects associated with noise exposure, such
g i] as stress
. Source information on:
:] - Sound levels
f? - Operational cycles
- Ambient noise environment
J
4 R
] - Available technolegy for noise abatement
i
_
jay
d
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DATA VOIDS AND AREAS OF APPLICAT

SOURCES AND L_
EMISSION LEVELS

COMMUNITY NOISE l

. Prodnct population information

asgoclated with noise

Sound levels

Availabilicy of noise data

. Cost of equipment

, Availability of noise measuring
methodology

. Producer information

. Sound levels associated with
partiecular source categories

USAGE/OPERATING

h J

. The relative contribu’
specifie products to
sound energy emitted

. Ambient noise environ

. Environmental variabl
measurement of sound °

CHARACTERISTICS

Uperational cycles

Replacement life

Equipment configuration (geographic)
Capital consumptjon rate

Cost of maintenance

. Consumer information

Merchandising information

types of uses

TRANSHMISSION PATH
CHARACTERISTICS

Use information (e.g., duration, speed)
. Sound levels associated with particular

4

. Type of exposure (ambi’
single event) ;

SOURCE CONTROLS

PATH CONTROLS

+ Available technology for noise
abatetent

. Costs of controls

. Effectiveness of individual controls

. Effectiveness of a combination of
controls
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FIGURE II-1

LICATION BETWZEN NOISE SCURCES AND IMPACTS
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- Replacement life
- Equipment configuration (geographic)
- Capital consumption rate
- Cost of equipment and maintenance
- Noise measuring methodology
- Consumer demand
- Producer supply and market structure
- Merchandising infermation
- Use information (ranging from duration to speed)
- Sound levels associated with particular source classes
- Sound levels associated with particular types of use (for
example, with regard to surface transportatien, informa-
tion regarding the type of roadway, speeds, road surface,
stop/go patterns, acceleration/deceleration, and geo-
graphic areas)
- Environmental variables affecting measurement of sound
Population exposure setting
- Residential
- Transit
- Workplace
- Recraational
- Other settings
. Effectiveness of selective controls designed to reduce noise
. Noise reduction effectiveness of a combination of controls
. Cost of individual controls and combinations of controls.
EPA's noise program is relatively new, started formally by the
"Noise Control Act of 1972." (onsequently, data needs listed here are
ot complete, However, within time-, resource-, and available liter-
aturea-constraints, every attempt has been made to address the data

needs. Nevertheless, every data category in the preceding discussion
needs to be strengthenad.
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The guestion to be answered at this point is, "Do we have a suf-
ficient amount of data available to suggest products that should be
considered for noise abatement by the U.S. population?" The answer to
this question is yes. There is sufficient exposure, product heise
emission, and attitudinal data available to suggest that surface trans-
portation sources contribute to a noisy environment that jeopardizes the
health and welfare of the U.5. population. This was specified in the
Levels Document.!

The next question, however, which cannot be answered affirmatively,
is, "Do we have enough information to solve the surface transportation
preblem in an optimal manner, with respect to cost effectiveness, for
every community?” The data is incomplete.

Should we proceed to control noise despite the incompleteness of
data, or should we refrain from doing anything about noise until all
data gaps are filled? Before answering this question we should again
point out that if the U.S. population fails to address the noise problem,
the number of people exposed to unacceptably high levels of noise will
continue to increase. On the other hand, even without complete infor-
mation, it is possible that a suboptimal mixture of centrols could bhe
utilized. We must proceed with a noise abatement plan despite limited
data, The "Noise Control Act of 1972" states that "Congress declares
that it is the policy of the United States to promote an environment for
all americans free from noise that jeopardizes their health and welfare n?
It does not specify that the approach to noise ahatement must be optimal.
It is the intent of the U.S., EPA, however, to constantly consider cost'
with respect to benefits (cost effectiveness} and to avoid unhecessary
coats, Alternatively stated, any control that does not yield benefits
to cover the dissatisfaction of the associated money costs should not be
instituted. To encourage the latter, Federal Government regulatory
actions require that public hearings he held. In fact, the Noise
Control Act of 1972 specifies that:

'Any requlation prescribed under subsection (a) or (b} of this
gection (and any revision thereof) respecting a product shall
include a noise emission standard which shall set limits on noise
emissions from such product and shall be a standard which in the
Administrator's judgment, based on criteria published under
section 5, is requisite to protect the public health and welfare,
taking into account the magnitude and conditions of use of such
product {alone or in combination with other noise sources), the
degree of noise reduction achievable through the application of the
best available technology, and the cost of compliance.'?
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n Likewise, on the State and locsl government level similar considerations
are necessary in the rulemaking process,

‘ It is felt, however, that a continuous effort should be made to
fill the relevant data voids so that the national anti-noise activities

- can be fine-tuned in order to arrive at the largest net yield—henefits
from noise abatement vs. adverse impacts resulting from such activities.
If this implies major directional changes, national programs should be

— flexible enough to adjust accordingly. For example, if it becomes
evident that the private sector can take care of a noise problem and

’ that government intervention is no longer required, assuming no sig-

nificant cost changes per unit of benefits, respective government

o agencies should be prepared to bow cut and the private sector should be
A prepared to act. Conversely, when warranted, any sector in the nation
(including the public sector) should be prepared to commit its resources
~ and talents toward reducing noise when necessary.
-~ 2. RANGE OF CONTROLS .
L
~ Noise that reaches the operators and passengers of motor vehicles,
- as well as “bystanders" (people other than aperators and passengers),
'; can in many cases be reduced by:
omd
. Source Controls—addressing the source of the noise directly
=

Path Controls—interfering with the path of the noise

,‘.
-

Receiver Controls-——methods at the receiver end to avoid

.

i exposure

~ . A combination of these approaches.

L 1f costs to quiet sources were zero, and path control and receiver
control methods did not have negative costs, the source control method

- would be most attractive on equity grounds. Unfortunately, this is not

i the likely case. Consequently, to maximize the cost effectiveness of
Weontrols," source contrels, path controls, and receiver controls must

,——wl all be considered.

)

- (1) Source Controls

"t

— To reduce noise from current levels at the source, the country

has several options available. Some examples are:

3

J New product emission requlations

v-J; In-use controls

‘ Fl

.
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Noise emission information (incuding labeling and other types
of consumer and producer noise information)

Noise reduction innovations {technology)
Othar methods, ineluding financial incentives and disincen-

tives.

1. New Product Emission Requlations

New praduct emission regulations are currently utilized
by all levels of government—local, State, and Federal.
Federal regulations are generally uniformly applicable, while
State and local regulations may vary at any one time from
jurisdietion to jurisdiction. With respect to reducing the
increase in noise exposure in a timely manner, regulations
aimed at the manufacturing level are especially effective
when the product is replaced before the noise reduction de-
vices of the products deteriorate, the fleet is replaced in a
relatively short period of time, few economic and noneconomic
incentives exist to tamper with regulated products, and the
requlation applies to replacement parts that influence the
noise signature of the product in which they are incorporated.
This type of control is difficult to enforce by the private
sector—nongovernment manufacturers, users, middlemen (and
organizations of the same)~—even though trade associations and
labor unions, amohg others, could exercise a regulatory type
of control. The incentives to do so are not strong, however,
or are even lacking, especially if government regulations are
preemptive.

2. In-Use Caontrols

Within limits of a "not to exceed regulation," noise
exposure of people can be mitigated by in-use controls exer-
cised by the private and public sector. Private sector
options include user acceleration and decealeration choices,
shifting and RPM options, tire pressure, hours of operaticn,
rerouting, speed options, lane options, in-vehicle enter=
tainment cheices, and alternate vehicle use options.

I11-7
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The public sector (Federal, State, local and foreign
governments) can, to some extent, require some of the above
options and with proper enforcemeni assure a high degree of
compliance with mandatory in-use controls. All levels of
government can assist in motivating operators to utilize
available in-use controls. Moreover, governments at all
levels operate or fund the operation of a multitude of vehicles
that can be subjected to in-use controls. In addition, other
quieter systems alternatives such as mass transit can be
encouraged by the private sector.

Several options that directly or indirectly facilitate
in-use controls can generally be employed by the public
sector, Direct options include public road and road surface
modifications, zoning ordinances, required lane use, speed
limits, and traffic flow controls. Options indirectly af-
fecting in-use controls include, among other things, emission
charges (assessing the user directly through licensing fees or
through taxing new vehicles according to the environmental
damage they are expected to cause). Another alternative is to
incorporate charges into State-approved insurance rate struc-
tures and auto finance interest rates.

3., Product Noise Information

Information regarding the noise characteristies of prod-
ucts can be made available to the purchaser with eor without
government involvement, so that the purchaser is afferded the
opportunity to incorporate noise into his demand decisions.
Noise information without government invelvement can be made
available by producers, sellers, or trade associations in
print or by veoice, with information attached or datached from
the product. Such information might also be combined with
cost data and health impact data. Likewise, government at all
levels can either require that this information be provided or
provide the information independently. Another alternative
would be for the government, at any level, to provide assis-
tance, ranging from technical information to quidelines or
even standards, in the dissemination of such information,

II1-8
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4, Technology/Innovations

Applied technology—innovations—can likewise be utilized
by the private or the public sector to reduce the noise emitted
from particular products. When profitable, the private sector
will apply quieting technology without government interven-
tion, as is the case with quieting the interiors of cars.

When the impact of noise affects primarily third parties, such
profit motivation will generally be lacking and government
intervention might be the only solution to the problem.

Government can intervene indirectly by providing fiscal
incentives for innovations like EPA's Low Noise Emission
Products (LNEP) Program, tax credits, special capital con-
sumption allowances, or emission charges. More direct forms
of intervention include basic research carried out by govern-
ment, the installation of mechanisms to transform inventions
into innovations, government procurement policies providing
for best current and/or available technology, government
dissemination of technical/ecenomic information and technical
assistance, or earmarking grants and other government assis-
tance with noise specifications.

