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ANALYSIS OF THE HEALTH AND WELFARE AND ECONCMIC IMPACTS OF REVISION
OF THE INTERSTATE MOTOR CARRIER NOISE STANPARD COINCIDENT WITH A

2-YEAR DELAY IN THE 80 ¢B MEDIUM AND HEAVY TRUCK NOISE STANDARD

INTRODUCTION

Under the authority of the Noise Control Act of 1972 (Public Law
92~574) (amended by the Quiet Comunities Act pf 1978) the Environmental
Protection Agency promulgated two key nolse regulations for trucks:

The Noise Emission Standards for Motor Carriers Engaged in Interstate
Canmerce (40 CFR Part 202} effective October 15, 1975; and the Neise
fnission Standards for Medium and Heavy Trucks (40 CFR Part 205,
subpﬁrts A and B) effective Jamary 1, 1978. For brevity, these
regulations are referred to in this document as respectively, the
IMC (for Interstate Motor Carrier) and the MHT (for Medium and Heavy
Trucks) regulations,

‘The IMC regulation set two nolse standards for trucks used in inter-
state Commerce: a low-speed limit of 86 decibels and a high-speed
limit of 90 decibels, The MBT regulation set a not-to-exceed noise
standard of 83 decibels (measured in a low-speed acceleration test)
effective Jamuary 1, 1978, and a reduced limit of 80 decibels, effective
January 1, 1982,

As a result of varlous econamic developments and associated industry
canments submitted in resﬁonse to President Carter's initiatives to
minimize the burden of regulations, in 1980, the EPA Administrator made
a decision to defer the effective date of the MHT B0 dB standard to

January 1, 1983.
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Subsequent contentions by the industry that econamic efficiences
would be achieved by making the 80 dB MHT standard coincident in time with
updated exhaust emission standards for trucks led to further deferral of
the BO dR standard to June 1, 1986.

Recently it has became apparent that the revised exhaust emission
standards originally scheduled for 1986 would not be promulgated in time
for 1986 effectivity, Instead, current prolections are for a January 1,
1988 effective date for the updated exhaust emission standards. Accordingly,
the industry has petitioned for further deferral of the 80 dB MHT standard
to retain coincidence with the exhaust emission standards.

Recognizing the logical consistency of this petition, the Agency is
proposing to defer the BO dB standard further, to January 1, 1988, 1In
reviewing the Health and Welfare impact of this further deferral of the
MHT standard, the Agency finds that there i= a modest, but significant
loss of benefits. At the same time, the Agency has experienced a renewed
awareness of its obligation under the Noise Control Act to update the IMC
noise standard to reflect "best availahle {noise control) technology.®
Avallable data on the noise levels of in-use trucks suggests that lowering
the IMC nolse limits to achieve consistency with the MHT 83 dR standard
would provide some improvement in the noisiest portion of the truck
fleet. Such improvement in turn is expected to provide health and welfare
benefit gains that would campensate at least in part for the benefit
lcsses expected fram the ﬁHT deferral.

This analysis examines both the econamic and the health and welfare
impacts of the proposed regulatory actions, It presents the economic
effects of these changes in reducing industry costs and the changes in

health and welfare benefits resulting fram the revised regulations.



SIMMARY OF PROPOSED REGULATORY ACTIONS

The proposed regulatory changes are as follows:
® Medium and Heavy Truck Neoise Regulation
¢ The 80 dB (low speed acceleration test) standard originally
acheduled to becare effective on January 1, 1986 is deferred to

January 1, 1988 (coincident with the new exhaust emission standards)

2 Interstate Motor Carrier Noise Regulation

The standards, for trucks mamufactured in 1978 or later, are

revised as shown:

Low=-gpeed test - reduced fran 86 dB to 83 dB
Stationary test - reduced from 90 dB to 87 dB
High-speed test - reduced fram 90 dB to 87 dA
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RACKGROUND
During consideration of the Noise Control Act of 1972, the truck
industry lobbied Congress very heavily to obtain relief fram an increasing
proliferation of differing noise emission standards by States and local
governments. These local regulations affected both manufacturers of new
trucks and users of these trucks,
The intent and ultimate effect of regulations pramulgated by the
Agency under Section 17 of the Noise Control Act was to provide preemption
of State and local noise limits for trucks engaged in interstate commerce
and afford interstate motor carriers uniformity of treatment on a nationwide
scale while givinmg same protection to citizens from the noise of these
vehicles. However, the establishment of not-to-exceed noise emission
levels for in-use trucks engaged in interstate commerce was necessarily
regtricted because of the age range of the trucks (from new to approximately
25 years)} which are typically used in interstate transport. Therefore,
this "in-use" regulation (Section 17) served primarily as a cap on their
maximum noise emissions by basically eliminating the use of pocket retread
tires which were a major source of truck nolse, and ensured that the i
trucks did not cperate on the Nation's highways with defective exhaust
systems, EPA studies showed that further reductions for interstate ;
motor carriers would require costly nolse abatement retrofits to in-use ‘
vehicles, even though many of these wehicles had limited remaining useful
lives, |
It was evident fram EPA's studies that the most cost-effective way
to provide the Nation's population with the protection they desired and
sought through State and local ordinances, and yet aveid unreasonable

cost burdens on the Nation's interstate motor carriers and consumers, was
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to insure that noise abatement features were designed into trucks rather
than added on at same later date. Congress had recognized the need for
such an approach to noise abatement in writing Section 6 of the Noise
Control Act., Section 6 directs the Administrator of EPA to issue not-to~-
exceed noise emission regulations for newly-manfactured products entering
canmerce; surface transportation vehicles are specifically identified,
Thus, in promulgating noise emission limits for newly-manufactured medium
and heavy trucks, the Agency intended to prox;ide protection to the Nation's
population fram the single most pervasive noise source that could jegpardize
their health and welfare while at the same time affording the trucking
industry (manufacturers and users} the protection of uniform regulatory
treatnent across State lines.

