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DRAFT

Stnce passage of the Noise Control Act of 1972 (Public Law 92-574, 86

Introduction

Stat. 1234) the Environmental Protection Agency (EFA) has been actively
concerned with abatement and contral of noise from medium and heavy trucks.
Section 18 of the Act directed the Administrator to establish noise emission
regulations for motor carriers engaged in interstate commerce. I[n October of
1974 the Agency promulgated an Interstate Motor Carrier (IMC) noise regulation
{40 CFR 202). The regulation prescribed in-use operating noise limfts,
effective October 15, 1975, for all vehicles with a Gross Vehicle Weight
Rating (BVWR) or Gross Combination Weight Rating {GCWR) in excess of 10,000
pounds. On September 8, 1975 the U.5. Department of Transportation (DOT),
which has the Federal enforcement responsibility for the IMC regulation,
issued a regulation (49 CFR 323) that prescribed test procedures for deteps
mining compliance with the (IMC) noise emissfon standards. The effective date
of the DOT regulation also was October 15, 1975, A number of states and local
jurisdictions have adopted and enforce the "in-use™ noise standards of the IMC

regulation as part of their individual noise control ordinances.

Subsequent to the IMC regulation, the Agency promulgated a regulation (40
(FR 205} under the authority of Section 6 of the Act, that established not-to-

exceed noise levels for medium and heavy trucks (MHT) manufactured after

January 1, 1978.

When the Agency promulgated the [MC regulation, it recognized that
certain adjustments to the noise limits would be required in the future
to ensure that the benefits anticipated from any "new product' ragulation

would be realized throughout the operating 1ife of new trucks.

This document analyzes the potential effects of aligning the levels of

the "in~use" IMC reguiatfon with the not-to-exceed levels of the "“new=-product"
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MHT regulation. 1In such an alignment, the IMC noise levels for trucks manu=
factured on or after January 1, 1978 would be consistent with the noise
emission standards of the MHT regutation. Trucks manufactured prior to

January 1, 1978 would not be affected.

The analysis of the potential effects of aligning the IMC and MHT
standards fs based on extensive field data on 1n-use truck noise levels,
supplemented by tire noise and vehicle noise degradation data that were not
avajlable when the IMC regulation was promulgated in 1974. The analysis
assesses the degree of compliance with the IMC standards by interstate motor
carrier vehicles, It further evaluates the change in the inause noise levels
of trucks since promulgation of the IMC regulation and the in-use noise levels
of trucks manufactured after January 1, 1978. The anaiysis concludes with an
assessment of the potential costs and benefits of an alignment of the IMC

regulation with the MHT regulation for post-1877 trucks.

Background
The Agency has addressed the medium and heavy truck noise problem through

both "fn-use" and "new product" controls. The "in-use" control was effected
through the promulgation of the Interstate Motor Carrier (IMC) regulation
which specified not-to-exceed nofse levels for vehicles {n three operating

reqimes:

o Low'speed operation; passby speed of 35 MPH or less, with soft ground
surface between vehicle and microphone - 86 dB{A)

o High speed operatfon; passby speed over 35 MPH, with soft ground
suprface between vehicle and microphone =~ 90 dB(A)

o Stationmary run-up test; with hard ground surface between vehicle and

microphane - 88 dB(A)
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The IMC levels were determined on the basis of the actual distribution of
truck noise levels in the early 1970's. The regulatory levels were intended
primarily to control the nofse from those vehicles that were exceptionally
noisy = e.g., trucks operating with defective exhaust systems, without a
muffler, or with excessively noisy tires. The regulatory levels effectively
set a "cap" on existing truck noise and required operators of exceptionally
noisy trucks to correct the causes of the excessive noise, bringing their
trucks into conformance with the rest of the fleet. In addition, the regquia-
tion provided an incentive for all operators to sustain the noise control

performance of their vehicles through proper maintenance.

While the IMC regulation served to remove the especially noisy vehicles
{"outliers”) from the IMC fleet, it did not require incorporation of new noise
control technaolaogy in the fleet's vehicles, Consequently, the average noise
level of the fleet could not decrease below the average for properly main-
tained pre-1978 vehicles. The MHT regulation, on the other hand, prescribed
Tower noise limits for new trucks that required application of new noise
control technology. Mare effective exhaust and muffler systems, quieter air
intake systems, and limited engine shielding were the principal methods used
to reduce vehicle noise. The intent was to permit only "quieted" trucks to
enter the fleet. Thus, over a period of time, if the lower levels of the MHT
vehicles were sustained, the average noise level of the fleet would decrease

with time, as the qufeted trucks comprised more and more of the fleet.

The MHT regulation was promulgated on April 13, 1976, and became effec-
tive January 1, 1978, 1t established a not-to-exceed noise level of B3 dB(A)
forrmed1um and heavy trucks manufactured on and after January 1, 1978, An 80
dB(A} level becomes effective in 1986. The MHT requlation specified a full-
throttle passby test conducted on an agoustically hard site. This fulls

throttle passby test is based on the SAE J366 test. Analyses(*} spe avail-

(*) Ref
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able that relate levels from this test to the noise levels obtained in IMC

low-speed passby and stationary tests.

The IMC and MHT regulations together have led te a substantial decrease
in truck noise over the past decade. Other factors that also contributed to
the reduction in truck noise during this period included the introduction of
the 55 mph speed 1imit which served to reduce high speed tire noise (the
principal contributor to truck nofse at speeds above 35 mph) and the increased
emphasis on fuel economy which resulted in the widespread use of lower-speed

engines, turbo-charged engines, and ribbed-tread radial tires.

Figure 1 shows the substantial decrease in truck noise levels that has
occurred during recent years., In 1973, prior to the IMC regulation, the
average noise level of vehicles over 10,000 pounds was 90 dB(A)* under typical
highaspeed (over 35 mph) highway operation**, Average noise level dropped to
less than 86 dB8(A) by the end of 1976, primarily as a result of the IMC
regelation. The fleet average noise level has continued to decline since 1977
with the introduction of new trucks that are subject to the 83 dB{A) MHT
regulation. This deciine is expected to continue until the late 1990°s as the
pre-1978 trucks in the fleet are replaced by the quieter MHT-regulated trucks.
However, this depends on proper maintenance of the vehicles to ensure reten-

tion of their low noise characteristics.

Figqure 1 further shows that the IMC regulation's high-speed current noise
standard of 92 dB{A) is substantially above the present in-use average truck
noise level, The effects of the MHT regqulation are only baginning to be seen

in the in=-use average because over gne=half of the trucks now in the fleet

*Note: ATl noise levels reported herefn are adjusted ("normalized") to a
distance of 50 ft from the vehicle or highway lane centerline and an assumed
acoustically "hard" surface between vehicle and microphone.

**A Society of Automotive Engineers (SAE) voluntary standard which reflected
this average noise level had been in existence for several years.
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sti1] are of pre=1978 manufacture. The typical 1ifespan of a medium or heavy
truck is about 15 years. As the present MHT trucks age their noise levels may

increase in the absence of aligned IMC nofse standards that wiil induce proper

maintenance.

Levels of Truck Noise

The current high-speed, Tow-speed, and stationary IMC Noise level limits,
of 92, 88, and 88 dB(A) respectively, are based on actual fleet noise levels
of the early 1970's. They were seiected to eliminate the worst-case offenders
from the highway. Table 1 summarizes the "real world" field measurement data
and sources on which truck noise levels for the original IMC requiation were
based. The fleet average for high-speed noise was between 89 and 90 dB(A) in
the early 1970's, Low-speed levels averaged 86,7 dB(A) during that period,

while statfonary test levels averaged 86.2 dB(A).

The relationship of the IMC regulatery levels to noise levels of the
early 1970's truck fleet is shown in Figures 2, 3, and 4. Figure 2 shows
that 75 to 80% of the truck fleet was at or below 92 dB{A). Hence, it was
anticipated that approximately 20-25% of the fleet would exceed the 92 dB({A)

highespeed IMC noise level limit and thus would require corrective action to

provide some degree of quieting.

The percentage of trucks at or below different low-speed noise levels s
shown in Figure 3. The distribution in Figure 3 {5 derived from Table 9 {in
the IMC Background Document [t] and from additfonal information in the MHT
Background Document [4], While this distribution was not presented in the IMC
Background Document, it represents the distribution of actual law-speed truck

nofse levels during the early 1970's.