5. Other Methods

The private and public sectors can use a host of other
source centrol methods. Examples of those that could be used
by the private sector are: noise oriented maintenance pro-
grams, retrofitting of equipment as new technology becomes
available, choasing quieter equipment when a range of choices
exists, choosing quiet processes when alternatives are avail-
able, installation of temporary noise abatement devices when
equipment is used where it would likely affect a large number
of people, administrative controls (hours of operation), etc.

Government at &ll levels also has a variety of source
control methods available. Some, like tax incentives and the
LNEP program, were already mentioned under specific source
contrels, but they are also applicable as more general source
control methods. In other words, the LNEP program may stimu-
late the application of technology, but at the same time the
program could be used to stress the use of current low noise
technology. Specifically, the Federal Government, as well as
State and local governments, could consider noise signatures
of equipment when setting use fees and road use taxes.
Moreover, workman's compensation insurance premium rates for
employers using noisy equipment could be adjusted in accor-
dance with actual compensatian for hearing loss claims related
to noise.
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Govermnments at all levels could also assist one another
by exchanging source control information and disseminating it
te the public.

(2) Path Controls

Barriers are the primary path control mechanisms. They can,
of course, be constructed by both the private and the public sectors.
An example of public sector construction would be a noise barrier
constructed along a highway on government right-of-way. Examples
of private sector construction would be a barrier installed by a
railroad company near retarders in a switching yard and when area
residents organize to construct berms.*

Barriers are constructed of various types of materials in-
cluding fill dirt (including recessed highways), metal, wood,
concrete, plants, trees, and hedges.s,s

While other methods of controlling noise could be considered
path controls, like land use and home insulation, they are dis-
cussed under receiver controls because the receiver has the
opportunity to institute the controls and they are generally
physically closer to the receiver than the source.

{3) Receiver Controls

1. Land Use

Land use is generally associated with zoning and path
controls, but insofar as it involves discretionary use within
a particular zone, the private sector can determine land use
along with the public sector.

When the noise is relatively site specific, land use can
be employad by various levels of government to minimize citi-
zen complaints and/or noise exposure. One of the ways of
doing this is to prohibit "encroachment" of residential
dwellings through local zoning ordinances. For example, the
area around a railroad switching facility might be zoned
industrial only. Consequently, no residential dwellings,
hospitals, or other dwellings inhabitated by individuals who
are most sensitive to noise would be built in such areas.

A recent experiment along I-75 in troy, Michigan revealed that &%
homeowners paid between $200 and $1,000 per family to lower high-
way noise by 7 dB, or about $140 per di on the average.?
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Within particular zones, the private sector can make land
use decisicns that would reduce exposure to noise. For example,
rather than building a commercial dwelling next to a highway
with a parking lot in the rear, the parking lot could be
located in front of the building. The extra distance between
the noise source and the dwelling, all other things being
equal, would result in lower noise exposure.

2. Insulation

When noise penetrates, or is expected to penetrate, an
inhabjitated dwelling, insulation can be used to reduce such
exposure. Such a program could simply entail the installation
of storm windews, or could involve designing a newer structure
with wall-, ceiling-, windew-, door-, and duct-insulation.

Such insulation could be required by local building codes, or
it could be voluntary, or it could be encouraged by any govern-
ment level through methods ranging from fiscal incentives and
disincentives to public education.

3. Hearing Protectors

In some instances, hearing protectors (including ear
plugs) might be the only method to mitigate noise exposure.
This could be voluntary or be required by governmental bodies
concerned with health and safety, such as the U.S5. Occupa-
tional Safety and Health Administration (OSHA).

4. Other Methods

Other methods can be used to lower noise exposure.
Buildings can be designed with most windows and doors facing
away from outside noise sources. Likewise, outside areas such
as patios can be shielded by fences or other devices.

The above mentioned examples of controls could very well
be carried out by either the private sector or the public
sector. Unless restrained by zoning ordinances, the private
sector could exercise most noise isolation options. The
public sector could either require adoption of noise path
interruptions via building codes or other laws or ordinances,
or provide information for the public to act independently.
Alternatives to present modes of transportation, like a switch
from cars to subways or from trucks to barges, can also bhe
exercised by the public and private sectors.
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{4) Concluding Comments on General Control Hethods

The aferementioned controls merely constitute a list of major
control optiens. The private sector could exercise the majority of
these options, making government intervention, for the most part,
unnecessary, If for any reason, ranging frem lack of knowledge
about the ill effects of noise to the desire not to incur any
explicit cost, the private sector does not solve the noise problem,
the public sector may be called upon to assist in solving the
problem. Before discussing the public and private sector subject
further (including the probability that the private sector will not
take the initiative), the overall effectiveness of each major
control will be analyzed.

3. METHODOLOGY TO ISQLATE EFFECTIVE CONTROLS

In order to select a batch of controls that conceivably will retard,
halt, or reverse the increase in noise exposures, several scenarios will
be simulated with the help of surface transportation noise models in
order to indicate the likely effectiveness of selective controls with
respect to changes in exposure (using Ldn and LWP descriptors). From
the number and types of controls discussed earlier, it can be seen that
the number of simulations that could be processed is almost endless.
After simulating each control independently we could use various con-
trols in combination with one another and also time phase individual
controls and combipations of contrels. The final result would be an
overwhelming array of possibilities. The cost of such an academic
excercise would be astronomical.

A less complicated procedure which should yield much the same in
terms of eliminating controls that are relatively ineffective would be
to isolate controls that could be imposed with a relatively high prob-
ability of success. For example, a control calling for the intreduction
of a 65 dB heavy truck in 1979 would not be simulated since the likeli-
hood that available technology could be employed is very slim.

The effectiveness of some controls can be approximated easier than
others. For example, to assess a new product regqulation on a product
that does not degrade with respect to sound is relatively easy. Effec-
tiveness appraisal for other controls is more difficult. A case in
point is State and local government in-use controls. They have been in
use and highly touted as being effective. Many jurisdictions in which
they were used second that belief with qualitative case history support,
Unfortunately, to date little quantitative work has been done to evalu-
ate and aggregate the exposure benefits. Several projects are currently
underway and planned to fill this void. Meanwhile, it would be improper
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= to categorically dismiss as inappropriate in-use controls or other
mechanisms for which little empirical data is available. Controls like
- these will be considered parametrically by simulating the noise emission
‘ change of a product, within relevant limits, as well as the resulting
population noise exposure change. In this manner some of the controls
— which may be effective with respect to attaining the geoals of the
‘ Strategy can be sorted out.

The explicit goals outlined earlier do not specify acceptable
standards for single noise events, such as when one motorcycle drives
through a relatively quiet neighborhood at 3 a.m., One cannot, however,
ignore sources emitting this kind of noise in terms of their overall
= contribution to outdoor noise (measured with Ldn), even though they are

overshadowed by trucks and light vehicles, For example, motorcycles

rank highest in percent of urban population highly annoyed,”? even though
- they contribute little in terms of the Ldn descriptor, with buses
ranking tenth.

If we are to attain a community noise exposure of Ldn less than &5

o dB or even Ldn less than 55 dB and an operator/rider exposure of Leq
less than 75 dB, we must eliminate noise sources above these levels,
- including excess noise from motorcycles, buses, and snowmobiles.
i
(1) Individual Control Simulations

, In the proceeding discussion, several of the previously de-
- scribed major noise controls will be simulated with respect to

— their impact on Ldn {and LWP). With respect to noise sources, the
following surface transportation vehicles will be covered sepa~
rately: medium and heavy trucks, light vehicles, buses, motor-
cycles, and snowmobiles. It should be noted at this point that a

- snowmobile is a nolse source causing a great deal of concern,? even
— though it is not generally thcught of as an urban vehicle (except
during snow emergencies). Moreover, operators of these vehicles
- are exposed to noise at high levels.? While the snowmobile is
_ considered by some people as a recreatiopal vehicle, it is con-
sidered by others as a major surface transportation mode. Con-
g sequently, it will be considered in the surface transportation
B substrateqgy.
Sreerd
E] (2) Regulations
The Neise Control Act of 1972 enabled the Administrator of the
— U.S. EPA to regulate transportation equipment.!® This does not
B necessarily mean that all transportation equipment should be
identified for regulatory purposes. To date medium and heavy
-
|
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= trucks, buses, and motorcycles have been identified. For medium
and heavy trucks a requlation has been promulgated under Secticn &
of the Noise Contrel Act and an in-use regulation under Section 18,
The questions that should be raised are: (1) Is the medium and
heavy truck regulation (under Section 6) strong encugh, or should
- EPA take another look at the levels with the view of strengthening
it? {(2) Should EPA proceed with the bus and motorcycle regulations
as proposed? (3) Should the snowmobile be considered as a candi-
date for a new product regulation?

To answer these questicns we need, among other things, infor-
- mation regarding the potential effectiveness of various regulatory
¢ ocptions as well as the feasibility of attaining various levels.
] The "other things" will be introduced in Section III of this paper
to sift out the most desired controls.

1. Medium and Heavy Truck Requlations

- Results of simulations* indicate that ({1} new product

el regulations presently in force on medium and heavy trucks will
slow the noise exposure growth from surface transportation;

"i {2) the impact on noise exposure is slow due in part to the

- long life of trucks; (3) the results, given proper enforce-

ment, are relatively certain; {4) the growth in surface

- transportation vehicles, given the projected noise signatures
L and the growth in the U.S. population, will result in an
increase betwesen now and the year 2000 in environmental noise
- exposure, measyred at Ldn 55 dB, 65 dB, and 75 dB and LWP
J {Figure 5-A); and (5) in order to avoid this increase at the
' Ldn 75 and 65 dB levels by the year 2000, given that trucks
i were to carry the total burden, a 70 dB medium and heavy truck
§ r': regulation effective in 1985 would be necessary. Regulatory
T bt levels below 70 dB would lower the number of people exposed !
a“ for each respective Ldn category. Since a great portion of :
g the exposure growth in the Ldn 55 dB or more category is
! ’j attributed to light vehicles, this regulatory control will not
§ suffice to eliminate noise exposure growth in this category
i (Figure 1I-2).
f"‘:
o
. _
i % The "REGIM" model and the EPA model support the same general
conclusions.
J
0 t
od
j 11-14

2

o BT RN Wt g i el

e e P e A AR v B 0 s 0 S e et e+ .
B e R AT R TR P L




Figure II-2
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The requlatory control of medium and heavy trucks must be
considered further (see Section III) as a preferred candidate.
However, it must be noted that technology constraints make it
impossible to attain the goal of eliminating noise exposure to
Ldn over 55 dB, 65 dB, and 75 dB by the year 2000, even if we
were to assume a 70 dB heavy truck regulatioen effective in
1985, along with a 60 dB medium truck regulation and a 55 dB
light wvehicle requlatien. In fact, even with these stringent
requlations the baseline 1977 exposure is hardly altered
{Figure 4).