Section 6 of the Noise Control Act directs the Administrator to set
noise emission standards protective of public health and welfare, based
on best available technology, taking cost into consideration. The Agency
determined that the most cost-effective reductions in the noise emissions
of newly-manufactured trucks would be achieved through incremental
reductions scheduled to match the four year design cycle typical of most
mamufacturers. Although noise abatement technology was available in :
1975 to produce a 75 decibel truck, the Administrator elected to defer
the establishment of this stringent level until the Agency could assess
the attendant codts with a higher level of confidence based on the industry's
experience in reducing the noise level of trucks to the less stringent
intermediate levels. Consequently, the Administrator required the first

step of noise reduction by setting the noise limit* at 83 decibels, to

#This was a not-to-exceed 1imit of truck noise level measured by a
specified procedure based on a low-speed acceleration test,
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be effective January 1, 1978. This level was approximately 2 dB below
the average nolise level of the trucks in operation in 1974, Essentially,
the 83 dB regulation did little more than induce all manufacturers to
use moderately improved mufflers in their new production trucks.

The second level of stringency was set at B0 decibels to became
effective January 1, 1982, The 3 dB reduction in emission levels fram
83 dB to 80 dB is eqguivalent to reducing truck traffic by 50 percent (if
all trucks in cperation were so guieted), The industry was generally
supportive of the regulation since it was less stringent than the noise
emission levels being imposed by many State and local goverrments. The
Agency indicated in the regulation that a more stringent level (such as
75 db) would be pranulgated in time for the 1985 model trucks based on a
reassessment by the Agency of available technology and attendant costs.

The pramulgation of the Interstate Motor Carrier Noise Emission
Regulation (40 CFR 202, Subparts A & B) has preempted State and local
govermments fran enacting or enforeing in-use noise emission levels on
interstate motor carriers that are different from the Federal levels.
Similarly, the Federal noise emission regulation for newly-mamufactured
medium and heavy trucks (40 CFR 205, Subpart A & B) preenpts ail State and
local regulations (for new trucks) that are not identical to the Federal rule.

In the sumnmer of 1980, former President Carter invited the autamtive
and truck industry to identify those Federal regulations which they
believed would have an adverse econamic effect on their industries. The
80 dB noise emission standard for medium and heavy trucks, which was to
become effective January 1, 1982, was identified by several truck
marufacturers as being potentially burdensame. Truck mamufacturers were

already complyving with the B3 dB limit which had became effective in 1978,
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By November 1980 the Agency had recelved three requests to defer the
effective date of the 80 dB regulation by two to three years. The Agency
also received two formmal petitions reqguesting that the 80 dB regulation be
rescinded. Such action would pemmit the noise level of new trucks to
remain essentially at the 83 dB level, not far below the pre-regqulation
level of 1974. After careful review of the data submitted by the
manufacturers in support of their requests, former Administrator Costle
determined that:

- The costs attendant to the 80 dB requlation were cammensurate with
the anticipated benefits to public health and welfare,

=  The irdustry had not made an adequate case for rescission of the
regulation,

- Econemic forecasts and market projections based on truck industry
statistics did not dictate a need for extensive delays in the
effective date of the 80 dB regulation.

However, in light of the depressed econcmic condition of the autcmotive
industry as a whole and the reduction in truck sales during the 1979-1980
time frame, a decision was made to defer the effective date of the 80 dn
regulation by one year until January 1, 1983, In light of econamic
forecasts that predicted a significant gain in truck sales in 1983, it
was believed that this additional year would provide time to the industry
to recover and ease possible cash-flow problems that several manufacturers
might encaunter in geariré up in 1981 to meet the Jamuary 1, 1982 effective
date,

The one-~year deferral was accampanied by a 90-day public camment
period which closed on april 24, On March 19, in confomity with

camni tments made to Secretary Lewis' Task FPorce, a second notice was
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published in the Federal Register that expanderd the solicitation for

canments to the deferral notice to include comments concerning the possible

rescission of the 80 dB standard.

The camments received in response to the Federal Register solicitation

break nzatly into two opposing groups:
{1} Manufacturers generally contend that the 80 dB standard should

be rescinded on the basis that the r_egulation is not cost~
effective. Hewever, the majority of manufacturers support the
existing 83 dB truck noise emission regulation because of the
preemption that the Federal regulation provides over 10 State
and local jurisdictions which, prior to issuance of the Federal
rule, had differing noise emission standards for trucks.

(2) State and local governments strongly supported the 80 dB standard

and, in same cases, recanmended even more stringent regulatory
levels, 7Two States recamended that, in the event of rescission
of the 80 dB standard, the entire Federal truck noise regulation
should be rescinded, thereby returning to the States the authority
to set their own noise standards for trucks,

After thorough review of the various contentions, the Administrator
found insufficient basis to rescind the 80 dB MHT standard, but concluded
that the cast and econamic factors justified deferral of this standard to
January 1, 1983,

In early 1981, EPA r;e'ceived a request fram the Vice President's Task
Force on Regulatory Relief to consider further deferral or rescission of the
80 dB MHT standard. The Agency again found insufficient hasis to rescind.
However, the Agency concluded that there was merit in deferring the 80 dB

noise standard to coincide in time with the effective date of the expected
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new exhaust emission standards, The rationale was that significant cecst
savings to both industry and the public would be realized by allowing a
coordinated design, engineering and testing effort to incorporate changes
needed to meet both the new noise and exhaust emission standards at the
same time,