The distribution presented in Figure 4 shows that in 1972-1873 approxia-
mately 75% of trucks did comply with the IMC stationary test level of BB8dB(A),
This distribution is derived from low-speed data presented in the MHT Back-

-6 -
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TABLE 1, OBSERVED TRUCK NOISE LEVELS -1972«1974,
IMC Operating Source and Year Measured Regulatory
Regime Average Noise Level
Noise Level Limit
(dB (dB}
(A (A
High Speed Interstate Motor Carrier Back- 89.0
ground Document [T), 1965-1872
Florida Department of Environ= 89,2 92
mental Regulation [2], 1974
New Jersey Turnpike Authority [3] 90.2
1973
Low Speed Interstate Motor Carrier Back- *
ground Document f1], 1965-1972
Medium and Heavy Truck Background 88
Document (4], 1972-1973 86.7
Stationary Interstate Motor Carrier Backe 86.2 a8
Test ground Document (1], 1972-1974

*The Interstate Motor Carrier Background Document presents data from several
states showing the percentage of vehicles complying with proposed IMC levels,
but it does not present average noise levels.
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FIGURE 2. CUMULATIVE PERCENTAGE DISTRIBUTION OF TRUCK NOISE LEVELS:
PRE-INTERSTATE MOTOR CARRIER REGULATION - HIGH SPEED.
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ground Document. The distribution is corrected by an amount, shown in the IMC
Background Document, which relates statfonary levels to Tow-speed passby

levels.

There 15 extensive information on the current level and distribution of
truck noise. The Bureau of Motor Carpier Safety (BMCS) of the U.S. Department
of Transportation has enforcement responsibility for the IMC regulation.
BMCS has made almost 10,000 noise measurements in the past 2 years in its
IMC enforcement activities. These noise measurements are obtained priharfly

with stationary tests,

EPA enforcement activities for the medium and heavy truck regulation
have generated substantfal information on the noise levels of trucks manufac-
tured since January 1, 1978. Production verification data supplied to the
Agency are closely related to low-speed IMC levels. Surveillance data from
MHT enforcement activities provide information on both low=-speed and station-

ary test noise levels,

Table 2 presents a summary of recent measurements of truck noise and the
sources of the measurements., The table is comparable to Table 1 except that
measurements are reported both for the entire truck fleet and for trucks

manufactured since January 1, 1978,

Comparison of Tabie 1 and Table 2 shews that the average noise level
of the entire in-use fleet decreased significantly between the early 1970's
and 1977, and decreased further after 1973, as the post«1977 trucks entered
the fleet., The average high-speed noise Tevel 15 now approximately 85 dB{A),
compared with 89-90 dB{A} in the early 1970's. The average high-speed ievel
of the MHT fleet is 83.4 dB{A), 1.3 dB below the corresponding BMCS entire

in-use fleet average and 9 dB below the current IMC high-speed noise limit.

e ll =
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TABLE 2. OBSERVED TRUCK NOI. .

ﬁ

EVELS - 1977-1981.

Entire In-Use Fleet

MHT In-Use Fleet*

IMC Operating . Measured Measured Regulatory
Regine Source and Year Average Noise Source and Year Average Noise Noise Leve
Level (dB)(A) Level (dB){A) (Limit {(dB)
itigh Speed Bureau of Motor Carrier 84.7 Bureau of Motor Carrier 83.4
Safety [5], 1980 Safety [6], 1980-1981 92
Flarida Department of 85.9
Environmental Regul-
lation [2], 1977
Low Speed Sufficient Data Not Available EPA Product Verification B0 .6
Data [7], 1978 88
roise contribution
EPA Surveillance Data 80.2
[81, 1978
Stationary Bureau of Motor Carrier Bureau of Motor Carrier 79.2 )
Safety [6}); Safety [6], 1980-198] 88
1979 82.0 EPA Surveillance Data 77.9
1981 79.9 (8], 1978

_ *Trucks manufactured after Janaury 1, 1978.
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Staticnary test data show a similar decline in vehicle noise from pre=
regulatory levels, The in-use fleet has an average stationary test noise
tevel of 80-82 dB(A), and the MHT fleet has average levels of 77-78 dB{A), or

10 dB below the current standard.

The average low-speed noise level of the MHT fieet is approximately 80
dB(A} or about 8 dB(A) below the current IMC level, However, the BMCS has
conducted lowaspeed measurements for only 60 trucks, an insufficient sample

for the prupose of this analyéis.

Fiqures 5, 6, and 7 present the distributions of high-speed, low-speed,
and stationary test truck noise levels upon which the average entries fn Table
2 are based. Together, these figures show the high degree of compliance with
the current IMC noise levels, particularly for trucks manufactured since
January 1, 1978. Figure § shows that in 1980, 99% of the entire in-use fleet
was at or below the IMC high-speed noise level limit of 92 dB(A). In addie
tion, Figure 5 shows that virtually the entire MHT in-use fleet is in compli=

ance with the current high-speed standards.

The distributions of low-speed truck noise shown in Figure 6 are exclu-
sively for the MHT fleet. Both distributions show that the MHT fleet {s well

below the current low-speed noise level 1imit of 88 dB{A).

The impact of the MHT regulation 1is evident from the distributions in
Figure 7. The distributions for the overall fleet show the decrease in
noise levels between 1979 and 1981 as trucks in compliance with the MHT
regulation become a larger proportion of the fleet. The dashed 1ine in Figure
7 is the BMCS distribution for trucks manufactured since January 1, 1978.

Again, virtuaily all these vehicles are at or below the current IMC stationary

lk:;) test nofse level limit.
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The data presented in Figures 5, 6, and 7 represent the (real world)
truck noise information base upon which to develop IMC noise emission stan-
dards that are aligned with those in the MHT regulation. The Agency has
recently conducted an analysis of vehicle noise degradation. The noise
levels of 26 medium and heavy trucks were monitored during 1978 and 1979 to
attain data on acoustical degradation. Efght of the trucks were manufactured
after January 1, 1978 and cdmp]1ed with the MHT regulation. The results of
the analysis are summarized fn Figure 8., In general, the results are incon=
clusive. Some vehicles became as much as 4 dB noisier during the period,
while other vehicles becams as much as 4 dB quieter. (One anomalous observa-
tion was eliminated.) On average, there was no degradation - the increases
were offset by decreases. Of the 8 vehicles that complied with the 82 dB(A)

regulation, 5 became quieter and 3 became noisier, These observations are

shown with the diagonal markings in Figure 8.

-17-
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Aligned Levels and Projected Compliance

The original low=-speed IMC standard was developed to address drive
train noise, e.g., engine, transmission, and exhaust system, Drive train
noise 1s exactly what the MHT regulation has reduced. The 4 dB difference
between the IMC low-speed and high-speed nofse limits was to account for tire
nojse at higher speeds.* That differential was intended to eliminate exces=
sively noisy tire dasigns. The statfonary test was included in the original
IMC regulation in order to facilitate measurements at weigh statfons., Note
that while the high-speed and lowsspeed levels are specified for a "soft"

sita, the stationary test leve] 1s specified for a "hard" site,

There were two underlying principles upon which the IMC levels were

originally selected:
0 The levels were based on the actual noise level of the truck fleet.

o The levels were designed to reduce the noise of the very noisiest

trucks, as opposed to that of the average truck.

These same principles have been relied on to project reasonable nolse
1imits for an aligned IMC regulation. Information on the level and distribu-
tion of truck nofse for vehicles manufactured since January 1, 1978 has been
extensfvely reviewed. Recommended noise 1imits for an aligned IMC regulation
based on this review are presented in Table 3, Consistent with the other data

presented herain, the levels are “"normalized" to hard-site values.

*The & dB differentfal between the low~speed and high-speed levels still
appears valid. Speed limits at the time of the original IMC regulation were
65 mph and above, while the current speed limit is 55 mph., This speed reducs
tion reduces the contribution of tire noise in the high-speed test. A reduc
tion in speed from 65 to 55 mph reduces the nofse of a typfcal tire by approx-

imately 2.5 dB,
~]Ga
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TABLE 3. ALIGNED IMC NOISE LEVEL LIMITS

Noise Level Limit (dB)(A)

Operating
Regime Original Aligned
High Speed 92 87
Low Speed 88 83
Stationary Test a8 i 83

The aligned noise level Imits for all operational modes are below
current 1imits. This represents a 70 percent decrease In sound power,

equivalent to reduction of the size of the fleet by 70 percent.