At the present time we know little about the relationship
between external and 1E-cab truck noise levels, Limited
information available™ ™ indicates that they are associated,
raising the possibility of in-cab spillovers from external
noise level reductions arising from regulations.

2. Light Vehicle Requlations

Regulations applied to light vehicles have the following
characteristics:

. They have a minimal effect, at any reasonable regu-

latory level, on the number of people exposed to
environmental noise of Ldn greater than 65 4B or 75
ds. *

N The major effeet is with regard to the number of
people exposed to below Ldn 65 dB, which is often
the ambient noise level set by light vehicles.

. The replacement cycle of light vehicles is shorter
than for trucks.

. Aftermarket exhaust component replacement options
are more pumercus than for trucks.

Exposure to Ldn over 75 dB, 65 dB, and 55 dB cannot be elimi-
nated by relying only on light vehicle standards. In fact,
one c¢an remove all light vehicles from the traffic stream and
still have noise exposures in these ¢ategories,
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If light vehicles were requlated at the 1977 levels, the
difference in the number of people exposed to Ldn over 75 dB
in the year 2000 would be negligible, but it would be about 15
percent less at Ldn over 65 and 55 dB. A regulation lowering
the expected light vehicle noise levels by 3 dB effective in
1985 would likewise have a negligible effect on the number of
pecple exposed to Ldn over 75 dB. It would, however, decrease
the number of people exposed to Ldn over 65 and 55 d8 by about
25 percent. (See Appendix C.)

A strong light vehiele requlation used in conjunction
with a strong medium and heavy truck regulation would yield
larger benefits. For example, a 65 dB light vehicle regula-
tion effective in 1985 would, by the year 2000, have a neg-
ligible effect on exposures of Ldn over 75 and &5 dB. Com-
bined with a 70 4B medium and heavy truck regulation effective
in 1985, exposure reduction in the Ldn over 65 dB category
would drop by about 25 percent. The affect on the Ldn over
75 dB category would drop tao zero from low speed vehicles and
drop negligibly from high speed vehicles. Given the above
simulation results, reguiation of light vehicles should be
retained as a control option.

Little data is available on driver/rider exposure to
light vehicle noise or on the contribution of light vehicle
noise to the individual's total exposure. Since represen-
tative external sound levels are not in excess of 75 4B, it is
assumed that Leq(8) 77 dB exposure by itself from the light
vehicle source is not a problem, but as it adds to other noise
exposures, 1.e., the workplace, we should be concerned with
it. Until further concrete data is developed, we will assume
that as exterior noise levels are lowered there are positive
spillovers to the rider/operator. At this time, however, we
will not quantify these benefits.

3. Motorcycles

Community noise exposure above 75 dB and 65 dB attributed
to highway vehicles cannot be eliminated unless noisy moter-
cycles are quieted along with other vehicles (Figure 4). If
motorcycles were completely eliminated from the traffic mix,
the year 2000 baseline for Ldn over 75 dB and 65 dB exposures
would be lowered by about 5 and 10 percent, respectively,
while exposures to Ldn over 55 dB would not be significantly
altered.
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If we should promulgate the motorcycle regulations as
proposed by EPA—with street motorcycles at 83 dB in 1980, 80
dB in 1982, and 78 dB in 1985 (along with the anti-tampering
provisions and the acoustical assurance period)~—the number of
people exposed to Ldn over 75 dB, &5 dB, and 55 dB would
decline by about 0.1 million, 1 millien, and 0.7 million,
respectively. In addition te community noise being abated,
operator exposure will also be reduced by more than 50%,
measured in terms of LWPH, by the year 2000.

Given the above findings, motorcycle regulations will be
retained as a control option for further analysis.

4, Buses

Bus noise does not appear to measurably influence com-
munity noise exposure to Ldn over 75 and 65 dB. Theoreti-
cally, we could achieve the Ldn below 75 and 65 dB geals by
addressing noise from medium and heavy trucks, light vehicles,
and motorcycles only. When trying to abate the Ldn over 55 dB
exposures bus noise has to be addressed.

Buses are responsible for a host of single event dis-
turbances, measured in LWP for sleep and speech. The bus
requlation as promulgated would reduce LWP for sleep and LWP
for speech by 40% and 50% respectively from the year 2000
baseline. Therefore, the regulatory option for buses will be
retained for further analysis.

The relationship between operator/rider noise expasure
from buses and external noise levels has not been established.
Therefore, the impact of an exterior new product regulation on
operator/rider noise exposure is uncertain. Generally it can
be stated, however, that as external noise is reduced, interior
noise is not likely to increase and would be expected to
decline. Centrols other than requlatory will be applied teo
simulate the possible effect on operator/rider exposure,
Meanwhile, it will be assumed that the above-~described regu-
latory controls will likely have routine spillovers for
operator/rider exposure.

5. Sncowmobiles
Since the snowmcbile :industry is seriously addressing
community noise problems from snowmobiles as discussed in

Part I, new product requlations at this time are not con-
sidered a practical option.
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(3) 1In-Use Controls

The range of in-use controls can be used by themselves or in
conjunction with other controls. For example, if requlations do
not reduce noise levels to the satisfaction of a local community,
there are various controls it can institute, It can ban traffic,
as is currently done in some parts of U.S. and Canadian cities, It
can institute passby controls such as curbline noise standards (the
City of Galena, Illinois, 1s a case in point), or it can crack down
on modified, defective, or inadequate exhausts,

Alternatively, States and localities can proceed without
outside assistance with respect to contrelling vehicle noise. They
can regulate: (a) non-preempted new vehicle noise emissions, (b)
the traffic mix, (c) in-use noise levels, (d) the manner in which
vehicles are operated, {e) traffic routing, and (f) limitations on
the number of various vehicles within the mix. Notwithstanding the
establishment of some pedestrian malls, truck routes, speed limits,
property line standards, curb line standards, and new product noise
emission regulations, most State and local noise enforcement em-
phasis has been directed toward noisy exhausts.*

According to State of California enforcement data,!? in 1977
about 1.0 parcent of all light vehicles tested were in violation of
the State vehicle noise codes hecause of modified exhausts, defec-
tive exhausts, or inadequate exhausts. Since 1975, when 2,3% of
screened light vehicles were found te have defective exhausts,
there has been a significant improvement in compliance with the
noise code. **

The same holds true for motorecycles. In 1975 about 14% of all
motorcycles screened failed to comply with the California vehicle
noise code. 1In 1977 only 8.8% failed due to faulty or modified
exhausts.

Overall, heavy trucks have a better record. In 1975 only 1%
were noncompliant while in 1977 the percentage dropped to 0.6%.
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It should be noted that many State and local noise programs lack
enforcement and/or funding.

Noise limit 76 dBA at 50 feet at 35 mph or less, 13
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It is general knowledge that a 100% degraded exhaust can
increase vehicle noise emissions by as much as 25 dB under full
throttle conditions., Various stages of degradation (or modifi-
cation) below a 100% muffling loss would naturally result in a
lower noise expasure.

If we were to assume that States which currently have no in-
use noise enforcement program and are not expected to have one by
the year 2000 were to adopt one as effective as California's by
the year 2000, noise exposure would decline. The 1% of 1,904,677
estimated medium and heavy trucks (Appendix D-1} that would be
expected to be in viclation of any reasonable noise code due to
ineffective exhausts would decline to 0.6%. Likewise, the light
vehicle exhaust vielations would decline from 2.3% of 58,317,000 to
0,9%. Motorcycle noncompliance would change from 13.9% of
3,230,143 to 8.8%.

Assuming that exhausts were merely degraded by 5 dB, an in-use
enforcement program would yield negligible benefits to people
exposed to Ldn over 75 dB or 55 dB. If we were to assume & 25 dB
degradation, the number of pecple exposed to Ldn over 75 dB and 65
d8 would decline by approximately 40 percent. It should be pointed
out that this can be achieved much quicker than with other pro-
grams, including new product regulations. Consequently, this
control should be maintained as a viable option, It could, of .
course, be strengthened by other in-use enforcement controls. (See
Appendix F.) *

Other in-use controls can take over where new product regu-
lations leave off. It was demonstrated, for example, that without
significant technological innovations the Ldn over 55 community
noise exposure goal cannot be attained with new product ncise
emission regulations. By controlling the absolute numbers of
vehicles, the traffic mix, routing of traffic, and the manner in
which vehicles are operated, the highway vehicle noise level can be
reduced, theoretically, to the background ambient noise lavel—the
level that would exist without surface transportation vehicles.
With less stringent State and local government in-use controls,
desired levels betwsen the ambient and existing or expected levels
can be attained. For example, vehicles like trucks and motorcycles
could be excluded from parts of the traffic flow by establishing
truck routes through areas where community noise above a certain
Ldn level would not result., Speed limits could be lowered to
reduce tire noise. The use of snow tires during the spring,
summer, and fall could be prohibited. Trucks and motorcycles could
be prevented frem using curb lanes and restricted to inside lanes
only. Also, State and local governments could restrict the overall
number of vehicles in operation by limiting State vehicle regis-
trations or city and county stickers,
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(4) Noise Emission Information

Neise emission information by itself, whether in the form of a
label attached to the vehicle or its components or in the form of a
separate booklet or other printed matter, will not reduce noise
emission or noise exposure. Only insofar as it persuades pur-
chasers to purchase quieter products, convinces producers to pro-
duce quieter products, and warns the noise receiver to avoid noisy
sources, will noise exposure be lowered. The consumer might demand
a less noisy product because he derives more utility from a less
noisy product. Information regarding noise from surface trans-
portation. would make it possible for the consumer to make a well-
informed decision. This could result in a total product mix that
is less noisy. If consumer desires for quieter products were
transmitted back to the producer via the price system, the producer
would concentrate an the quiet product demanded and perhaps still
quieter products.