Consequently, in February 1982, EPA published a new revision to the
MAT regulation, deferring the B0 dB standard to January 1, 1986, Seweral
States and local jurisidictions opposed further deferral. They argued
that the cambination of deferral of the MHT BO dB standard for new trucks
and the lepient IMC standards for in-use trucks would have an adverse
impact on public health and welfare,

In late 1983 several truck manufacturers submitted petitions for
further deferral of the 80 dB MHT standard. These petitions centered on
EPA*s slippage In issuing the revised standards for exhaust emissions
{NOy and particulates) previcusly scheduled for 1986, Since the Agency
had baged its February 1982 deferral of the 80 dB standard to 1986 at least
partly on the projected 1986 effectivity of the exhaust emission standards,

the petitioners argued that the Agency, to be consistent, should accordingly

postpone the MHT B0 dB standard as well.

The petitioners contended that in-use noise levels of trucks built to
conform to the 83 dP standard of 1978 range fram 77 to B2 dB, and that
therefore an additional postponement “would not impose an undue risk
to the public's health and welfare." ‘This contention is subjected to a
samewhat more quantitative review in the section that follows, on health
and welfare impact.

The health and welfare impact analysis also considers the effects
of a 3 d8 reduction of the IMC limits in 1986, with a view toward assessing

the cawpensatory noise benefits associated with such regulatory action,
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AGENCY ANALYSIS

Prior to the pramulgation of the Federal medium and heavy truck
noise emission regulation in January 1976, the Agency carried out, over a
period of two years, an extensive analytical prediction of the Nation's
population that is adversely affected by medium and heavy truck noise.
Investigations and analyses were also camleted on the levels of technology
attendant to noise reductions that are requisite to the protection of
public health and welfare, the costs associated with various levels of
reduction, and the potential economic effects on the industry and the
general public,

In response to initial industry requests for deferral and rescission
of the B0 dB standard, the Agency's 1974-;75 analyses were updated in
Decanber of 1980, After the Administrator's decision to defer the effective
date of the standard by one year, further updates of the anticipated-
costs and potential econanic effects of the 80 dB standard were carried
out. incorporating new information fram industry and from the Agency's
on-going Quiet Heavy Truck Demonstration Program. In response to the
mest recent industry petitions, the analyses have been updated once
again, The details of these updated analyses and the assesament of the
cost-effectiveness of the revisions of the MHT and IMC regulations are
presented in the following sections.

Health and Welfare Benefits Analysis
Rationzle and Model for Bealth and Welfare Analysis

Through the use of an extensive cawputer model* that permits assessment

of traffic noise impacts by considering the Nation's roadway system and

* This model, known as the "National Roadway Traffic Noise Exposure
Model "(NRINEM) was developed with assistance from the Department of

Transportation and the Federal Highway Administration
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attendant population distribution, the Agency estimates that in the absence
of any regulations or controls, in excess of 95 million persons would
currently be exposed to levels of noise from traffic that can jecpardize
their health and welfare, and that in the year 2000, in excess of 157 millinn
would be so exposed.

In order to guantitatively assess the potentially adverse impact of
truck noise and the effectiveness of possible noise emission regulations,
the Agency employs two descriptors as measures of noise impact., One is
the Level-Weighted PBepulation (LWP) and the other is the Population Expeeed
(PE)} to a day~night average sound level equal to or greater than 5% decibels
{Lan > 55 dR), These descriptors are explained in subsequent paragraphs,

LWP expresses in a single mumber hoth the extent and severity of

noise impact. The extent of impact refers to the number of pecple who
are adversely affected, while the severity represents the degree to which
each person is affected. Therefore, IMP provides a simple method to
canpare henefits of different noise reduction options. This method is
recammended by the National Academy of Scliences for use in noise impact
assessment [1). ’
In 1973, pursuant to a directive fram Congress [2] and based on ‘
a large body of evidence, the Agency determined (3] that a day-night awerage
sound level (Lgn) value of 55 dR represents the lower threshold of noise
that can jeopardize the health and welfare of pecple. Above this level,
noise may be a cause of adv;arse physiological and psychological effects,
These effects also often result in personal annoyance and community
reaction, Thus, the PR represents the total nurber of persons exposed to

such noise levels.
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Above a daily sound level ”—eq) of 70 dB, noise can cause hearing
loss. Although studies indicate a link between noise and cardiovascular
disease, research has not yet reached the point where we can determine a
quantitative dese-response relationship, i.e., what cardiovascular effects
occur at what levels of nolse. Consequently, these effects are not
considered in this analysis,

Computation of the LWP is based on cambining the number of people
expased to noise levels above Lgn of 55 dB with the degree of impact at
different noise levels, For day~night sound levels below 55 dB, it is
assumed that no adverse impact occurs. "Full" impact is assumed to occur
at a 75 dB day-night sound level. Figure 1 is a pictorial representation
of the LWP principle, The clircle represents a source which emits noise to
a populated area represented by the figures, The partial shading represents
degrees of partial impact from the noise source, Those people closest
to the noise source are more severely impacted than those at greater
distances, The partial impacts are then summed to give the equivalent
population that is fully impacted by noise, 1In this example, six real
pecple are adversely affected to varying degrees (partially shaded) by
the noise, The Bum of these partial impacts is equated to a Level-Weighted
Population that is represented by the two totally shaded figures.