The ant1&1pated compliance of the affected vehicles with the aligned
levals 15 presented in Figures 9, 10, and 11. The distributions in the
figures are based an actual field measurements of noise from trucks manufac=-
tured after January 1, 1978, The distributions can be interpreted as showing
the prabability that any MHT truck wi]l comply with a regulatory limit equal
to the indicated noise level. Approximateiy 90 percent of vehicles affected
by this alignment aiready comply with the aliéned noise limits. Thus, the
aligned limits are consistent with the principles upon which the original
1imits were based and affect only the very noisiest vehicles., Table 4 summa-
rizes information from the three figures by showing the percentage of trucks

at or below alternative high~speed, low=-speed and statiopary test noise

Timits.

As 1s shown in Figure 9, 90 percent of the MHT fleet is in compliance
with an IMC high=speed noise level limit of 87 dB(A). In contrast, approxi-
mately 20-25% of the fleet exceeded the original IMC high-speed noise level

1imit.
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~+Tha distribution is based on 121 field measurements condycted during Rureau
x\_d) Motor Carrier Safety enforcement activities in the 1980-1981 period.
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*The distribution 15 based on 152 field measurements obtained of 1978 model
year trucks during EPA enforcement surveillance actiities in 1978,
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of Motor Carrier Safety Enforcement activities in the ]980-198] period.
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Similarly, 90 percent of the MHT fleet is 1in compliance with an IMC

o
,J low=speed naise level limit of 83 dB{A). This is shown in Figure 10. The
anticipated compliance with the aligned stationary test level is presented in
Figure 11. Approximately 90% of the MHT fleet {s in compliance with the
aligned Timit,
TABLE 4. PERCENTAGE OF TRUCKS AT OR BELOW
NOTSE LEVELS IN IMC TEST MODES
] { |
- High Speed i Low Speed i Stationary
w1 | E——
{dB) % % %
a0 f’ 36 i 80 ; 66
8 | 43 ‘ 89 76
""”/ 82 ' 62 [ 94 85 !
83 ! 74 98 0
f 84 ; 84 - : 99 94 5
. 85 ! 91 %
T | 95 98
87 98 99 f
' ss 99 | E
f 89
| 90 B
1,274,000 MHT Regulated Trucks as of 1/1/82.
-
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Trucks complying with the 83 dB(A) MHT regulaticn are subtantially
quieter than older, pre-regulatory trucks.  Continued realization of the
benefits of the low noise emissions of these trucks requfres that their noise
control treatments be properly maintained. The cost of this maintenance is
part of annual operating costs and these costs were accounted for in the

estimated cost of compliance for the 83 dB(A) MHT regulation.

The composition of the U.S. medium and heavy truck fleet constantly
changes over time as new, quieter vehicles enter the fleet and older, pre=-
regutatory vehicles retire from service. Trucks typically remain in service

for 10«15 years, and some are in service even longer. Therefore, change in

vehicle noise has a gradual impact on the overall level of fleet nuise.

Tabie 5 presents a projection of the annual sales of medium and heavy
trucks from 1980 and 1996 [10]. This projection was prepared by Chase Econo=-
metrics and was the baseline forecast in the recent analysis in support of the
deferral of the 80 dB{A) medium and heavy truck regulation., The forecast

shows a modest upward sales trend over the forecast period,

Table 6 presents survival rates for trucks. These rates show the percen-
tage of the fleet that "survives" from one year to the next. For example, 97%
of S-yearepld trucks will survive to become B-year~old trucks. The survival

rate drops below 50% 1n year 12.

Table 7 presents the impact of the projected truck sales in Table 5 and
of the truck survival rates in Table 6 on the composition of the fleet.
Regulated trucks, i.e., those mapufactured after January 1, 1978, will account
for more than half the fleet by 1987 and the percentage of these trucks in the

fleet will continue to increase as pre-1978 trucks leave service at an

) tncreasing rate beyond 1990,

=26~
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Reviaw of the data presented in Fiqures., 9, 10, and 11, and in Table 4,
shows that the aligned levels are consistent with the philosophy of the
original IMC regulation. Each of the aligned limits is well above the poisz
levels of the average truck. Only the very noisfest trucks would have difff~
culty complying., These very noisy trucks were the focus of the original IMC
levels and continue to be the focus in this alignment process. Non-complying
trucks. could easily be brought into compliance through proper maintenance.
The post=1977 (MHT} trucks have been manufactured to meet an 83 dB(A) noise
level 1imit in a low speed acceleration test (with a design target level of 81
dB(A) to account for reduction variability}. The alignment of the IMC requla=
tory levels with the MHT standard is intended to assure that the quiet charac-

teristics of the trucks are maintained.
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TABLE 5. PROJECTED ANNUAL SALES OF MEDIUM AND

HEAVY TRUCKS.

" Year

1680
1581
1982
1983
1984
1985
1986
1987
1988
1989
1990
14891
1992
1993
1994
1995
1996

Chase Econometrics.

YD)

19801996,

Total
(1,000's)

250
248
246
282
318
322
326
328
329
334
340
338
336
338
340
357
378




TABLE 6. PROJECTED SURVIVAL RATES.

-,
‘ | Total
i Year {(1,000's)
]
1 100.0
2 100.0
3 99.98
4 99.27
5 97.11
6 93.29
7 87.83
8 80.89
I 9 72.72
(f_ 10 63.64
\u:> 11 54,02
12 44,24
13 34.69
14 25.76
15 17.80
16 11.13
17 5,98
18 2.48
19 0.62
20 0.13
Source: "Natfon] Roadway Traffic Noise Exposure
. Model," U.S. Enviranmental Protection Agency.
\_
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Year

1580
1481
1982
1983
1984
1985

j 1986

A

1987
1988
1985
1950
199

TABLE 7. ESTIMATED FLEET COMPOSITION.

Total Truck
Population
(1000's)

4,620
4,790
4,960
5,110
5,270
5,400
5,550
5,660
5,790
5,910
6,030
6,150

Post~1977
Trucks
{1000's)

1,170
1,418
1,660
1,928
2,217
2,484
2,740
2,968
3,169
3,346
3,499
3,623

«20a

Pre-1978
Trucks
(1000°s)

3,450
3,372
3,300
3,182
3,063
2,912
2,810
2,692
2,621
2,564
2,531
2,527



HEALTH AND WELFARE BENEFITS

In 1973, pursuant to a directive from Congress [11] and based on a large
body of evidence, the Agency determined [12] that a day-night sound level
(Ldn) value of 55 dB represents the lower threshold of noise that can

jeopardize the health and welfare of people. Above this level, noise may

_cause adverse physiological and phychological effects. These effects aiso

often result in personal annoyance and community reaction. Above an Ldn
value of 75 dB, noise can cause hearing loss. Exposure to nolse levels
above an Ld.n of 75 dB 1s considered to be severe by the Federal Interagency

Urban Noise Guidelines and land with such noise levels is considered unaccept-

able for housing [23].

In order to assess the potential impacts and benefits of possible noise
emission regulations, the agency computes the number of people that will be
affected at various values of Ldn in future years. It also employs the
Level-Weighted Populatfon (LWP) descriptor as a measure of noise impacts. LWP

expresses ip a single numbep both the extent and severity of noise impact.

The extent of impact refers to the number of pe0p1é who are adversely af=
fected, while the severity represents the degree to which each person f{s
affected. Therefore, LWP provides & simple method to compare benefits of
di fferent nofse reduction options. This methed is recammended by the National

Academy of Sciences for use in noise fmpact assessments [14].

Computation of the LWP {s based on combining the number of people exposed
to noise levels above Ldn of 56 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 11 is a pictorial representation of the LWP prin-

ciple. The circle represents a source which emits noise to a populated area

a30a-
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Figure A4

Siz raal pecpla
partially impactad

Equivalant totally
impactad populatfen
(LWP 2 2.0)

LEVEL-WEIGHTED POPULATION: A METHOD TQ ACCOUNT
FOR THE EXTENT AND SEVERITY OF NOISE [MPACT
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represented by the figures, The partjal 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. In this example, six real people are adversely affected to varying
degrees (partially shaded) by the noise. The sum of these partial impacts is
equated to a Level-Weighted Population that is represented by the two totally
shaded figures., A more detailed description of this method of assessing

impacts and benefits may be found in Appendix A.