If the consumer did not prefer less noisy products, possibly
because he was not willing to pay anything for noise reduction or
because the community, and not the driver/rider, is primarily
impacted, obviously there would be no signal sent to the producer
to produce or develop quiet products. Noise information would,
nevertheless, be useful in the battle to lower noise because it
would assist State and local noise enforcement when noise codes are
based on new product noise levels.

Unfortunately, we have no data available to determine the
effectiveness of noise emission information for any of the possi-
bilities we have covered. Consequently, we have to consider the
sensitivity parametrically, i.e., by considering values within the
relevant range. In the very short run the maximum effect of noise
information is obvicusly limited by current technology——quieting
technology presently incorporated inte the product. In the inter-
mediate time span the maximum benefits are limited by available
technology, whereas in the long run, the maximum effectiveness of
noise emission programs is limited by future technology. 1In this
regpect the maximum effect of noise emission information control is
like the new product regulation control. But the probability of
attaining a given level with the information control is less be-
cause of lack of enforcement possibilities, lack of acoustical
assurance periods, and considerations other than noise which affect
the demand for surface transportation vehicles, i.e., income,
safety, etc. On the other hand, there would unquestionably he some
impact on wvehicle purchases if this information were disseminated.
An EPA survey found that the overwhelming majority of consumers
queried felt that if a noise label ware provided they would be
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b likely to use the information in their purchase decision. In fact,
the survey indicated that many consumers would be willing te pay

- more for less neisy products if they had to.!? However, we do not

o know whether such users as trucking firms and taxi companies would
pay more for quieter vehicles, EPA is currently researching the

- potential effectiveness of this control and results will be sup-

plied as soon as they become available. Since the maximum effect

of this control is limited by technoloqgy as with source regula-

tions, and since source regulations have measurable effects, this

! o control will be retained for further analysis. (See parametric
1 ‘ treatment of the control in Appendix F.)
{ B
| 1. Medium and Heavy Trucks and Light Vehicles
-~ There is little chance that truck ownetrs or operators
r i would stand in line to purchase the quietest trucks available
if noise information were supplied te them, so long as the
— requlatory levels were met by all new trucks. Profitability
R of one vehicle compared to another vehicle for specific uses
bovi would probably be the overriding decision-making factor.
Profitability can be influenced by local ordinances limiting
’1 the operational flexibility of trucks. In this case noise
Tt information could persuade purchasers to buy quieter vehicles.
fﬁ The exact response to noise information for light vehicles
' is not known. The information in EPA Noise Labeling: General
Audience Surveyl! indicates that because of the general con-
- sumar good characteristics inherent in light vehicles, noise
Y information disseminated to consumers would likely yield a
ed quieter fleet. If only 50% of the people were to switch to
the quietest vehicles available, both trucks' and light vehi-
fﬂ cles' year 2000 exposure could be reduced by as much as 30%
2 in the Ldn over &5 dB group. This control would de little for
the Ldn over 75 dB exposure category. It should be noted that
g the possible effect of a light vehicle labeling actien by
2 itself is equal to or larger than the effect of a new product
regulation set at 70 or 65 dB. That ceiling would likely
sy encourage manufacturers of scme products below those levels to
i3 move up to the maximum rather than to continue to engineer
o quieter cars. (See Appendix C for additional information.)
=,
2
~
"!5
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2. Buses

On major capital outlays like buses, the purchasers are
presumably astute enough to take disturbing community neise
into consideration when purchasing new vehicles. Moreover,
since public bus fleets are subsidized by the Federal Gevern-
ment, it would be relatively easy to specify interior and
exterior noise levels as a condition for funding. With respect
to interior noise, however, labeling might induce rider noise
avoidance patterns and reduce noise exposure. By labeling the
representative noise levels per row and indicating the health
effects hazards associated with noise exposure levels, riders
might choose guieter seats or the driver might instruct them
to do so. Possible exposure reductions could be around one
million LWPH by merely getting a portion of the people to sit
as far removed from the engine as possible.

3. Hotorcycles

Noise informaticn by itself might have counter-productive
effects on lowering motorcycle noise because some consumers
are likely to prefer noisier medels. A label or other infor-
mation would direct those users to the noisjer products. With
in-use enforcement and a hew product regulation (specifying an
acoustical assurance periecd and containing anti-tampering
provisions) to accompany the noise information on the vehicle
and parts, benefits realized could be as demonstrated under
the regulation portien of this section. In addition, when
labels and other information media explain ill effects from
noise, consumer demand might shift toward quiet products below
the requlatory noise ceiling., To what extent this would occur
is unknown at this point.

4.  Snowmobiles

Snowmobile operators/riders, as opposed to the community,
suffer the most injurious exposure from snowmobiles. By
peinting out to users what some of the ill effects of noise
are and that quieter vehicles are available, consumer demand
could be changed in favor of quieter vehicles. This would
speed the transformation already underway to a quieter fleet.
Horeover, the operator armed with this knowledge is more
likely to protect his ears and employ other voluntary noise
avoidance techniques such as hearing protectors. The LWPH
could, for example, be reduced by about one million by the
year 2000 if 50% of new snowmobile purchasers bought the
quietest model available.
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(5) Retrofitting

New product requlations are relatively effective on products
with a large existing stock composed of vehicles lasting for a long
time, as is the case with trucks, buses, automobiles, and to a
lesser extent, motorcycles and snowmohiles. To increase the rate
of noise abatement generally, or to realize a particular geographic
neoise goal, retrofitting noisy wvehicles could be considered. An
example of attaining particular geographic goals is when a locality
establishes a pedestrian mall and the only vehicles permitted in
the mall are city transit buses. It may very well be that the
commuhity desires {(or demands) quiet buses and is willing to
retrofit them accordingly. Likewise, communities could demand that
other vehicles become quieter. Measurable effects can be achieved,
as can be seen with simple logic. For example, measurable effects
can be attained with new product requlations. Since retrofitting
can instill like or even more pronounced benefits, this control is
effective. (See Appendix C for more information.)

1. Medium and Heavy Trucks

As profit seekers, most truck owners will be prompted to
retrofit trucks primarily if (1) they can save money, and {(2)
they cannot earn money otherwise. Examples of the latter are:
{a) when noisy trucks would not be licensed, or (b) if they
were ticketed by the Bureau of Motor Carrier Safety (BMCS) for
violating the exterior or interior truck regulations. An
example of the former is when truckers switch to quieter
temparature-modulated fans or radial tires because fuel sav-
ings exceed retrofit costs. Other possible retrefits with
noise implications are energy saving conventional fans, truly
round tires, aerodynamic roof modifications, weight reduction,
height reduction, streamlining, turbocharging engines, de-
rating engines, governing maximum engine speeds, and modifying
engine-, transmission-, axle-combinations.* The noise char-
acteristics associated with these retrofits are not exactly
known, nor do we have an indication of the extent to which
these modifications will be made. One optimistic example is
to imagine that 50% of the trucks were immediately retrofitted
such that medium trucks met a passby test level of 75 dB and
heavy trucks met a passby level of 80 dB. This could result
in a 25% reduction in the number of people exposed to over
75 Ldn, 15% to over &5 Ldn, and 5% to over 55 Ldn.

*

For additional information see Federal Energy Administration,
Truckers Guide to Fuel Savings, March 1976,
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2. Light Vehicles

The owners of light wehicles, like truck owners, are not
expected to rush to the nearest gas station to have their
vehicles retrofitted as a good neighborly gesture. MNany
owners are expected to do so, however, to conform to State and
local government neise cedes or in order to realize perscnal
utility and monetary savings.

Motivation for retrofitting defective exhaust systems can
be rendered by State and local enforcement, Likewise, noise
preblems associated with light vehicles, such as warning
devices, tires, and basic engine neise, can for the most part
be brought into compliance through retrofitting, given the
state of current State and local laws and ordipances. The
expected exposure benefits are especially pronounced in the
Ldn over 55 and 65 dB ranges. (See Appendix F, in-use
control section for more detail.)

3. Buses

For buses retrofitting would not lead to substantial
exposure reductions. If all buses were equipped with present
technology retrofit packages, the number of people exposed to
Ldn over 75 dB and Ldn over 65 dB would not be materially
reduced even if other vehicles in the traffic mix were guieted.

Retrofitting would, however, have a substantial effect on
reducing hearing loss exposure to drivers and passengers. If
an 80 dB interior noise requlation were instituted in 1985 and
75% of the buses were retrofitted to 78 dB interior, operator/
rider noise exposures to potential hearing loss levels could
be essentially eliminated by the year 2000. LWPH would de-
crease from 4 million to less than one million. In addition,
the annoyance due to the intrusive nature of noise would
likely be mitigated.

Since a good part of the national bus fleet is goverrment
owned or controlled, there is no doubt about the ability of
government at all levels to reduce exposure from bus noise
using retrofitting techniques. School and intracity buses
could be addressed immediately by States and localities, or in
the longer run by Federal funding pressures, while intracity
transit buses could be handled by the appropriate requlatory
and funding agencies.
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4. Hotorcvcles

A retrofit program for motorcyvcles would have to be
initiated by government, preferably at the State and lecal
level, because it is unlikely that operators/riders would
veluntarily undertake this task. The results obtained for
community and operator/rider exposure reductions could be as
high as those for in-use contreols since we are primarily
dealing with exhausts. This control would he very ineffective
if a one time retrofit without any follow-up were the only
requirement. Consequently, continuous retrofitting of loud
exhausts must be required. (See In-use Enforcement Section
for parametric simulation results.)