Health and Welfare Benefits of the MHT Noise Requlation

The potentially adverse impacts of surface transportation noise and
the potential benefits fran noise emission regulations are assessed
through the use of the camputer model mentioned earlier, known as the
"National Roadway Traffic Exposure Model" (NRINEM). The model allows the
determination of nolise impacts (in tenns of PE and IWP) by vehicle type

(i.e., autamobiles, medium and heavy trucks, buses, and motorcycles) as a



T L T T A i o {7 rmim e e ah e Pt S A S dmms n
A e e D L YT T T R e ey 2,

sy

~Adx

st

Six real people

Equivalent totally
impacted population
(LWP = 2.0)

o e
i

Figure 1, LEVEL-WEIGHTED POPULATION: A METHOD TO ACCOUNT
FOR THE EXTENT AND SEVERITY OF NOISE IMPACT

partially impacted
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function of time, taking into account the location of people in the vicinity
of these roads, and the anticipated growth in both the Nation's pepulation
and new wehicle sales, Camputations based on this model enable us to
determine the potential reductions in LWP and PE (the benefits) for
selected regulatory cptions.

In the absence of noise emission regulations to control surface
transportation noise, the number of pecple exposed to day-night sound
levels above Lgy of 55 dB (the level above which people are adversely
affected by noise) is expected to grow dramatically with time. By the
year 2000, the Nation's pcpulation is anticipated to increase by 22.5%.
Because of the concurrent expected growth in traffic, the population
exposed to levels in excess of 55 dB (i.e., the PR} would be expected to
increase by 65% over those similarly exposed in 1980; the corresponding
increase in LWP would be 73,1%, Thus, without controls on the noise
emission of vehicles or an increased application of noise attenuating
devices, i.e., highway noise barrlers and improved noise insulation of
personal dwellings, it is clearly evident that the surface transpottation
noise impact would worsen continually.

Within the fleet of vehicles operating on the Nation's roadways,
medium and heavy trucks (trucks over 10,000 lbs. Gross Vehicle Weight
Rating, GVR) constitute the primary source of traffic noise. Today,
noise impacts from trucks account for approximately 73 percent of these
people exposed to day-night sound levels above 55 dB. The large contribution
that trucks make to the national nolse impact results fram their high
noise emissions campared to those of other vehicles, Fer example, Federal
Highway Administration data [4] show that, under cruising conditions, a

madiun truck is equivalent in noise intensity to approximately 10
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autamobiles, while a heavy truck is equivalent to roughly 32 autamobiles.
Under low-speed acceleration conditions, a medium truck can be equivalent
in nolse intensity to 35 autamobiles, while a heavy truck can be equivalent
to 200 autamobiles.

To control the growth of the surface transportation noise prablem,
the Agency, in 1975, pranulgated a two-phase noise emission regulation
for medium and heavy trucks. The first phase limited truck noise emissions
to 83 dB and became effective January 1, 1978. The second phase, originally
scheduled to becare effective Jarmuary 1, 1982, but subsequently deferred
to January 1, 1986, limits truck noise emissions to 80 dB. Because
decibels are logarithmic in nature, a seemingly small decrease of 3 dB
actually is equivalent to a halving of the total sound intensity fram the
nolse source,

In the year 2000, we estimate that 157,5 million pecple would have
been exposed to day-night average sound levels (La,) above 55 decibels in
the absence of regulation., The 83 dB standard is expected to reduce
the number of pecple so exposed by 21.6 million to 135.9 millien, a
reduction of 13.7%. With an B0 dB standard in place effective in 1982,
the number of pecple exposed to Lgp above 55 dB is estimated to be
126.7 million, a reduction of an additional 9,3 million impacted people,
or 43 percent additional reduction as campared with the 83 dB standard,
These results are summarized in Table Ia.

In terms of Level-Woighted Population, the baseline LWP in 2000 in
the absence of regulation is estimated to be 52 million, 'The 83 dB
gtandard is expected to reduce the LWP in 2000 by 10,0 million, a
reduction of 19,0 percent. With an 80 dB standard in 1982, the Level-
Welghted Population is expected to decrease an additional 4.4 million,
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or 44 percent of the reduction in LWP ohtained with the B3 dB standard;
seg Table Ib.

Figure 2 show how the effectiveness of the truck noise regulation
will increase with time. ‘The area between the 83/80 dB and 83 dB benefit
curves represents the incremental benefits that would accrue fram the
80 4B standard.

The sane data are displayed in a slightly different form in the
upper two curves of Figure 3 (for LIWP) and the upper curve of Figure 4
(for PE) relative to the 83 dB standard,

B simple way to visualize the effects of delaying the onset of the
80 dB standard {s to shift the LWP (or PR) curves in Figures 3 and 4 on
the time scale. As a baseline we use the camputed results for the 83 dB
standard effective in 1978 and the B0 dB standard assumed effective in
1982. These results are summarized in Tables 2 and 3, for PE and LWp,
respectively., The curve for "R0 dB {1982)" is shifted four years to "80
dB (1986)" by replotting the LWpP {or PE) points to the right a distance
equal to four years on the tilme scale, and to "800 dB (1988)" by shifting
an edditional two years. This procedure introduces a small error, as
the LWp (or PE) in 1986 for the same regulatory scenario is slightly
different from that in 1982; thig difference arises fran the differences
in both the size of the truck fleet and the U.S. population in those
years, Similarly, there are differences between 1985 and 1988. Since
the rate of population grc‘yldth is expected to be rather small, the errors
in estimated valugs of LWP and PE also are expected to be small.

The concern hea:e is to estimate the effect of a two-year delay in
the 80 dR standard, fram 1986 to 198R. Consequently, the pertinent region
to consider is that between the BO dB (1986} and 80 dB (1988) curves,
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TABLE la AND Ib

BENEFITS OF THE 83 AND B0 dB
TRUCKX NOISE EMISSION REGULATIONS

la. Population Exposed to Ldn > 55 d8

!