The Agency, in cooperation with the Federa] Highway Administration, has
developed a computer model which can be used to estimate the number of people
in the U.S. exposed to traffic noise at various values of Ldn’ and to
calculate LWP [15]. It accounts for all of the nation's roads and strests,
their associated dewelling units and population and the amount of traffic, mix
of vehicle type and mode of operation on each roadway type and speed range,

It enables annual updates to the vehicle population taking into account the

introduction of quieter newly-manufactured vehicles and retirement of old

worn=-out vehicles.

Prior to the promulgation of the Federal medium and heavy truck noise
emission regulation in January 1976, the Agency used an early version of this
model to estimate the population that is adversely affected by medium and
heavy truck noise [4]. This analysis was redone with an updated model in 1980
[10] and provides the basis for this assessment of the benefits associated

with the proposed alignment of the IMC and MHT neise regulations.

In the absence of noise emission regqulations to control surface transpor=

tation noise, the number of people exposed to day-night sound levels above

Ldn of 55 dB would be expected to increase by 65% aver those similarly

=32a
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exposed in 1980; the corresponding increase in LWP would be 73.1%, Thus,
without controls on the noise emission of vehicles or increased application
of noise attenuating devices, i.e., highway noise barriers and improved noise
insutation of personal dwellings, it is clearly evident that the surface

transportation noise impact would continually worsen.

Within the fleet of vehicles operating on the Nation's roadways, medium
and heavy trucks (trucks over 10,000 1bs. Gross Vehicle Weight Rating, GVWR)
constitute the primary source of traffic nolse. Today, noise impacts from
trucks account for approximately 73 percent of those people exposed to day-
night sound levels above 55 dB. The large contribution that trucks make to
the national noise impact results from their high noise emissions compared to
those of Ether vehicles., For example, Federal Highway Administration data [15]
show that, under ¢ruising conditions, a medfum truck 15 equivalent in noise
intensity to approximately 10 automobdbiles, while a heavy truck is equivalent
to roughly 32 automobiles. Under low speed acceleration conditions, a
medium truck <an be equivalent in noise intensity to 35 automobiles, while a

heavy truck can be equivalent to 200 automobiles.

We estimate that in the year 2000, 157.5 million paople would have been
exposed to day-night average sound levels (Ldn) above 55 decibels in the
absence of the MHT regulation. The 83 dB MHT regulation 15 expected to reduce
the number of people so impacted by 21,6 million, to 135.9 million. However,
much, if not all, of this reduction could be lost if the IMC requlation is not

al1gnaed with the MHT reguIatfon.

Table 8 summarizes the estimated numbers of people impacted at three
intervals of noise expsoure, the total number of people exposed to Lgn 1n

excess of 65 dB and the corresponding Level-Weighted Population. The potential

«33=
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for increased impact from trafic nolse is significant, particularly in areas
of the most severe impact, where the potential increase is approximately one
million people, or 48%. The potential {increase in Level-Weighted Population
in the year 2000 is estimated to be from 42 to 52 million, an increase of 24%.
The benefit of this proposed alignment of the IMC regulation with the MHT

regqulation is the prevention of these increased impacts.

=G



Summary of Potential Impacts and Benefits

Table 8

for People Exposed to Traffic Nois»

Number of People in Millions

Potential Increase
in 2000 if the
IMC and MHT
Regulations are

... Not Aligned

Potential
L,..(dB)} Noise Year 2000 Year 2000
Iaﬂervai Exposure Current With Aligned Without Aligned  No. of
in dB Class (13) (1980) IMC Reg. IMC Reg. People %
5565 Moderate 76.1 107.7 124.3 16,7 16
Exposure :
6575 Signiftfecant 17.8 26.1 30.0 3.9 15
Exposure
75«85 Severs 1.1 2.1 3.1 1.0 48
Exposure
Total Number
Exposed to
Greatar than
Lan 55 dB 95.0 135.9 157.5 21.6 16
Level-Weighted 30 42 52 10 24
Population
Millions
~35-




FIGURE 11.

LEVEL-WETGHTE]} POPULATION: A METHOD TO ACCOUNT
FOR EXTENT AND SEVERITY OF NOISE IMPACT
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APPENDIX A

§202.10

be positioned on a line perpendicular
to the track 100 feet from the track
centerline,

{2} Rall car nolse measurements
shall be made when the locomotives
have passed a distance of 500 feet or
10 rafl ears beyond the point at the in-
tersection of the track and the line
which extends perpendicularly from
the track to the microphone location,
providing any other locomotlves are
also at least 500 feet or 10 rall car
lengths away f[rom the measuring
peint. The maximum sound level oh-
served In this manner which exceeds
the noise levels specified in §201.13
shall be utilized for compllance pur-
poses.

(3) Measurements shall be taken on
repsonahly well maintained tracks.

(4) Noise levels shall not be recorded
if brake squeal is present during the
test measurement.,

{d) Locomotive pass-by test. (1) For
locomotive pass-by tests, the micro-
phane shall be positioned on a line
perpendicular to the track at & point
100 feet from the track center line,

(2) The noise level shall be mensured
as the locomotive approaches and
passes by the mierophone location,
The maximum nolse level observed
during this period shall be utilized for
compliance purposes,

(3) Measurements shall be taken on
reasonably well maintained tracks.

FLEbn Lu- TRAL A1ID Kiaania Ml b
e Bhekoima L
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PART 202—MOTOR CARRIERS EN-
GAGED IN INTERSTATE COMMERCE

Subport AGeneral Provisians

Sec,

202,10 Definitlons.

202,11 Effective date, . X
202.12  Applicabllity.

Subpart B—=|nterstate Molor Carrlar Cparations™, |

Standards

202,20 Standards for highway operations.

202.21 Standard for operatlon under sta.
tlonary test,

202.22 Visual exhaust system (nspection.

202,23 Visunl tire inspection,

AuTHoniTy: Section 18, 38 Stat. 1248, 42
U.5.C. 4917(n).

Sounce 30 FR 28215, Oct. 20, 1974, unless
otherwise noted,

Subpart A--Goneral Provisions

§ 202,16 Definitions.

As used in this part, all terms not de-
fined herein shall have the meaning
given them in the Act:

(a) “Act” means the Noise Control
Act of 1972 (Pub.L, 92-574, 88 Stat.
1234)

(b) “Commaon cartier by motor vehi-
cle” means any person who holds him-
self out to the general public to
engage [n the transportation by motor
vehicle in interstate or forelgn com-
merce of passengers or property or
any class or classes thereof for com.
pensation, whether over regular or ir-
regular routes,

te} “Contract carrier by motor vehl-
cle’” means any person who engages in
transportation by motor vehicle of
passengers or property in interstate or
{orefgn commerce for compensation
(other than transportation referred to
in paragraph (b) of this section) under
continuing contracts with one person
or a limlted number of persons either
(1) for the furnishing of transporta.
tion services through the assignment
of motor vehicles for a continuing
perjod of time to the exclusive use of
pach person served or (2 for the fur-
nishing of transportation services de-
signed to meet the distinet need of
each individual customer,

(d) "Cutout or by-pass or similar de-
vices" means devices which vary the
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exhaust system gas [low so as to dis-
charge the exhaust gas and acoustle
energy to the atmosphere without
passing through the entire length of
the exhaust system, including all ex-
haust system sound attenuation com-
ponents,

(e) “dB{A} means the standard ab-
breviation for A-weighted sound level
In decibels,

(f} "Exhaust system" means the
system comprised of n combination of
components which provides for en.
closed flow of exhaust gag from engine
parts to the atmosphere.

{g} “Fast meter response” (means
that the fast dynamlic response of the
sound [evel meter shall be used. The
fast dynamic response shall comply
with the meter dynamic characteris.
ties in parapraph 5.3 of the American
Natlonal Standard Specification for
Sound Level Meters, ANSI S1, 4-1971.
This publication Is avallable from the
Amerjcan Natiopal Standards Insti-
tute, Inc, 1420 Broadway, New York,
New York 10018,

(h) “Groess Vehicle Welght Rating”
(GVWR) means the value specifled by
the manufacturer as the loaded welght
of a single vehicle.