5. Snowmobiles

The life of a snowmobile is relatively short, and the
newer models are becoming quieter. Since the primary noise
exposure from snowmobiles is to the operator/rider, not to the
community, the benefits of a retrofit program to the general
community would be marginal.

(6) Innovations (Technology)

It is clear from computer simulations, using various models,
that current technology limitations will not permit us to attain
the strategy goals by employing source controls alone. In fact,
even when employing reasonable path controls like barriers, in-use
controls, and land use mechanisms, the goals cannot be attained
without changes in current technology.

Given the large number of road vehicles now and the signifi-
cant growth predicted between now and the year 2000, the speed with
which quiet product technology can be introduced is important. The
later the date, the less chance that guiet technology can be trans-
ferred into innovation to assist us in attaining the Strateqy goals
or even to offset noise exposure growth resulting from vehicle
population and population growth. Significant improvements in
current technology are necessary if we are to attain the Strategy
goals (Figure II-2), Current noise emission levels have to be
lowered to such an extent that despite the most optimistic pro-
jections, source controls will not permit us to achieve the Strateqy
exposure goals. Technology (including tires, road surface, engine
noise, ete.} can, howaver, evolve to assist us toward these goals.
Moreover, technology innovations to produce exposure reductions at
lower cost per unit of benefit than other controls, can relieve
economic pressure. {See Appendices H and I for selective experi-
ences.)
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{7} other Controls (Financial Incentives and Disincentives)

Under "Other Controls" the main control, in terms of pre-
dictable noise exposure reductions, is effluent charges of various
sorts. As indicated earlier, these charges could be used in con-
junction with other centrols like labeling. They could also be
effective when used by themselves.

The nature of road vehicles with their availability of suh-
stitute products, luxury aspects, wide range of noise signatures,
availability of substitute transportation modes, significant prices
compared to income, etc., is such that effluent charges can be used
to encourage or force, if high enough, consumers to demand quieter
vehicles. Moreover, the structure of the industry (control over
engineering designs, foreign competition, potential diseconomies of
scale, etc.) causes industry to be sensitive to effluent charges
and to draw on available technology.

The most effective place to originate these charges would
probably be on the State and local level, because industry lobbying
costs against such actions are more likely to exceed the cost of
introducing quieting innovations. (Scme research aleng these lines
is proposed, and if results become available, they will be distri-
buted.)

Other fipancial centrols with probable noise abatement bene-
fits include paying premiums for government procurements of quiet
products (LNEP program mentioned earlier, among others), incor-
porating a quality of life component into revenue sharing formulas,
tying noise stipulations to general grants, earmarking road taxes,
lowering Federal excise taxes {as on tires) for quiet products,
reducing fines when a violator can demonstrate a below-new-vehicle-
level retrofit of a noisy vehicle, etc.

(8) Barriers

Theoretically, the elimination of exposures to Ldn over 75 dB
from surface transportation b¥ the year 2000 can be achieved by
constructing noise barriers.!® This could be accomplished by
building 10,000 miles of 10-foot high barriers and 3,000 miles of
15~foot high barriers. This would cost billions of dollars and
cause inconvenience by limiting acecess to roads. A much more
practical approach would be to use barriers in a limited number of
areas where Ldn is over 75 dB to achieve a portion of this noise
exposure reduction,
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In practice it would be very difficult to eliminate the number
of people exposed to Ldn over 65 dB. To reduce the number of
people exposed to Ldn over 65 dB to even an insignificant level,
i.e., about 10 percent of today's level, we would have to construct
over 17,000 miles of 20-foot barriers.!® This appears to ke in-
feasible because of the extremely high cost. However, it may be
possible to reduce exposure to Ldn over 65 dB in some selected
areas by using barriers. The same applies to Ldn over 55 dB.
Trade-offs between the barrier control and others are presented in
Appendix E. The conclusion from these trade-offs is that less
barriers would be required if sources were operated less noisily,
and less height would be required if the main sources of noise were
lower to the ground.

1. Medium/Heavy Trucks and Light Vehicles

In general, barriers will be most effective where high
speed roads pass through densely populated urban areas.
Barriers will be effective against noise from both trucks and
light vehicles; however, trucks with tall exhaust stacks will
generally require higher barriers for any desired noise attenu-
ation level, Operator/rider exposure is not reduced by bar-
riers, however, and under certain circumstances barriers might
even aggravate exposure.

2. Buses

As long as the barriers are sufficiently close ta the
source, are of sufficient height, and have basic noise attenu-
atinyg characteristics with respect to noise-path interference,
it does not matter whether the noise source is a truck or a
bus. Conseguently, barriers are as effective a control
against bus noise as they are against truck noise. Since bus
noise does not materifally affect the number of people exposed
to Ldn over 65, any reduction in expesure achieved from bar-
riers would not affect bus noise exposure. To eliminate
exposure to Ldn over 55 dB, however, bus noise has to be
addressed and barriers could serve as a control. Moreover,
single event disturbances could be reduced.

As in the case of trucks, barriers by themselves would
not reduce bus rider/operator exposure. It could even be made
worse. This is, of course, an important consideration since
buses carry large numbers of riders, unlike trucks.
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3. Motorcycles

Hotorcycle routes are not well defined and their dis-
tribution within the traffic flow is relatively scarce. A
barrier solution for motorcycles only would make little sense
because one would have to construct barriers along most roads,
as well as in the wilderness (to address off-road bikes).
Moreover, since the worst noise expesure accrues to the
operator/rider of motoreycles, barriers would aggravate
exposures rather than mitigate them.

4. Snowmobiles

The stiowmobile noise case is like the motorcycle case.
It is even worse because they operate seasonally and it would
be most difficult to protect the public exposed to undesirable
noise levels from snowmobiles. Moreover, the significant
operator/rider exposure would not be reduced through barriers.

5. Summaty

The above described effectiveness of barriers warrants
inclusion of this control into the batech chosen for further
analysis.

{9) Land-Use

Noise attenuation occurs naturally as the distance between the
source and the receiver is enlarged. Theoretically, new surface
transportation routes could be planned so that sufficient amounts
of vacant land or land with specialized zoning surrounds the roads
to avold exposures to Ldn over 55 dB, even as the traffic flow
increases and maximum loads are reached. Theoretically, the land
around existing roadways can be treated in a like manner. In
addition, selective zoning can thin the number of people exposed in
heavily impacted areas, influence the length of exposure and the
time of day exposures occur, or even remove people from noisy
areas. (For specific estimates see Appendix A.)

1. Medium and Heavy Trucks

Even if all bystanders were removed beyond the range of
injurious community noise levels through land use, drivers and
riders of trucks would not escape high noise levels, There-
fore, land use is only a partial answer to the total person
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P noise exposure problem, In cases when other alternatives,
: discussed earlier, are not effective or ars more expensive,

; ’f this option might be used as a measure of last resort.
e 2. Light Vehicles
Eoy
] As in the case of medium and heavy trucks, riders and
. operators of light vehicles exposed to injurious noise levels
| ,j (Leq{24) over 70 dB} cannot escape them through land use. Aas
HE more light vehicle interior exposure data becomes available,
. the operator/rider exposures will be analyzed further. This
{ " data might become more relevant as more is learned about
o activity patterns of individuals and the noise associated with
; other than transportation vehicles.
9
i M
Pyl Light vehicle traffic saturates communities to such an
extent that land use alene cannot be relied upon to approach
— the Strategy goals. As in the case of trucks, this cantrol
o might be used as a last resort or when no lew cost alterna-
ot tives are available. (See Appendices H and J for details.)
H
f
- 3. Motorcyeles
- As in the case of light vehicles, operator/rider noise
ki exposure cantiot be amelicrated merely through land use
controls.
[ 4
P
& 4, Buses

Since ridership on buses is large, it must be noted that
as in the case of light vehicles and medium and heavy trucks,
bus noise will not be affected by eliminating community noise
exposurs above Ldn 55 through land use alone.

<3

L

5. Snowmobiles

)

The snowmobile case is similar to the motorcycle case
except that snowmobiles generally operate in less populated
areas and the community noise reduction benefits from land
use would be smaller,

3
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{10) Insulaticn

One can insulate dwellings effectively against noise from
surface transportation sources. In fact, a by-product of general
climatic insulation is additiunal shielding from exterior noise.
Unfortunately, people lose the additional protection when they open
their windows or leave the insulated dwellings.

It is estimated that ten million dwellings would have to be
insulated to reduce interior noise levels associated with surface
transportation noise to below Ldn 55 dB, affecting 24 million
pecple. If we were to attain the Ldn 45 dB interior level, 40
million dwellings would be involved affecting 93 million people.

In addition to people not being protected outside the dwell-
ing, rider/operator exposures would not be reduced unless the
vehicles were also insulated, a highly impractical solution for
motorcycles and snowmebiles. But this solution could be practical
for other vehicles.

1. Medium and Heavy Trucks

The exact noise attenuation of truck driver insulation
depends on variables like engine neoise, tire noise, type of
cab, open windows, etc. To eliminate potential hearing damage
to drivers, trucX cab noilse would have to be reduced to less
than 75 d8. There is little disagreement that this is pos-
sible at moderate cost for the majority of vehicles.

2, Light Vehicles

The tenor of light wehicle advertising reflects that
there is some incentive to reduce interior light vehicle noise
for the comfort of operators/riders. Presently it is esti-
mated that about one million riders/operators are exposed to
Leq{24) over 70 dB. To reduce this number to practically zero
would entail insulation of about the same number of vehicles
by the year 2000.

3. Buses

If we were to institute the present bus NPRM and insulate
75% of the existing buses to achieve interior levels of 78 dB,
practically all Leq{24) 70 dB exposures to operators/riders
would be eliminated by the year 2000. The LWPH would thus be
reduced from four millien te less than one million.
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4, Hotorcycles

Since the motorcycle driver is generally not surrounded
by a protective cab and since many operators appear to enjoy
noise, insulation of the driver/operator is not a likely
method of control.