Regulation Populationytxposed Reduction in 2 Reduction Incremental
L n > 55, M{11ions Population % Reductfon |
1% year 2000 . Exposed, Millions in Population
frqm No Regulation Exposed
Unregulated 157.48 - - -
83 d8 135,93 21.85 13.7% -
80 dB 126.68 30.80 19.6% 42,9%

C

Ib. lLevel-Weighted Population

Incremental %

Regulation LW, Millions Reduction in % Reduction
in year 2000 LWP, Mill{ions from no Reduction in
regulation LWP
Unregulated 52.76 - - - |
83 ¢B 42.76 10.04 19.0% -
80 dB 38,37 14.43 27.3% 43,74
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FIGURE 2. ‘COMPARISON OF THE BENEFITS,

MEASURED IN TERMS OF REDUCTION IN

THE LEVEL-WEIGHTED POPULATION

FOR THE 83 AND 80 dB TRUCK NOISE

EMISSION REGULATIGNS
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Table 2

Reductions in Population Exposed to Ldn> 55 dB { PE) {Millions)
due to MHT standards of 83 di (1978) and 80 dB (1982)

i Year 1974 | 1981 | 1984 [ 1986 Jogg | 1990 | 19985 | 2000
Standard

83 as (1978)] -~ 6.21 | 10,2 | 13.5 15,8 | 17.5 | 20 21,6

*80 dB (1982)] = 0 ‘2,621 3.49 4;95 6.3 B.4 9,26

Table 3

Year 1974 | 1981 | 1984 | 1986 | 1888 | 1990 | 1995 | 2000
standard

83 dB (1978)| ~~ 2.7 4.78] 6&.03| 7.09 7.93| 9.,19] 10.04

*80 dB (1982)| -~ 0 0.88/ 1.583] 2.2 2.82] 3.88; 4.39

* relative to an 83 dB standard only.
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The area between these curves represents the lost benefits due to the

two-year deferral, To the year 2000, the area between the curves is

calculated as 16.6 million PE-years, or an average for the period 1986

to 2000 of 1.19 million PE per year. This represents a loss of about 21

percent of the benefit expected fram the 80 dB standard if effective in

1986, In the near temm, the lost benefit for the two-year period 1986-

1938 is calculated as 2.6 million PE-years or an average of 1.3 million PE
in each year.
Similarly, we estimate that the loss of IWP due to the two-year

deferral is B.46 million LWP-years, or an average of 604,000 LWP per year

over the period 1986 to 2000, ‘This represents a loss of 24 percent of

the benefits of 35,54 million IWP~years, averaging 2.54 milljon IWP per
year, expected in that periocd for a 1986 effectivity of the 80 dB standard,
Health and Welfare Benefit Gains from Revision of the IMC Regulaticn

Fran the NRINEM runs of March 31, 1981, we find the following:
Assumed Noise Levels for the Heavy Truck portion of the fleet (which

controls the Nolse Exposure) are as follows, for baseline (B/L), 83 AR

standard and 80 dB standard.

Fleet Noise Charmge in
Condition B/S L/s Level*(FNL) FNL
B/L 85,7dn 82,848 84,2548 B/L
83dR std. 83.7 79.4 81.55 2.74B
ROAB std, 82.6 76.7 79.65 1,9dR

(*average of High-Speed and Low-Speed levels)
In the year 2000 (in which we can assume a fleet of campletely

regulated trucks) the PE {pcopulation exposed to Ldn > 55dB) is as follows:
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Condition Fleet NL _NL PE _PE PE( %)
B/L 84,3dB B/L 157M B/L B/L

83dB std. Bl.6 2.7dR 136M 2M 13.4%
80dB std. 79.7 1.9dR 127M oM 6.6%

‘Thus, for the 83d8 standard a change in fleet noise level of 2.7dB
yields a reductien in PR of 13,4%, or about 5% per dB. The 80dB standard,
resulting in a KL of 1.9 dB, yields a PE of 6.6%, or 3.5% per db,

(As the fleet noise level for Heavy Trucks decreases, the other traffic
sources becamne relatively more important, thus decteasing the effectiveness
of incremental reducticns of Heavy Truck noise levels).

The 1980-8} noise data fram BMCS and EPA measurements show a mean
Noise Level for Heavy Trucks of 84,7 dB at High Speed and an estimated
81,5 dB at low speed, for an estimated Fleet Nolse level of 83.1 dB
(canpared to a baseline, or 1974, fleet noise level of about 88.1 dB).
bpproximately 3 percent of trucks were above the IMC low speed standard
of 86 dB and 7 percent were above the IMC high speed standard of 90 dB.

If the IMC standards were reduced by 3 dB to 83 dB (low speed) and
87 dB8 (high speed) respectively, then campliance of the ncisy trucks
would bring their levels down about 4 dB, Thus, for the non—-conforming
average 5 percent of the fleet, the 4 dB drep in level ({ignoring possible
changes in the conforming portion of the fleet) would represent a drop
in fleet noise level of 0,2 dB, ‘Then, conservatively assuming a 4 percent
decrease in PE per dB decrease in fleet NL, the PE in 1986-1988 would be
reduced by abaut 0.8 percent, or approximately 800,000 in each year.

Camparison of this figure to the estimated average increase in PE of
1.3 million resulting fram the two-year deferral of the 80 dB MHT standard

shows that adoption of the revised IMC standard in 1986 would recower about
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62 percent of the near-term loss of health and welfare benefits caused
by the two-year MHT deferral.