(f) "Q@Gross Combination Welght
Rating” (GCWR) means the value
specified by the manufacturer as the
!tlmded weight of a combination vehi-
cle.

() "Highway" means the streets,
roads, and public ways in any State,

(k) "Interstate commerce" means
the commetce between any place ina
State and any place i another State
ot between places in the same State
through another State. whether such
commerce moves whoily by motor ve-
hicle or partly by motor vehicie and
partly by rail, express, water or air.
This definitfon of “interstate com-
merce” for purposes of these regula.
tions Is the same as the definition of
“interstate commerce” In section
203¢a) of the Interstate Commerce
Act, [49 U.8.C. Section 303(a))

{1) "Motor-carrier’ means a common
carrler by motor vehicle, a contract
carrier by motor vehicle, or a private
carrier of property by mator vehicle as
those terms are delined by paragraphs
(14}, (15), and (1) of section 203(a) of

9

7

§202.12

the Interstate Commerce Act (49
U.5,C. 303¢a).

{m) "Motor vehicle"” means any vehi-
cle, machine, tractor, traller, or semi.
traller propelled or drawn by mechani-
cal power and used upon the highwnys
in the transportation of passengers or
property, or any combipation thereof,
but does not include any vehicle, loco-
maotive, or car operated éxclusively on
a rail or ralls,

() Muffler” means a device for
abating the sound of escaping gases of
an internal combustion engine,

(0o} "Open site’” means an area that
I3 essentially Iree ol large sound-re-
flecting objects, such as barriers, walls,
honrd fences, signboards, parked vehl-
cles, bridges, or buiidings.

(p) "*Private carrier of property by
motor wvehicle” means any person not
[ncluded in terms *‘common cartier by
motor vehicle” or “contract earrier by
motor vehicle', who or which trans-
ports in interstate or forelgn com-
merce by motor vehicle property of
which such person s the owner, lessee,
or bailee, when such transportation is
for sale, lease, rent or bailment, or [n
furtherance of any commercial enter.

prise.

(¢} "Sound level'* means the quanti-
ty [n decl measured by a sound
level meter satisfying the reguire-

ments of Amerlcan National Stand-
ards Specificatlion for Sound Level
Meters S1.4-1971. This publication |s
available from the American Natfonal
Standards Institute, Inec., 1430 Broad-
way, New York, New York 10013,
Sound level is the frequency-weighted
sound pressure level obtained with the
standardized dynamie characteristic
Yfast” or “slow" and weightihg A, B, or
C; unless indieated otherwise, the A-
weighting is understood.

§302.11  Effective date,

The provisions of Subpart B shall
become effective Gctaber 15, 1975,

§202,12  Appilcability.

{a} The provisions of Subpart B
apply to all motar carriers engaged in
interstate commerce,

(b} The provisions of Subpart B
apply only to those motor vehlcles of
such motor carriers which have a
gross vehlicle welght rating or gross



§202.20

combination welght rating in excess of

10,000 pounds, and only when such
motor vehicles are operating under
the conditions specified in Subpart B.

{c) Except as provided in paragraphs
td) and (e of this section, the provi-
sfons of Subpart B apply to the total
sound produced by such motor vehi-
cles when operating under such condi-
tions, Including the sound produced by
auxiliary equipment mounted on such
maotor vehiclaes,

J(d) The provisions of Subpart B do
not apply to auxiliary equipment
which |s normally operated only when
the transporting vehicle is stationary
or s moving at a speed of 5§ miles per
hour or Jess, Examples of such equip-
ment include, but are not limited to,
cranes, ssphalt spreaders, ditch dig-
gers, liquid or slurry pumps, air com-
pressors, welders, and trash compac-
tors.

(e) The provislons of Subpart B do
not apply to warning devices, such ns
homns and sirens; of to emergency
equipment and vehicles such as fire
englnes, ambulances, police vans, and
rescue vans, when responding to emer-
gency calls; or to snow plows when n
operation.

Subpart B—Interstate Motor Carrier
Oporations Standards

820220 Stapdards for hig}nwny oper-
ntions.

Nn motor carrier subject to these
regulations shall operate any motor
vehicle of a type to which this regula.
tion is applicable which at any time or
under any condition of highway trade,
load, acceleration or deceleration gen-
erates ao sound level in excess of
BOdB(A)Y me .on_an open site

At meter respongeYat 50 feet
from the centerline of lane of travel
on highways with speed limits of 35
MPH or less; or 80 dB{A) measured on
an open site m@
at 50 feet from the center
of trovel on highways with speed
1lmits of mote than 35 MPH.

p202.21 Stndard for operntion under sta-
tionary test.

No motor carrier subfect to these

requlations shall operate.any motor
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vehicle of a type to which this regula-
tion is applicable which generales o
sound level in exress of BE dB(A)
measured on _an_open site with fas
‘meter response it 50 Teet ITomt the
‘fonpitudingl centerline of the vehicle,
when {ts engine Is accelerated Irom
{dle with wide open throttle to gov-
erned speed with the vehlcle station-
ary, transmission In’ neutrnl,' and
cluteh engaged. This § 202,22 shall not
apply to any vehicle which is not
equipped with an engine speed gover-
nor.

820222 Visunl exhuust sysiem inspection.

No motor carrler subject to these
regulations shall operate any motor
vehlicle of & type to which this regula-
tion is applicable unless the exhaust
system of such vehicle 1s (a) [ree from
defects which affect sound reduction;
(b) equipped with a muffler or other
noise dissipative device; and (c) hot
equipped with any cut-out, bypass, or
similar device,

202,23 Visual tire Inspection,

No motor carrier subject to these
regulations shall at any tlime operate
any motor vehicle of a type to which
this regulation s applicable on o tire
or tires having a tread pattern which
as originally manufactured, or as
newly retreaded, Is composed primar.
ily or cavities In the tread (excluding
sipes and local chunking) which are
not vented by grooves to the tlre
shoulder or cireumferentially to each
other around the tire. This § 202,23

shall not apply to any motor vehlcle

wiiich |s demonstrated by the motor
carrier which operates It to be [n com-
pliance with the nolse emission stand-
ard specified for operations on high-
ways with speed Umits of more than 35
MPH in § 202,20 of this Subpart B, if
the demanstration s conducted at the
highway speed limit In effect at the In-
spection location, or, if speed Is unlim-
ited, the demonstratien Is conducted
at a speed of 65 MPH,

PART 203~LOW/-NQISE-EMISSION
PRODUCTS

ec.
203,! Definitions,
203.2 Application for certification.
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tc} For purposes of section Lld) of
the Noise Control Act, the Administra-
tor may consider any export exemp-
tlon under Section 10(1X2) as vold ab
Initlo with respect to each new prod-
uet Intended solely for.axport which s
distributed in commerce for use in any
State,

(d) In deciding whether to institute
proceedings against 1 manufacturer
pursuant to section 11(d)X 1) of the Act
with respect to any product originally
Intetzded solely for export but distrib-
uted In commerce [or use (n any state,
the Administrator will consider:

(1) Whether the manufacturer had
knowledge that such product would be
distributed (n comemetce for use (n any
state; and

{2) Whether the manufacturer made
reasonable efforts to ensure that such
product would not be distributed In
commerce for use in any state. Such
rensonable efforts would Ineiude con.
sideration of prior deallngs with any
petson which resulted [n Introduction
into commerce of a product monulac-
tured for export only, investigation of
prior instances known to the manufac.
turer of introduction into commerce of
a product manufactured for export
only, and contract nrovisions which
minimize the probability of introduc-
tian [nto conunerce af a product man-
ulactured for export only,

(41 FR 15544, Apr, 13, 1P78, a5 amended at
{2 FR 61457, Dec, 5, 1077)

§2055-6 Grantlng of exemptions,

(1) If upon completion of the review
of an exemption request, the granting
of an exemption i3 deemed appropri-
ite, a memorandum of exemption will
be prepared and submitted to the
manufacturer requesting the exemp-
tion. The memorandum will set forth
the bnsis far the exemption, its scope,
and such terms and copnditions as are
deemed npecessary to protect the
pubtic health and welfare, Such terms
and conditions will generally Include,
but are not limited to, agreements by
the applicant to conduct the exempt
activity in the manner described to
EPA, create and maintaln adequate re.
Cords accesalble to EPA al reasonable
times, employ labels for the exempt
Products setting forth the nature of
the exemption, take appropriate meas-