5. Snowmobiles

When these vehicles have operator enclosures, insulation
will help. The number of vehicles with enclesures is so small
that, in the aggregate, little benefit could be derived from

insulation.
6.  Summary

Given the many likely positive effects on noise exposure
from noise insulation, this control will be retained in a
batch of desirable contrels for further analysis.

(11) 6ther Methods (Dwelling and Road Desicn)

Little empirical data is available dealing with noise exposure
reductions resulting from applying contrels such as modified dwell-
ing designs, various types of road surfaces in combination with
various types of tires and trucks, shielding devices used primarily
for aesthetic purposes, recessed highway construction, noise
oriented maintenance programs, etc. When evidence becomes avail-
able that such controls could make national noise abatement con-
tributions, such information will be utilized immediately to update
the surface transportation substrategy. Meanwhile, if States or
localities find that these contrels provide relief to their respec-
tive problams, they are urged to utilize them as they would any
other control designed to improve the health and welfare of their
citizens.
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IIT. NATIONAL SURFACE TRANSPORTATION SUBSTRATEGY

1. INTRODUCTION

Many noize abatement controls such as new product regulations and
in-use enforcement programs have been found in practice to be effective
in lowering the number of people exposed to varicus noise levels.
Computer simulations indicate that other controls would probably also be
effective in lowering the number of pecple exposed to various noise
levels. Since resources to address the noise problem are limited at any
one time, controls should be assessed with respect to:

Their effectiveness, taking into consideration the immediate
and longer range goals to be achieved

. The magnitude of the cost
. The incidence of the abatement cost

The number of years until measurable results would be realized,
along with the permanency of the effect

The authority imposing controls .

. The cost effectiveness of combined controls.

(1) Effectiveness of Controls

The first step in determining whether or not a control should
be considered is to determine whether or not it can contribute
toward achieving the Ldn community exposure goals set forth in the
National Strategy document, or if operator/rider hearing loss
restlting from noise exposure can be eliminated.

(2) Magnitude of Costs

Costs should be considered along with expected henefits at all
times. Controls that would cost orders of magnitude above levels
of benefits will be considered undesirable in the initial sifting
process. Costs are defined as expenses accruing to: (1) users of
noisy vehicles; (2) producers of noisy vehicles; (3) Federal, State
and local governments {enforcement and regulatory costs and tax
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revenues foregone less revenues collected from fines); (4) by-
standers—those not involved in using, producing, or requlating the
noisy wvehicles.

(3) 3Incidence of Abatement Costs

The "incidence" of abatement costs is the final resting place
of a cost. By contrast the "impact" is the initial place the cost
is noticed. Generally the impact and incidence are different. For
example, the impact of the cost of the recently promulgated air
compressor noise regulatien is on the manufacturer because the
manufacturer incurs expenses to comply with the regulaticn. The
incidence of this cest is shared by constructien contractors and
purchasers of homes built by contractors using the regulated,
higher cost, air compressor.

while individuals suffering from noise might be willing to pay
for abatement, this course of action will not be promoted because
it is inequitable. It would offer no encouragement to producers
and users of noisy vehicles to abate noise since the incidence of
the abatement cost would not rest with them. However, a control
that would increase the cost of a noisy vehicle over a quiet one
would likely encourage users to switch to less costly and less
noisy products. Such substitution would yield less noisy products
in the future because producers would attempt to avoid sales
losses. Consequently, such controls are preferred over controls
that burden innocent bystanders.

{4) The Number of Years Until Measurable Results Are Realized

If we were to wait long enough, the surface transportation
preblem might solve itself. Crude oil resources could become so
scarce that vehicles as we now know them could no longer be oper-
ated. Meanwhile, the damage due to excess nolse exposure will have
besn inflicted upon the U.5. population. All other things being
equal, the controls are ones that become effective immediately and
last forever. Conversely, the longer it takes for a control to
show any effacts and the shorter the period the benefits will last,
the less desirable the control. BAny control that is not expected
to result in measurable exposure reductions by the year 2000 will
not be considered. Controls with projected benefits before the
year 2000 and lasting beyond 2000 will be considered.

III-2

e N O TN




.3 £33

[0

4

i
| S—

i e P TR U B b b -

.
— e e AT e N
o r— ST T e W D bttt e L L atn

{5) Autherity Imposing Controls

In light of the incidence of the cost, it is apparent that it
would be best if producers of noisy vehicles would impose the noise
controls on themselves {either independently by a monopoly or by
mutual legal agreement if many firms are invelved). In this man-
ner, the incidence of the noise control costs would come to rest
where it should, with the possible exception of general government
revenue losses. Unless these controls translated into more profit,
however, past industry behavior indicates that the likelihood for
voluntary abatement is slim.

Well-informed consumers might, however, force industry to
provide quiet products by buying less noisy ones. Reliance on this
control might bhe effective when (1) the noisy product is a final
consumer good, (2) the consumer is the one primarily subjected to
the consequences of noise, and (3) the consumer is informed re-
garding the specific consequences of exposure to high noise levels
and the availability of lower noise alternatives. Generally,
however, the consumer is not the only one adversely affected by a
noisy product he uses. It is unlikely that users of noisy wvehi-
¢les, or the producers of such vehicles, would take it upon them-
selves to solve the community noise problems associated with
surface transportation, On the contrary, the users of quiet and
more costly vehicles, like delivery trucks, might be run out of
business by users of noisy trucks that cost less when purchased and
are less expensive to operate. This reinforces the contention that
the private sector in general will not take steps to limit noise
exposure growth unless encouraged to do so.

In the absence of adequate private action, the remaining
options involve all levels of government, In a Federal system such
as the U.5., State and local jurisdictions are given the option to
provide for different life styles. Therefore, it is completely
possible that some communities are willing to accept more noise for
economic and noneconomic reasons than other communities. For
example, a community relying heavily on tourists arriving by motor
vehicles might be willing to accept higher property line noise
levels than a retirement community where people have gone to escape
city nodse. The preservation of such spatial prerogatives is
essential to the maintenance of a Federal system. 1In fact, the
Tenth Amendment to the United States Constitution and the Noise
Control Act provide this right to States, unless preempted by the
Federal Government.

Therefore, States and the jurisdictions to which they delegate
power are free to impose various controls to provide healthy and
relatively quiet environments for their citizens. If States and !
localities do not provide an environment free of injurious noise
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levels, Federal preemptive authority may have to be invoked where
necessary and legal, even though State and local controls weuld be

preferred.

Noise control simulaticn results for varicus noise controls as
well as other sensitivity studies (some completed and some under-
way} should give guidance to States and localities interested in
providing a healthy and quiet environment. In many cases these
political subdivisions can and should seek assistanece from the
Fedaral Government, and the Federal Government should have the
capability to give technical guidance and provide information on
noise.

It is EPA’s view that no State or locality should permit
levels of noise to exceed those deemed to adversely affect health
and welfare. With respect to noise from surface transportatien,
community noise exposure of Ldn 75 dB and over should be elimina-
ted, followed by exposures of Ldn over 65 dB and Ldn over 55 dB.

In summary, controls imposed by producers on themselves are

preferred to controls imposed at consumer levels or by the public
sector,

{6} Cost Effectiveness of Combined Controls

While cost information associated with the application of
controls is generally not available, every effort was made to
attain the infoermation or to advance intuitive ordinal estimates.
Then these costs were compared with the effectiveness of various
combinations of controls. Effectiveness measures are numerous,
including Ldn, Leq, and LWP. For cost effectiveness analyses, the
level weighted population was used because it is felt that the
greater severity of general adverse response to higher noise levels
should be considered. Consequently, the removal of exposures to
higher noise levels would warrant the application of more resources
than the removal of exposures to lower noises levels, all other
things being equal. The lower the cost per unit of effactiveness,
the more desirable the controls. These conclusions will not,
however, preclude the use of other than lowest cost alternatives
for other than cost reasons, i.e., the incidence of the cost.

CHOOSTNG NATIONAL NOISE ABATEMENT STRATEGIES FOR SURFACE TRANS-
PORTATION NOISE CONTROL

The intreduction to this substrategy indicatad that noise exposure

from surface transportation will grow steadily, from the present un-

desirable level to the year 2000. We found that something can be done
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about this problem by the private sector— producers of noisy equipment,
users of noisy vehicles, and bystanders (third parties)——and the public
sector—Federal, State, and local governments. Of the major generic
controls analyzed in the preceding section, it was found that none had
qualities so undesirable that they could be categorically dismissed,
Moreover, many of the undesirable characteristics of the generically de-
scribed controls could be eliminated if they were used in combination
rather than alone. A case in point is the barrier contrel. If the
source of truck noise were lowered by modifying exhausts from vertical
stacks to horizontal under-frame types, lower barriers would be effec-
tive at lower cost per unit of noise benefit.

(1) Reducing Noise Exposure Using Source Controls

From the data gaps discussed in previous sections and the
diversity of local conditions and tastes, it appears clear that we
cannot empirically determine a most cost-effective combination of
controls in a strictly mathematical sense for every place in the
country (Figure III-1). Considering the effectiveness of controls,
the time (with respect to the immediacy of benefits as well as the
longevity of effects), the costs (including the incidence), the
expectation that the private sector will not solve the problem by
itself, and the authority associated with the control, the pro-
ceeding controls are endorsed. (See Table IIl-l1 for a step-by-step
analysis.)