In the longer temm, the salutary effect of the reduced IMC standard
in preventing loss of the anticipated benefits of the MHT regulations (26-
30 millicn PE reduction) would far outweigh the modest reduction of benefits
{averaging about 1.2 million PE per year) resulting fram the two-year

deferral of the 80 dB MHT standard.

ECONOMIC IMPACT OF THE MHT AND INC REGULATIONS

Technology Requirements for the 80 dB Regulation

The availability of noise control technology for manufacturers to
canply with the 80 dB noise emission regulation is not at issue. That
manufacturers are capable of producing trucks that ccmply with the 80 dB
regulation has been supported in written submittals to the Agency by all
of the major truck manufacturers [5] and has been verified hy the Agency
in its Quiet Truck bDemonstration Program [6].

In general, the guieting treatments that we expect to be applied to
canply with the 80 dB regulation consist of one or more of the following
treatments: higher performance mufflers, engine shields transmission
covers, and air intake modifications., The exact treatment or cambination
of treatments depends on the type of truck and its specific engine and
drive~train configuration,

tpdated Vehicle Quieting Costs for Canpliance with the 80 dB Regulation

For the purpose of determining quieting costs and performing econamic
impact assesgsments for truck emission regulations, the Agency groups
trucks by gress wehicle weight rating (GVWR) into medium trucks (10,000 -
26,000 lbs, GVWR) and heavy trucks (>26,000 lbs GVWR), Each weight group

is then further subdivided by engine type into either gasoline or diesel-
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powered trucks, The objective of classifying trucks by weight and engine
type is to form truck groups that perform similar in-use functions,
require similar noise control technology and thus have similar quieting
costs,

Table 4 presents truck price increases that manufacturers have
stated they expect to result fram compliance with the 80 dB regulation
[5). Based on these costs and 1979 new vehicle sales for each manufacturer,
a sales-~weighted price increase was determined for each truck category
except heavy gasoline, Lacking specific data fram manufacturers on
quieting costs for heavy gasoline trucks, the $269 cost figure reported
in Table 4 was developed by updating the 1975 Agency cost estimate as
reported in the Agency's chkground Nocument [7] which presents the
requlatory analysis attendant to the regulation.

In carputing the sales-weighted price increase fram the manufacturer's

data, the Ford estimate of $1130 for the heavy diesel was not included,
The Ford estimate is clearly out-of-line with other industry data, Ford
has canmunicated to the Agency that these costs represent an absolute
worst~case estimite and are not representative of their anticipated
typical price increase across their full line of heavy disesel trucks,

The Agency estimates a sales-weighted price increase of $345 per
heavy diesel truck to meet an 80 dB regulation., This estimate is derived
fram the costs required to quiet the four heavy diesel trucks in our
Quiet Truck Demonstration Program, These trﬁcks were selected for their
diverse configurations, The technigues used to guiet these trucks to
their target level of 72 dB (to meet a 75 dB regulation) are similar to,
but more extensive than, those needed for the truck that will meet the

80 dB regulation, We have used a straight~line interpolation of dollars
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per decibel reduction and have sales-weighted these costs toc estimate the
80 dB quieting costs, We believe this is an appropriate and conservative
approach since it apportions higher costs to quiet across all trucks, not
just a select few; nor does it take credit for the relatively large number
of heavy diesel trucks that can meet the 80 dB level with very minor
changes, OQur $345 estimate includes both mamufacturer and dealer mark-
ups but does not include any reductions that could be anticipated as the
result of production efficiencies. We believe the EPA revised estimate
for heavy diesel trucks to be an accurate representation of the price
increase that can be anticipated due to the 80 dR regulation since it is
based on our "hands-on® experience. We view the industry estimates as
more representative of their upper price limit and thus not typical of

the fleet average. In estimating the potential economic effects of the 80
dB regulation, we have used our estimated price increases as presented in
the last colum of Table 4.

Table 5 presents the estimated new truck price increase in relation
to the average truck sales price for each of the truck categories,
Potential price increases ramge from 0.6 percent for heavy diesels to 2.5
percent for the mediun diesel truck. For all trucks, campliance with the
80 dB requlation could result in an average increase in truck prices of

less than 0.9 percent.

Changes in Truck Operating Costs Expected to Result fram the A0 dB Requlation

Campliance with the 80 dB noise emission standard may affect truck
cperating costs through changes in performance and increases in vehicle

maintenance costs. Although the Agency's experience in the Quiet Truck

Damonstration Program indicates no identifiable changes in truck performance,

we have taken a conservative approach by including fuel cost increases
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TABLE 4% COMPARISON OF MANUFACTURER'S [5] AND EPA TRUCK PRICE
INCREASES TO COMPLY WITH THE BO dB NOISE EMISSION REGULATION

Estimated Price Increases for New Trucks: Data Submitted to EPA by Truck Manufacturers

: Sales-Welghted EPA Revise
Truck International Mack GMC Freightliner  Peterbilt Ford Volvo Average Based on Estimates
ategory Harvester Manufacturer's Data $1980
edfum Gasoline $142 - 3 50 - - $ 166 - $105 $108
navy Gasoline - - - - - - - - $269
xdiun Diesel $387 - $300 ] - $517 3240 $405 $405

Vv
. i
. $400 to $546 to
avy Diesel $379 $500  $416 $563 £540 $1130  §$140 $437 $345
les~Heighted - - 4365 . ; - - $322 $279
ice lncrease,
1" trucks

Note: A blank space ( - ) indicates that information was not supplied by the manufacturer
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that potentially could result from minor changes in wvehicle weight fram
the application of noise treatments, and from potential changes in exhaust
system back pressure associated with the use of higher performance
mufflers. Increases in maintenance costs are expected to occur as a
result of aiditienal labor time needed to remowve and replace nolse
treatments during normal maintenance and fram the higher replacement cost
of an acoustically superior muffler over the cost of & nommal muffler,