59

ency § 205,50

ures Lo assure that the terms of the
exemption are met, and advise EPA of
the termination of the activity and the
ultimate disposition of the products.
EPA may lHmit the scope of any ex-
emption by placing restrictions on
time, location and duration,

(h) Any exemption granted pursuant
to paragraph (a) of thls section, shall
be deemed to cover any subject prod-
uct only to the extent that the speci-
fled terms and conditions are complied
with., A breach of any term or condi-
tlon shall cause the exemption to be
vold eb inilfo for purposes of section
11¢d) of the Act and may glve rise to
an arder by the Administrator with re-
spect to any product subject to such
exemption, whether distributed before
ot after such breach, The Administra-
tor may also, upen netice and opportu-
nity for a hearing, withdraw the ex-
emption at any time [f he determines
that the publle health or welfare is en-
dangered,

(411 FR 15544, Apr. 13, 1876, as amended at
42 FR 81457, Dee, 5, 1877]

§205.5-T Submission of exemption re-
quest,

Requests for exemption or further
information concerning exemptions
and/or the exemption request review
procedure should he addressed to:

Directar, MNeise Enpforcement Divislon
{EN3AT), U5, Environmental Pratectlon
Agency, 401 M Street SW,, Washingten,
D.C. 20440,

(41 FR 15344, Apr. 13, 1976, a3 amended at
43 FR 12326, Mar. 24, 1878)

Subpart B—Modium and Heavy
Trucks

No<z: Effectlve January 1, 1978, the provi-
slons of 40 CFR 205.50-205.59 shall not
apply with respect to any [ire apparatus,
This action |s a stay pending reconsider-
ntion of the regulatjon, and shall continue
until 90 days following publication of notice .
In the Froerat REGISTER, as to EPA's final
decision of the petition of Lthe Truck Body
and Equipment Associatien dated July 28,
1877, (See 42 FR 1784, Jan. 12, 1978.)

§205.50 Applicability.

(a) Except 13 otherwise provided for
in these regulations the provisions of
this subpart apply to any vehicle
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which has a gross vehlcle welght
rating {(GVWR) In excess of 10,000
pounds, which is capable of transpor-
tation of property on a hilghway or
street and which meets the definition
of the term “new product” in the Act.

(b)The provisions of the subpart do
not apply to highway, city, and school
buses or to special purpose equipment
which may be located on or operated
from vehicles, Tests performed on ve-
hicles containing such equipment may
be carried out with the special purpose
equipment in hohoperating condition.
For purposes of this regulation special
purpose equipment includes, but is not
limited to, construction equipment,
snow plows, garbage compactors and
reftigeration equipment.

420561 Definitions.

{a) As used In this subpart, all termsa
not defined herein shall have the
menning glven them in the Act or in
other subparts of this part.

{1} “Acceptable Quality Level"
means the maximum percentage of
failing vehiclexs that for purposes of
sampling {nspection, ean be considered
satisfnctory as o process average.

(2} *Acceptance of a bateh” means
that the number of noncomplylng ve-
hicles {n the batch sample Is tess than
or equal to the acceptance number as
determined hy the appropriate sam-
pling plan,

(3) "Batch” means the collection of
vehicles of the same category, configu-
ration or subgroup thereof as desig-
nated by the Administrator in 4 test
request, from which a batch sample is
to be drawn, and inspected to deter-
mine conformance with the acceptabil-
ity criteria.

(4) “Bateh size” means the number
a8 degsignated by the Administrator in
the test request of vehicles of the
same category or configuration in a
batch,

(5) "Batch sample’ means the collec-
tion of vehicles of the same category,
configuration orf subgroup thereof
which are drawn from 4 bateh and
from which test sampleg are drawn,

(8) "Batch sample size” means the
number of vehicles of the same catego-
ry or configuration in a batch smmple,

{7} “Cab over axle" or “cab over
engine” means the cab which contains
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the operator/passenger compartment
Is directly above the engine and front
axle and the entire cab can be tilted
forward Lo permit access to the engine
compartment.

(8} “Category" means a group of ve-
hicle configurations which are identi-
cal In all material aspects with respect
to the parameters listed in § 205.55-2,

(5) “Configuration” means the basic
classification unit of a manufacturer's
product )ine and Is comprised of all ve.
hicle designs, models or series which
are identical In materfal aspects with
respect to the parameters listed in
4 205,55-3.

(10) “Acceptance of a Bateh se-
quence’ menhs that the number of re.
jected batches (n the sequence I3 less
than or equal to the acceptance
number as determined by the appro-
priate sampling plan,

(11) “Refection of a Batch sequence”
means that the numher of rejected
batches In 4 sequence is equal to or
greater than the rejection number as
determined by the appropriate sam-
pling plan.

(12) ""Capable of Transportation of
Property on o street or highway'
means that the vehicte:

(1) Is self propelled and is enpable of
transporting any material or fixed ap-
paratus, or s copable of drawing a
traller or semi-traller;

(i) Is capable of maintaining a cruis-
Ing speed of at least 25 mph over level,
paved surface}

tiily 1s equipped or can readily he
equipped with features customatily as-
socinted with practical street or high-
way use, such features Including but
not being limited to: A reverse gear
and a differentlal, fifth wheel, cargo
platform or cargo enclosure, and

(lv¥) Does not exhibit features which
render {ts use oh a street or highway
Impractical, or highly unlikely, - such
fentures including, but not being limit-
ed to, triacked road means, an inordi.
nate size or features ordinarlly assocl-
ated with combat'or tactical vehicles.

{13} "Exhauast System' means the
system comprised of a combination of
components which provides for en-
closed flow of exhaust gas from engine
exhoust port to the atmosphere,

(14} "Gross Combination Weight
Rating" (GCWR) means the value
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speclfied by the manufacturer as the
loaded weight of o combination vehi-
cle.

(15) *Gross Vehicle Welght Rating”
(GVWR) means the value specified by
the manufacturer as the loaded welght
of a single vehicle,

(16) "Inspecticn Criterin' means the
rejection and acceptance numbers as.
sogiated with a particular sampiing
plan,

(1T) "Model year" means the manu-
facturer's annual production period
which Ineludes January 1 of such cal-
endar year: Provided, that If the man-
ufacturer hns no annual preduction
period, the term "model year'" shall
meah the calendar year,

{18) "Noise Contrcl System”™ in-
cludes any vehicle part, component or
system the primary purpose of which
is to control or cause the reduction of
nolse emitted fram a vehicle.

(13) "Noise emisslon test” means a
test conducted pursuant to the mea.
surement methodology specified in
this subpart,

(20} "Production verification vehij-
cle” means any vehicle selected for
testing, tested or verifled pursuant to
the production verification require-
mertts of this subpart.

(21) "Rejection of a batch” means
the number of nencomplying vehlcles
in the batch sampie [s greater than or
equal to the rejection number as de.
t?rmlned by the approprinte sampling
plan.

(22) “Shift" means the regular pro-
duction work period for one group of
warkers,

(23) *Test sample" means the collec-
tlon of vehicles [rom the same catego-
ry, configuration or subgroup thereof
which (s drawn from the batch sample
and which will receive noise emissions
tests.

{24) “Failing vehicle"” means that
the measured emissions of the vehlicle,
when mensured in accordance with the
applicable procedure, exceeds the ap-
plicable standard,

(25) *Acceptance of a vehicle" means
that the measured emissions of the ve-
hicle when measured in accordance
with the applicable procedure, econ-
forms to the applicable standard.

§205,53

(26) "Tampering” means those acts
prohibited by section 10(aX2) of the
Act,

(27> "“Test sample size"” means the
number of vehlicles of the same catego-
ry or configuration in a test sample,

(28) "Test Vehicle"” means a vehliecle
in o test sample or a production verifi-
cation vehicle.

(29) "Vehjcle” means any motor ve-
hicle, machine or tractor, which is pro-
pelled by mechanical power and eapa-
ble of transportation of property on a
street or highway and which has a
gross vehicle welght rating In excess of
10,000 pounds and a partially or fully
enclosed operator’s compartment,

(41 FR 155844, Apr. 13, 1578, as amended at
42 FR 61454, 61458, Dec. 5, 1077]

§205.532 Vehicle noise emission stundards,

(a) Low Speed BSound Emission
Standard., Vehicles which are manu-
foctured after the [ollowing effective
dates, shall be designed, built snd
equipped so that they will not produce |
sound emissions In excess of the levels
indicated.