1. New Product Requlations

New product regulations as promulgated on medium and
heavy trucks and as proposed for motorcycles and buses is
sndorsed. In addition, it is proposed that a stronger "second
round" medium and heavy truck regulation lowering the per-
nissible noise level to around 75 dB be given high priority.
Standards should also be set for the height of the noise
source and for tire noise. Legislation should alsc be pro-
posed to remove preemption so that States and localities could
choose even lower levels. While it would be possible to gain
additional noise exposure reductions by a lower standard for
medium trucks than for heavy trucks, the projected exposure
reduction would not be justified by the costs (in terms of
exposure benefits foregone had the human and nen-human re-
sources been applied to alternative controls)., This is also
true with respect to light vehicles,
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2. Retrofitting

Retrofitting is proposed for medium and heavy trucks
which were huilt before January 1, 1978, but which do not
comply with the present Interstate lotor Carrier regulation or
with stricter regulaticns that might be forthcoeming. 2As
trucks become less noisy and the effectiveness of in-use and
other controls on light vehicles diminishes and gquiet light
vehicle ipnovations surface, a retrofit control for light
vehicles might be implemented. By that time historical data
should be available to determine the need for such action;
however, the opportunity costs do neot warrant such a program
on a massive scale at this time. Retrofitting implies that
the vehicle will end up less noisy than before its original
sale. Therefore, replacement of defective exhausts and of
noisy tires are not covered under retrofitting. They are
discussed in proceeding sections.

Retrofitting of buses is suggested for those cperating in
"noise sensitive areas," such as pedestrian malls, highly
populated areas, and/or around facilities that reguire low
noise levels like hospitals, schools, and outdoor theaters.
For some jurisdictions this means that all buses would have to
be retrofitted; for others only those buses serving '"noise
sansitive areas" should be covered by a retrofit program.

Motorcycles not presently covered by a regulation should
be required to be retrofitted and minimally maintained to meet
levels currently proposed by EPA. The cost per unit of bene-
fits is small. (See Appendix H.) 1In fact, per dollar of
expenditure it would be difficult to obtain higher noise
exposure reduction benefits.

A formal retrofit program for snowmobiles is not propoesed
at this time due to the overwhelming opportunity costs.

3. Noise Emission Information

Noise emission information, including labeling, is not
proposed for medium and heavy trucks at this time because the
resources that would have to be spent for labeling would yield
very little in terms of marginal benefits, Noise iInformatien
would generally guide purchasers and manufacturers to shift to
quiet trucks only when economic motivatiens were present,
Presently, purchasers and producers of such pieces of major
capital equipment can obtain information readily from other
sources anyway, such as EPA's test data for newly manufac-
tured trucks. The magnitude of expenditure for this type of
equipment is such that the effort would be made only if
economic incentives were to come into being.
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However, noise information for light vehicles is highly
recommended, with certification costs paid by manufacturers of
noisier vehicles. Interior and exterior noise information
could accompany presently supplied air pollution information
and/or mileage information., This control has a high expected
noise-exposure-reduction benefit per unit of cost because
producers and buyers are expected to shift to guieter vehi-
cles. In addition, local programs to enforce noise codes
based on permissible dB degradation weuld be assisted at a
relatively low per unit cost due to the economies of scale
attained through volumes of labels. Moreover, localities
would retain a high degree of flexibility without Federal
preemption. Thus communities desiring a quieter environment
could strive toward such a goal with the help of labeling,
rather than more expensive controls like land use.

Buses should be labeled interiorly to give riders an idea
of the maximum noise level they could expect in various seats.
As a result, many passengers are expected to choose quieter
seats. This option is estimated to yield noise exposure
reduction at a low cost per unit of benefit.

For motorcycles and noise attenuating parts, labeling is
recommended (along with a new product regulation), primarily
to assist in-use enforcement and to eliminate the interstate
transfer of excessively noisy parts. WHhen motorcycles are
sold it should also he reguired that the petential purchaser
be informed of the potential health and welfare hazards of
high noise exposure and noise ordinances in communities he is
likely to operate in. The person so informed should acknow-
ledge receipt of such information.

It is proposed that this program be funded from earmarked
taxes and fees collected from motorcycle manufacturers; pro-
ducers of noisier equipment should be required to contribute
more than manufacturers of quiet equipment.

Snowmebiles should likewise be labeled, and consumers
should be required to acknowledge receipt of information
related to the potential health and welfare effects of noise
and State and local noise ordinances. Labeling and certifi-
cation expenses should, as in the case of motorcycles, be born
primarily by manufacturers of neisier vehicles.

4. In-Use Controls
A wide range of in-use programs can be effectively em-

ployed against the road noise problem. One of the most effec-
tive programs is one directed toward defective exhausts. It
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is recommended that all jurisdictions institute programs to
deal with this problem, because the benefits are high while
programs can to a large extent be financed by the violatars
thus imposing little or no burden on bystanders,

Inasfar as noise is associated with speed, especially
tire noise, enforced speed reduction can bring relief at
negligible cest to bystanders. Violators should be fined and
some of the proceeds used to finance the enforcement opera-
tion. Moreover, when the noise is primarily single event in
nature, controlling the operation of vehicles, like preventing
jack-rabbit starts, would also yield a reduction at minimal
cost to bystanders,

Other major in-use options for populated areas are: (1)
routing of traffic away from highly impacted areas, (2) impos-
ing of curfews on the operation of certain vehicles at certain
hours of the day, {3) inspection of vehicles (along with
appropriate noise codes), and (4) improving the smoothness of
traffic flow. BAll of these options yield significant benefits
and are lower cost alternatives (especially to bystanders)
than banning of traffic completely, relocating people to quiet
areas, modifying dwellings structurally, or various other land
use schenes.

5. Innovations

The large-scale deployment of technology is known as
innovation. Quieting innovation, along with the technology
devalopment that makes innovation possible, is highly en-
dorsed, Innovation is needed because: (1) current technelegy
is inadequate to meet exposure goals cutlined in the Strategy,
(2) some of the other alternatives are likely to be more
expensive, and (3) some of the other alternatives are less
desirable from the standpoint of the incidence of the cost
resting with bystanders instead of the users and producers of
noisy equipment. The prime candidate for additional techno-
logy are trucks, because they contribute a large part to the
high community noise exposure and large noise reductions are
limited by current technolegy. Specific areas suggested that
would yield payoffs are tires and engines as well as trucks.

6. Other Source Controls

Other controls suggested for adoption are financial
incentives and disincentives. It is recommended that commu~
nity noise problems be solved at least in part, by: (1)
financial disincentives to those who use and produce noisy
equipment, (2} financial incentives to those who abate noise,
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(2)

and (3) transfer payments designed to relieve noise-related
financial burdens to innocent bystanders (funding for noise
insulation).

Nationally, a quality of life component including noise
should be made part of the revenue sharing formula, and all
major Federal grants and procurement actions should have
maximum noise levels specified when applicable.

7. Summary of Source Controls

Even though econemically feasible source controls can
assist in reducing noise exposure to various Ldn levels, they
are not expected to reduce noise to desirable, or even nec-
essary, levels. In the absence of noise reduction innovations
the only remaining options are path controls and receiver
controls. Our preliminary analysis shows that many path
controls are more costly per unit of benefits than the imple-
mentation of available source control technology on a wide
scala, Receiver controls, on the other hand, are generally
deemed undesirable and are not the most preferred controls.
Consequently, all technolegy potential should be utilized as
long as the costs are not beyond reach.

Reducing Noise Exposure Using Path Controls

The fleet noise levels for road vehicles would have to be

severely reduced to meet the national strategy goals {see Appen-
dix K for estimates). It appears highly improbable that techne-
logical innovations with respect to vehicle noise can reduce fleet
noise levels by the year 2000 to eliminate the exposure in the

Ldn over 55 dB, over 65 dB, and over 75 dB categories (Figure 8).
Therefore, path controls must be considered.

The primary path control is the noise barrier, ipeluding the ;

use of recessed highway construction. When no better alternatives
are available, noise barriers should he erected along newly con-
structed highways which (1} are likely to pose a noise problem at
maximum projected loads, and (2) lend themselves to barriers. (For
details see Appendix L.) 3long existing roadways it is also pro-
posed that barriers be constructed (1) when they are less expensive
per unit of bhenefit than other controls, (2) when the costs are not
unreasonably high, and (3) when no other alternatives are avail-
able. 1In order to minimize the cost of barriers to bystanders, it
is recommended that they be financed hy earmarked taxes collected
from vehicle noise contributors. The Federal highway and State and
local trust funds could be employed, although this type of tax
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is not perfect because tax payments are to a large extent
based on fuel consumption, not noise. Some of the vehicles
with larger engines consuming more fuel are actually the
quieter vehicles, but drivers pay more taxes per mile trav-
elled than drivers of smaller, conceivably noisier, vehicles.
It is, therefore, proposed that Federal highway trust fund
meney should be supplemented with excise taxes to be levied
pregressively with respect to noise. On the State and local
level, as mentioned earlier, fines and fees could be levied on
noisy vehicles, The latter would be an expecially attractive
source of funds for constructing barriers along State and
local roads.

While implicit costs, like neighborhood divisions, increase
the total cost of barriers, the cost per unit of benefits is
favorable in many situations. Benefits are enhanced because
(1) the benefits from barriers are immediate; (2) they can be
addressed to localized problems; (3) they can be used in
combinatien with other controls to minimize the costs; (4)
they could have other benefits, like halting snow drifts; (5)
censtruction could conform with the general neighborhood
architecture; and (6) they generally last a long time with
minimal maintenance,

{3) Reducing Noise Exposure Using Receiver Controls

Even if all of the aforementioned controls were applied as
suggested, the national Strateqgy goals would not be met by the vear
2000 because of the time it takes for many of the controls to show
results and because of technological and resource limitations. To
minimize the health and welfare risk to the population, low cost
programs leading to receiver evasive actions promoted by education
and public infermation programs should be instituted. Whenever
possible these programs should be financed from earmarked funds
collected from major contributors of noise.

l. Land Use

In conjunction with barriers or by itself, land use is a
suggested option for reducing potential noise exposure prob-
lems. It should be used as a control of last resort, or when
more cost~effective than alternative controls. The geal is
that under maximum projected traffic loads noise exposure will
not exceed Ldn 55 dB along highways. BAlong existing roadways,
when other alternatives are more costly or are not feasible,
especially in densely populated areas, it is proposed that
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' selective zoning be used to thip out the number of people
expesed to excessive noise levels. In addition attempts
should be made to reduce the number of hours of excessive
noise, especially at night. Those individuals losing the free
use of their property or those people forbidden to encroach

- upon a noisy area must, of course, be compensated through
established eminent domain procedures. Since the majerity of
roadways are already constructed and problem noise areas are,