The additional labor for panel removal and reinstallment has been
estimated fram the detalled service records of private carriers using
EPA's demonstration quiet trucks in actual road service. These very
quiet trucks are fitted with Flow-through enclosures consisting of side
armd bottaom parﬁls in order to meet the 72 dB design target. Although
same trucks will need shielding to meet an 80 dB regulaiton, they will
not need a camplete flow-:hrough enclosure, and many will not need shields
at all., Therefore, the service time estimate of one hour and 15 minutes :
per year for the EPA guiet truck has been adjusted to 15 minutes to |
reflected the much reduced use of this level of guieting technology to ‘
meet the 80 dB level. Accordingly, the service cost increase, using an !
industry labor rate of $25/hour, is considered conservative,

The incremental increases in muffler costs were cbtained fram muffler
marnufacturers' pricing information [5], as was the muffler useful life of
4 years for diesel and 2 years for gasocline engines. These useful life
figures were used to prora;:e the incremental costs of the quieter mufflers.

It should be noted that the truck manufacturers sulmitted significantly
higher estimates of maintenance cost increases, but provided no substantiating
data., One manufacturer indicated that estimates were based on the maintenance

costs associated with a "quieted" truck operated by United Parcel Service
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(UPS), The accustical treatment used in that truck relied on considerable
use of glass fiber "sound insulation® blankets which have the seriocus
disadvantage of absorbing flammable fluids inevitably present in the
engine campartment, The maintenance costs for this treatment would bear
no relation to the maintenance costs associated with the more practical

amd cost-efficient treatment used in the Agency's demonstration program

and considered in this analysis. The technical availability and production

feasibility of this noise abatement treatment to meet a 72 dB design

target is attested to by industry's continuing engineering critique of

and participation in EPA's Quiet Truck Demonstration Program. The industry's

trade press* has stated that EPA's quiet truck program "represented
relatively little in the way of new technolegy,® and an official of one
major truck manufacturer stated that EPA's noise abatement techniques
ware "nothing we didn't do five to seven years ago."

Table 6 presents our estimates of the average annual increase in
operating costs by truck category as camputed over the economic life of
the truck (10 yrs.). On the average, the 80 dB regulation is expected to
increase average annual operating costs by 0.07% (les than one tenth of
one percent).

Econanic Impact of the B0 dB Truck Noise Emission Regulation

The econamic impact of the 80 dB truck noise emission regulation, as
measured by the uniform annualized costs for the period 1980 to 2000, has
been updated te include our most recent estimates of noise treatment and
operating costs. 1Included in the uniform annualized costs are capital
costs for quieting treatments, depreciation, interest payments (the cost

of capital) and operating costs. while our uniform annualized cost

* WHeavy Duty Trucking," March 1981, page 35.



[ S e e T e e e i v e bt e e 1 1

S-I
TABLE #1. ESTIMATED INCREASE IN TRUCK PRICES BUE 7O COMPLIANCE WITH
80 d NOISE EMISSION REGULATION (1980 dellars)

_ price Increase Percentage Price ﬁﬁé*

Vehicle Category Average Price due to 80 dib : Increase
Requlation
Medium Gasoline $12,083 $105 0.87%
Heavy Gasoline $24,1567 1269 1.11% '
Medium Diesel $16,024 $405 2.53% Y
]

Heavy Diese] $53,434 $345 0.61%
Sales-Weighted o $32,343 $279 0.86%

Average, all Trucks
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Changes in Truck Operating Costs Fxpected to Result fram the B0 dB Regulation

Campliance with the B0 dB noise emission standard may affect truck
cperating costs through changes in performance and increases in wehicle

maintenance costs. Although the Agency's experience in the (uiet Truck

Demonstration Program indicates no identifiahle changes in truck performance,

we have taken a conservative approach hy including fuel cost increases
that potentially could result from minor changes in whicle weight from
the application of noise treatments, and fram potential changes in exhaust
system back pressure associated with the use of higher performance
mufflers, Increases in maintenance costs are expected to occur as a
result of additional labor time needed to remove and replace noise
treatments during norral maintenance and fram the higher replacement cost
of an acaustically superior muffler over the cost of a normal mffler,

The additional labor for panel removal and reinstallment has heen
estimated from the detailed service records of private carriers using
EPA's demonstration quiet trucks in actual road service. These very
quiet trucks are fitted with flow-through enclosures consisting of side
and bottem panels in order to meet the 72 dR design target. Although
some trucks will need shielding to meet an B dB regulaiton, they will
not need a camplete flow-through enclosure, and many will not need shields
at all, Therefore, the service time estimate of one hour and 15 mirutes
per year for the EPA quiet truck has bheen adjusted to 15 minutes to
reflected the much reduced“use of this level of quietipg technelogy to
meet the 80 dR level. Accordingly, the service cost increase, using an
industry labor rate of 825/hour, is considered conservative,

The incremental increases in muffler costs vué"‘eg’ohtained fran maffler

manufacturers' pricing information [5], as was the muffler useful life of
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estimate does not reflect actual costs to manufacturers, dealers, users,
or consumers (since the ability to pass through price increases, investment
credits, and taxing schemes is not taken into account}, it may be roughly
interpreted as the annual “"societal" cost of the regulation., Thus,

uniform annualized costs are useful for camparing the relative costs of
selected regulatory options,