Efracires cate Lavel
ﬁ_‘ Jan. 1, 1974..., .

(b) The standards set {forth In para-
graph (a) of this section refer to the
sound emissions as measured in ac-
cordance with the procedutes pre-
seribed in § 206.54-1,2,

(c) Every manufacturer of a new
motor vehicle subject to the standards
prescribed in this paragraph shall,
prior to taking any of the actions spec-
ifind In section 1)1} of the Act,
comply with the other provisions of
this subpart or Subpart A, as applica-
ble.

(d) In-Use Standard, [Reserved]

(e} Low Noise Emission Product,
[Reserved]

(Sec. 8, Pub, 1. 82-574, 86 Star. 1237 (42
U.5.C. 4006)} \

(41 FR 15544, Apr. 13, 1976, as amended at
z# 1’;‘5“6]1456. Dec. 5. 1977 46 FR 8504, Jan.

§205.53 Maintenance of records: Submit.
tal of informatlon,

(a) Except as otherwise provided for
in this regulation the manufacturer of
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any new vehlele subject to any of the
tandards or procedures prescribed In
this subpart shall establish, maintain
and retain the following adequately
organized and indexed records:

(1) General records: (i} Identifica-
tion and description by category and
configuration parameters of all vehi-
cles composing the manufacturer's
product Une including the [dentifica-
tion and description of all devices in-
corporated into the vehicle for the
purpose of noise control and attenu-
atjon,

(ii) A description of any procedures
other than those centained in these
regulations used to perform nolse tests
on any test vehiele,

tifl} A record of the calibration of
the acoustical Instrumentation as [s re-
quired by § 208,54,

(2) Individunl records for teat vehi-
eles; (1) A complete record of all nolse
emission tests performed (except tests
performed by EPA directly), including
all individua] worksheets and/or other
documentation relating to each test,
or exact copies thereof.,

(li) A record and description of all
repairs, maintenance and other servie-
ing which were performed before suc-
cessful testing of the vehicle pursuant
to these regulations and which could
affect the nolse emissions of the prod.
uet, glving the date and time of the
malntenance or service, the reason for
{t, the person authorizing it, and the
names of supervisory personnel re.
sponsibie for the conduct of the main-
tenahice or service.

(3) A properly filed production ver.
ification report following the format
prescribed by the Administrator {ul-
fills the requirements of paragraph
@)1y oy, by, D and (aX2X1) of this
section.

{4) All records required to be malin.
talned under this part shall be re.
tained hy the manufacturer for a
perlod of three ¢3) years {rom the prao-
duction verification date, Records may
be retained as hard copy or alterna.
tively reduced to microflim, punch
cards, ete,, depending on the record re-
tention procedures of the manufactur.
er; however, all of the information
contalned in the hard copy shall be re-
talned in the alternative method If
this methed (s used. .

Title 40—Protection of Envirenmeant

(b) The manufacturer shall, pursu.
ant to & request made by the Adminis.
trator, submit to the Administrator
the following Informatlon with regard
to new vehicle production:

(1) Number of vehlcles, by category
or configuration, scheduled for pro-
duction for the time period designated
in the request. . ¥

(2) Number of vehlcles, by category
or configuration, produced during the
time period designated {n the request.

[41 FR 15844, Apr, 13, 1876, as amended at
412 FR. 81458, Dec, 5, 1977]

§205,54 Test procedures.

The procedures described in this and
subsequent sections will be the test
program to determine the conformity
of vehicles with the standards set
forth in § 206.52.

§205.54-1 Low speed sound emlission test
procedures,

(a) Instrumentation. The following
nstrumentation shall be used, where
applicable. .

(1} A sound level meter whicli meets
the Type 1| requirements of ANSI
51.4-1871; Specification for Sound
Level Meters, or a sound level meter
maoy be used with o magnetic tape re-
corder and/or a graphic level recorder
or Indicating meter, providing the
system meets the requirements of
§ 205.54-2,

{2) A sound level calibrator, The call-
brator shall produce a sound pressure
fevel, at the microphone dlaphragm,
that [s known to within an accuracy of
=0,5 dB, The calibrator shall be
checked annually to verify that its
ocutput has not changed.

(3) An engine-speed tachomster
which Is accurate within =2 percent of
meter reading.

(4) An anemometer or other device .

for measurement of ambient wind
speed accurate within =10 percent.

(§) A thermometer for measurement
of ambient temperature accurate
within =1 C,

(63 A barometer for measurement of
ambient pressure accurate within =1
percent.

{b) (1) The test site shall be such
that the truck radiates sound into a
free field over a reflecting plane. This
condition may be considered fulfilled
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if the test site consists of an apen
space {ree of large reflecting surfaces,
such as parked vehicles, signboards,
buildings or hillsides, located within
100 feel (36.4 meters) of elther the ve.
hicle path or the microphaone.

(2) The microphone shall be located

50 feet =4 in. (15.2+0,1 meter! from
the centetline of truck travel and 4
feet =4 In, {1.2=0.1 meters) above the
ground plane. The microphone point
Is deflned as the point of intersection
of the vehlcle path and the normal to
the vehicle path dtawn [rom the mi-
crophone, The microphone shall be
orlented in a flxed position to mini-
mize the deviation from the flattest
system response over the frequency
ratige 100 Hz to 10 kHz for a vehicle
traversing from the acceleration palnt
through the end zone,
The microphene shall be orlented
with reapect to the source so that the
sound strikes the dlaphragm at the
angle for which the microphone was
calibrated to have the flatteat frequen-
cy response characteristle over the fre-
quency range 100 Hz to 10 kHz,

{3} An acceleration point shall be es-
tablished on the vehlcle path 50 fest
(18 m) before the microphane pelnt.

(4) An and point shall be establlshed
on the vehicle path 100 feet (30 m)
from the acceleration point and 50
feet (15 m) from the microphone
point,

(5) The end zone I3 the last 40 feet
(12 m) of vehlele path prior to the end
point.

(6} The measurement arens shall be
the trinngular paved (concrete or
sealed asphalt) area [ormed by the ag-
celeration point, the end point, and
the microphone location.

{T) The reference point on the vehl-
tle, to Indicate when the vehlicle (3 at
any of the points on the vehlele path,
shall be the front of the vehicle except
a5 follows:

(1) If the horlzontal distance from
the front of the vehicle to the exhaust
outlet {5 more than 200 inehes (5.1
meters], tests shall be run using both
the front and rear of the vehicle as
reference polnts,

ti1) If the engine is located rearward
{o the center of the chassis, the rear
af the vehicle shall he used as the ref-
erence point,
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(B) The plane containing the vehicle
path and the microphone lacation
{plane ABCDE in Figure 1) shall be
flat within =2 {nches {,05 meters)

{91 Measurements shall not be made
when the road surface [s wet, covered
with snow, or during precipitation.

(10) Bystanders have an appreciable
influence on sound Jevel meter read-
[ngs when they are In the vicinity of
the vehlcle or microphone; therefore
not mote than cne person, other than
the obsetver reading the meter, shall
be within 50 feet (15.2 meters) of the
vehicle path or Instrument and the
person shall be directly behind the ob-
server reading the meter, on a line
through the microphone and observer.
To minimlze the effect of the observer
anhd the contalner of the sound level
meter electronics on the meas-
urements, cable should be used be-
tween the microphone and the sound
level meter. No observer shall be locat-
ed within 1 m In any direction of the
microphone location,

(113 The maximum A-weighted fast
response sound level observed at the
test site lmmediately before and alter
the test shall be at least 10 dB below
the regulnted level,

(12) The rond surface within the test
site upon which the vehicle travels,
and, at a mintmum, the measurements
area {BCD In figure 205.1) shall be
smooth conecrete or smooth sealed ns-
pholt, free of extranesus material
such as gravel.

{13) Vehicles with diesel engines
shall be tested using Number 1D or
Number 2D diesel fuel possessing a
cetana rating from 42 to 54 inclusive,

{14 Vehicles with gasoline engines
shall vse the grade of gasoline recom-
mended by the manufacturer for use
by the putchaser,

(15) Vehlcles equipped with ther-
mostatically controlled radlator fans
:rmy be tested with the fan not operat.
ng.