. to a large extent, inhabited, the costs per unit of benefits
Yo are expected to be significant but not necessarily prohibi-
oo tive. This means that land use should be considered for the

‘ most part as a control of last resort for established communi-

T R L P TEE Ph
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- 2, Other Receiver Control Methods
' Inside dwellings, noise relief can be attained through
o closing windows, staggering openings, double glassing (along
: with other window medifications}, and insulating. Even though
b this solution is very expensive, in isolated instances it
might be cheaper per unit of benefit than alternative path or
- source controls. Dwelling modifications cannot, however, be
. counted on to solve the national noise problem, because alter-
native methods would generally be less expensive. Where past
~ planning neglected to take surface transportation noise into
. consideration, residences should be insulated at the expense
of the governmental unit that financed the construction of
— roads from which excess noise radiates; perhaps funds could be
o supplemented from taxes on noisier vehicles,
darn
A {(4) Time-Phasing Controls
£ !
ﬁ Financial constraints may make it impessible to excercise all
3 controls at one time. Consequently, when such constraints are
o severe it is suggestad that in-use controls (along with fines
imposed by localities) be imposed immediately, because significant
benefits can be attained with little time delay and with little
i cost to bystanders (Figure III-2), This control should be fol-
bt lowed, before 1985, by a second round truck regulation, technolegy,
research, a retrofit program for noisy trucks and the construction
rﬁ of barriers in noise "hot spots,” along with neise reduction in-
— novations. The most severe exposure problems can be addressed in
this manner.
i
L The motorcycle noise problem should be addressed next with ‘
promulgation of the new product requlation proposed by EPA, sup- |
- ported by the retrofitting and financial incentives proposed in !
! this substrategy. E
i
[ﬂ
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FIGURE III-2

.JPHASING OF PROPOSED CONTROLS
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In the time between 1978 and 1985 it is suggested that a
public education campaign promoting noise avoidance proceed at full
speed. The bus regulation, as proposed, should be promulgated and
buses in noise sensitive areas should be retrofitted, In addition,
quietness should be engineered into newly constructed highways,
This timing is suggested to alleviate bus-related nolse complaints.
Also, it is important that noise be considered in the design stage
of highways. This should be done immediately.

The second wave of noise controls is proposed to be instituted
with full emphasis not later than 1985. The following controls
should be included in this second wave. (1) Maximum noise levels
should be prescribed for projects utilizing Federal grant and
procurement funds. (2) Interior and exterior noise labels should
be attached to light vehicles and disseminated along with mileage
information in various printed media. The announcement that this
is fortheoming should be made now. (3) Excise taxes should be
imposed on noisier vehicles. (4) Buses should be labeled inte-
riorally. (5) Dwellings should be modified to control noise

exposure with financing primarily derived from taxes collected from.

major noise contributors, but including the use of highway trust
funds. (6) Snowmobiles should be labeled, and purchasers should be
informed about the ill effects of noise. (7) Community and State
noise programs should be incorporated into revenue sharing for-
mulae. The primary reason for not starting these controls as early
as the previous ones is because in many cases the announcement
effect can be exploited; i.e., by announcing a future action now,
consumers and producers will adjust their patterns without a
coentrolling agency's active involvement. Other reasons are the
lack of an acceptable measurement procedure for light vehicles, the
uncertainty about the probable noise exposure reduction henefits,
and the speed of tax legislation.

{5) Noise Abatement and Contrel Participants

As alluded to earlier, the noise preblem in the U.S. cannot be
solved by relying merely on one control administered by one agency.
It involves concern throughout the country. Possible participants
range from EPA to HUD in the public¢ sector and from consumers to
producers in the private sector. A partial list of participants is
found in Table III-2.
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‘ NOISE ABATEMENT PROGRAM

: ! Mator Farrisipants
; vehicles Congrole Taduriry Stale Lucal [N}
P SRICE CGRTAOLS
N '
i daw Praduce Pugy
' ) Heddun/Heavy Truchs  Aa promifdted; X Ty
| Sazopd Tound ASAP; ¢ Buts
H Haight of woutce waisnlon; X ot
Tirun feachnolagy) X LS ot W
-_
' Motgreytlam Aw propored by [PA X 13 * Tt /oM DN .
1 H '
] Busn Ay propusud by EFA X X H POT WD N
i .
; Retrol{eging
Hedius/Huavy Trucks Taf thass dullf betorw Jan. 1y 1974 X % X bt
—_
' Bunen Fof thaes In “"nolss mansicive” scwds X X 3 DT/ HUD
. flatarsyeies fo meer levels proposnd by FFA for
new satoftycles x X 1 DuT /DA
Noles Eajuelun Pafarnation
LT Labul Lngatiof lavaly * 4 L 1 DutT/CIA
Macereyelan Laball alsa label noise eitenuacing H 11 x H DOT/ A
pattaj inform putchansr ol hatards
of high nalne axpoddrs
Light Vehiclen Labal tagerier ang pecarior fevalel I X X X DTS CdA
"j print {nfarmation
' i Snoweabilen Label; fniosm purihavel of hazards x X X x oa .
— i high nol '
+ 8
Al1 vehiclan Local programa fory % x X 2OT/ bR X
- Defuceive axhaunty H
' $pwed pelucrien
Operarion :
= Rt oy i
Curlown - '
trepeccionn {uith noles codas) H
Traftle low (wulf-finuncing threugh |
f finwe and 3 '
i |
, PATH CONTNOLS V
Il i
Basri B
Hedlua/Hasvy Trucka  Alend Aewly conmifucted Nighvine vhere X X 1) it :
LIght VahtcIan/Bunes ®sxioun projacted Iosds 4 probles i
¢ i
| Wad (un/Hasvy Trucks  AlopE welsting raedwavy whers mu other X X M !
Lighe Vahiclaa/Wainm  alrernsiivas availeble :
RECEIVER CONTROLS
2 |
r. tudium/Beavy Trucks/ Recersad highway canutruceion X X x 1343 |
{ Lighe Vehicles .
ol x ] K onrout :
ALl vahicle Zoning DA HUD/ D0t '
ALL vaticles Dueliing madif feationn X ] X M/ poc e} ’
[ ] baL/osA/HDY
] ! ALl wehiclas Public wducétion X X X WD /DOs/0OTH
bt GSA/IEW/ D00
TINAKCLAL THCENTIVES AND DTSINCENTIVES
=add wahlelay Exespt  Ceresflcarion casca for nnise nformatlon X x b4 X poT
; Hediom Kapvy Trucka pragrame pajd for dy manulucturers of
| fnalsy vshicles
e
ALl vahicies Latallng corts funded f¢cm marmirkmd X X X X Treasyry :
tanns and feve wich pradocers af '
o~ notalar #quipRent paving Bogw thin !
' ‘Fodusert of quirt equipsent ;
} ALl vehiglae weal pro # flasncwd by Zipan of X X I
e vialagara i
AL vahizlan Kolss cospoasnt fnfluded in ravenue % X Treasury
] whariay formuls
| ALY yehdcles Hunimim rofus Levels apecifled for x DUT/GSA/PODS i
! . Fwderal construciion grant prograss Othery
- and procursment
ALL wahtel
L Eacloe tassy levied on uofay vaniclus E X Trasuury .
o i
\
L |
III-16 !
i *
] b
i
.
sk kA et f .

] Ll e
St i




—

1

1

i

1

€

R

(.5

S B

S S

—t

{6) Summary

Table III-3 summarizes the major suggestions advanced in con-
junction with the analysis in this substrategy and Table 4 indi-
cates several major participants in the fight against noise.
Additicnally, Appendix H lists several acceptable alternatives and
Fiqure 7 lists the proposed time-phasing. These solutions only
indicate the general direction of the national surface vehicle
substrategy and are designed to assist all sectors of the U.S.
economy in their noise abatement efforts. It must be reiterated
that local conditions and preferences do not lend themselves to
averaging. Consequently, the nationally acceptable controls
should not be accepted by any community without considering their
own conditions and needs. Local conditions may call for stricter
controls than those suggested here.

Without addressing special local conditions we can formulate
several major conclusions from the previous discussion:

1. Without government action the community noise exposures
and cperator noise exposures originating from road vehicles will
grow significantly.

2. It will be difficult, if not impossible, to eliminate the
exposure growth by applying any source controls presently under the
purview of EPA. Certainly the exposure goals, as they relate to
road vehicle contributions, consisting of (a) eliminating hearing
loss resulting from noise exposure, and (b) reducing environmental
noise exposure t6 no more than Ldn 75 dB, 65 dB, or 55 dB cannot be
met with thesa source controls. One reason is that no current
technology can ba employed to solve the problem. Even as fleet
noise levels are reduced, the fleet expansion and populatien
axpansion will offset, at least in part, the advances made in
reducing noise exposures.

3. Source controls undar the purview of non-EPA authorities
mist be used intensively to give significant noise exposure relief.
These authorities include Federal agencies (like the DOT's National
Highway Traffic Safety Administration) and especially State and
local governments.

4. Even when non-EPA source controls are used to any rea=
sonable level, a significant amount of noise exposure remains. &
portion of this exposure can be eliminated with path controls such
as barriers.
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5. Part of the remaining exposure may be eliminated by
introducing noise oriented innovations by encouraging the transfer
of available technology into current technolegy, or by developing
future technolegy and bringing it into use. This can be encouraged
by all sectors of the economy through external stimulation to
industry, financial disincentives for complacency in noise abate-
ment technology development, and financial incentives as positive
reinforcements for technology progress.

6. Even if all the aforementioned controls were utilized to
an optimum degree, residual expesures are likely teo remain in the
Ldn 75 dB, 65 dB, and 55 4B ranges. In part these population
exposures can be avoided through receiver controls, one of which is
to inform the public about the adverse effects of noise.

In summary, everyone must participate in a concerted effort to
solve the noise problem—industry, the Federal Government, State
and local governments, and the population as a whole. The noise
problem cannot be seolved unilaterally by any sector in the United
States.
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