To assess the relative costs and effectiveness of the 80 dB regulation,
uniform annualized costs and benefits have been determined for 83 dB, 80
dB, and 75 dB truck noise emission regulations, A 75 dP regulation was
included for the purpase of this analysis as representing current available
technolagy (equivalent to a design limit of 72 dB, the lewvel achieved by
the Quiet Truck Demonstration Program) and was assumed to go into effect
in 1987 to permit one full truck design cycle beyond the current 1983
effective date of the B0 dB regulation,

Costs for the 83 dB and 75 dB regulation are based in part on original
data reported in the Background Document for the Truck Noise Emission
Regulation. We have updated these costs fram 1975 dollars to 1980 dollars
by the application of appropriate econamic indices [B] as supplied to the
Agency by the Bureau of Lahor Statistics. We have adjusted estimates of
attendant quieting and operating costs to reflect industry data and our
experience in the Quiet Truck Demonstration Program, Market share by
vehicle category and overall fleet growth are based on industry sources
and independent econanetric projections,

Using the current B3 dB regulation {(which the industry has praised
for its cest-effectiveness) as a base for camparison, Table V presents
the relative ccst-effectiveness of the 83, 80 and 75 dB noise regulations,

The data in Table V was camputed by determining the incremental costs of
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each optlen and the incremental benefits over the time period 1980 to
20”0-

Econamic Impact of Revision of IMC Regulation

The econamic impact of reducing the IMC levels by 3 dB - which
corresponds to a Medium and Heavy Truck standard of 83 dB - resides almost
entirely in the increased operating ccets, No capital cost increases are
entailed because the MHT trucks as bought are in campliance with the
reduced IMC standard.

Rased on the MHT background document, the only significant increment
in operating costs of the 83 dB truck is that due to the increass in
replacement cost of the mufflers., 1In 1974, this increase was estimated
at, 14 per year, based on 3 muffler replacements in 8 years, ' E

In several phone calls made to truck parts suppliers, data was ;
obtained indicating that the average cost of a "heavy-duty® replacement
muffler for a heavy truck engine is about 5110. It appears that the after-
market no longer supplies cheaper, less effective mufflers, Thus, although
one might estimate that the "incremental cost" of the heavy duty muffler
over a less effective one could be $40 to $60, there really is no
satisfactory alternative to purchasing the effective muffler.

The estimated incremental cost in 1974 of replacing 3 mufflers in 8
yoars-for an 83 dB truck muffler as compared to the less-effective ones
then available was $14 anpually. At an average annual mileage of 50,000
per year for a long-hual t.ruck, the increment in maintenance cost would
hypothetically be about five-hundredths of a cent per mile.

Fram the macro point of view, the imputed increment in annual
maintenance coet for the entire fleet could be considered ag $56 million

Que to the reduction of the IMC limits., As pointed cut above, however,
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that figure is purely hypothetical, since for practical purpcses no
alternative cheaper, less-effective mufflers are available. The only
requirement is that the users follow proper maintenance practices, and
replace the mufflers as necessary-this incurring costs which are generally
considered a normmal business expense,

Econamic Benefits of 2 year Deferral of 80 dB MHT Standard

Deferral of the B0 dB MHT standard for two years generates savings

based on several factors, as detailed in the following:

1. Assuming that the 2-year delay is based on coincident timing of
the 80 dB noise standard and the new air emission standards,
there is a saving of development costs due to coordination of
the engineering engineering effort entailed.

2., Since the deferral allows the munufacturers to delay the bulk of
the engineering development effect for nolse control, there is a
savings of the cpportunity cost associated with the projected
expernditures.

3, Since the added noise control features for the 80 dB standard
are expected to Increase the price of each truck the user
industry will save on each as the trucks expected to be sold in
in each year of delay,

4, ‘the higher price of the A0 dB trucks is expected to cause about
a 5 per cent decrease in total truck sales in the first year of
the standard. (6ne manufacturer projects a 15 per cent decrease)
The two-year deferral will delay the economic impact of such a
sales drop until the industry has had additional time to recover

from the recent slump,
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The estimated dollar savings for each of the factors described are
summarized below:

1, For the manufacturers, the estimated industry cost savings for

coordinated engineering is about $10 million.

2, The cpportunity cost savings due to a 2-year delay in implementing

the 80 dB standard is estimated at about $5 million,

3. The savings to the custamer industry, based on an estimate of

500,00 trucks sold in the 2-year delay period at about $400 per

truck, is about 5200 million.
4, The dollar coat of a drop in sales is difficult to estimate, but

the delay of two-years would give the manufacturers additional time

to bolster their financial position to be able to absorb the impact

of such a drop.

It can be seen thersfore that the 2-year delay in the 80 dB standard
will have a significant beneficial econamic impact for the manufacturers
ard the carriers, As pointed out elsewhere, the revision of the MC
standard is expected to have a minimal econanic impact on the industry,
as campliance only requires the users to perform the maintenance activities
recanmended by the manufacturers. The bulk of the user industry is
already performing the required maintenance, and the asscciated costs

already have been taken into account in connection with the existing

regulations.
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TABLE ¥, COMPARISON OF THE RELATIVE COST-EFFECTIVENESS OF 83, 80 and 75 di
TRUCK NOISE EMISS1ON REGULATIONS (1980 Dollars)

Average
Regulatory Incremental Untform Annual Incremental Cost-Effectiveness
Level Anpnuatized Cost, Reductions in LHP, Relative to
{1980-~2000) (1980~2000) B3 dB Regulation
Millions Milljons/Year
1 )}
83 db 328.4 7.24 100%
2 2
- 80 dB (1983) 133.2 2,34 719.7%
2 2
75 db (1987) 395.8 3.55 - 40.7%

1. Incremental Costs and Benefits calcutated relative to the unreguiated truck.

2. Incremental Costs and Benefits calculated relative to the 83 dB truck reqgulation,