{¢) Procedure—(1) Vehicle operalion
Jor vehicles with standaerd transmis-
siony, Full throttle acceleratlon and
closed throttle deceleration tests are
to be used. A beginning engine speed
and proper gear ratio must be deter-
mined for use during measurements.
Closed throttle deceleration tests are
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required only for those vehicles
equipped with 2n engine brake,

(1) Select the highest rear axle and/
or transmission gear (“highest gear” is
used in the usual sense; It Is synony-
mous to the lowest numerleal ratio)
and an initial vehicle speed such that
at wide-open throttle the vehicle will
accelerate from the scceleration point,

(@) Starting at no more than two-
thirds (86 percent) of maximum rated
or of governed engine speed.

(b) Reaching maximurm rated or gov-
erned engine speed within the end
Zone,

(e} Without exceeding 35 mph (56 k/
h) before reaching the end point.

(1) Should maximum rated or gov-
erned rpm be attained before reaching
the end zone, decrease the approach
rpm in 100 rpm increments tntil maxi-
mum rated or governed rpm Is at-
tained within the end zone.

(2) Should maximum rated or gov-
erned rpm not be attalned until

beyond the end gone, select the nexi
lower gear unt{l maximum rated or
governed rpm s attalned within the
end zone,

{3) Should the lowest gear still
result in reaching maximum rated or
governed rpm beyond the permissible
end zone, unlond the vehicle and/or
increase the approach rpin in 100 rpm
increrents unti] the maximum rated
or governed rpm I8 reached within the
end zorie,

(i For the acceleration test, ap-
proach the acceleration polnt using
the engine speed and gear ratlo select-
ed In paragraph (eX1) of this section
and at the aceeleration point rapldly
establish wide.open throttle, The vehi-
tle reference shall be as indieated in
paragraph (bXT) of this section. Accel-
eration shall continue until maximum
rated or governed engine speed s
reached.

{iliy Wheel slip which aflects maxi-
mum sound level must be avoided.
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{2} Vehicle operation for vehicles
with automatic iransmissions. Full
throttle acceleration and closed throt-
tle deceleration tests are to be used.
Closed Lthrottle deceleration tests are
required only for those wvehicles
equipped with an engine brake,

(i) Select the highest gear axle and/
or transmission gear (highest gear is
used fn the usual sense; |t |s synony-
mous to the lowest numerical ratio) in
which no up or down shifting will
occur under any operational condi-
tions of the vehicle during the test
run, Also, select an Initial vehlcle
speed such that at wide-open throttle
the vehlcle will accelerate from the ac-
celeration point,

{a¢) Starting at two-thirds (66 per-
cent) of maximum rated or of gov-
erned engine speed.

(b) Reaching maximum rated or gov-
erned englne speed within the end
zane,

(e) Without exceeding 35 mph (56 k/
h) before reaching the end point.

(1) Should maximum rated or gov-
erned rpm be attained before reaching
the end znne, dectease the approach
pm in 100 rpm Increments until maxi.
mum rated or governed tpm iz at.
tained within the end zone,

{2) Sheuld maximum rated or gov-
erned rpm not be attained untit
beyond the end zone, select the next
lower gear untll maximum rated or
governed rpm Is attained within the
end zone.

() Shouid the lowest gear still
result in reaching maximum rated or
Boverned rpm beyond the permissible
end zone, unload the vehicle and/or
Incrense the approach rpm in 100 rpm
increments until the maximum rated
or governed rpm [s reached within the
end zone, notwithstanding that ap-
bPreach engine speed may now exceed
twa.thirds of maximum tated or of
1ull loud governed engine speed,

{4} Should the maximum rated or
Boverned rpm still be attained before
entering the end zone, and the engine
om during approach cannot be fue-
ther lowered, hegin ncceleration at o
folng 10 feet closer to the beginning of
the end zone, The approach rpm to be
used {s to be that rpm used prior to
the moving of the acceleration point
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1O feet closer to the beginning of the
end zohe.

(5) Should the maximum rated or
governied rpm still be attained before
entering the end zone, repeat the
lnstructions in paragraph
e ukie)4y of this section until
maximum rated or governed rpm Is at-
talned within the end zone.

({i) For the acceleration test, ap-
proach the acceleration polnt using
the engine speed and gear ratio select-
ed [n paragraph (e} 2)]) of this section
and at the acceleration point rapidly
establish wide-.open throttle. The vehi-
cle reference shall he as Indicated In
paragraph (bX7) of this section, Accel-
eration shall continue until maximum
rated or governed englne speed s
reached.

tHl) Wheel slip which aflects maxi-
mum sound leve] must be avolded.

(3) Measurements. () The meter
shall be set for “fast response” and
the A-welghted network.

(I} The meter shall he cbserved
during the peried while the vehicle Is
accelerating or decelerating, The ap-
plieable reading shall be the highest
sound level ebtalned for the run, The
observer i cautioned to rerun the test
if unrelated peaks should occur due to
extraneous amblent noises. Readlngs
shall be taken on both side of the ve.
hicle.

(1i[) The sound level associated with
a side shall be the average of the [irst
two pass-by measurements for that
side, If they are within 2 dB(A) of each
other, Average of measurements an
each side shall be computed separate-
1y, If the first two mensurements for a
given slde differ by more than 2
dBtA), two additional mensurements
shall be made on each side, and the
average of the two highest meas-
urements on each side, within 2 dB(tA)
of each other, shall be taken as the.
measured vehicle sound level for that
side, The reported vehlele sound level
shall be the higher of the two aver-
ages.

(d) General requirements. (1) Meas-
urements shall be made only when
wind velocity is below 12 mph (19 km/
hr},

(2) Proper usage of all test instru.
mentation s essential to obtain valld
measurements, Operating manuals oe
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other lterature furnished by the in-
strument manufacturer shall be re.
ferred to for both recommended oper-
ation of the Instrument and precau.
tions to be observed. Specific items to
be adequately considered are:

(}) The effects of amblent weather
condltions on the performance of the

. Instruments (for exampie, tempera-
ture, humidity, and barometric pres-
sure).

(i1} Proper signal levels, terminating
impedances, and cable lengths on
multl-instrument measurenent sys-
tema,

i) Proper acoustfeal calibration
procedure to include the influence of
extension cables, ete, Field calibration
shall be made immediately before and
after each test sequence, Internal call-
bration means {3 acceptable for fleld
use, provided that external ealibration
{8 accomplished immediately before ar
after fleld use,

(33 (i) A complete calibration of Lhe
instrumentation and external acoustf-
col calibrator over the entire frequen-
cy range of interest shall be performed
at least annually and as frequently as
necessary during the yearly period to
Insure compliance with the standards
cited In American National Standard
51,4-187] “Specifications for Sound
Leve] Meters' for a Type 1 Instrument
?{vzer the {requency range 50 Hz.10,000

(1) If callbration devices are utllized
which are not Independent of amblent
pressure (e.g., & piston-photie) correc-
tions must be made for barometric or
altimetric changes accordihg to the
recommendation of the instrument
manufactures,

(1) The truck shall be brought to o
temperature within its normal operat.
ing temperature range pricr to com-
mencement of testing. During testing
appropriate caution shall be taken to
maintain the engine temperatures
within such normal operating range.

{41 FR 1385344, Apr, 13, 1976, as amended at
;211;?117;!836. Mar, 1, 1877: 42 FR 61454, Dece.

§205.5-2 Sound daws acquisition system.

(n) Systems employing tape record-
ers and graphiec level recorders may be
established as equivalent to a Type I—
ANSI 51.4-1971 sound leve! meter for
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use in determining compliance with
this regulation by meeting the require.
ments of this section (§ 205.54-2(h)),
This sound data acquisition system
qualification procedure is based pri-
marfly on ANSI 56.1-1973, i

{1y  Performance requirements—(i)
System JSrequency response. It s re.
quired that the overall steady-state
{requency response of the data acqul-
sitlon system shall be within the toler-
ances prescribed fn Table 205.1 when
measured in accordance with section
(2). The telerances in Table 205.1 are
applicable to either flat or A-welghted
response, (See paragraph (3)ill) of
thls section,

(H) Detector response. To ensure that
a {true) rms indication 1s provided, the
differenice between the level indicated
for a 1000 Hz sinusoidal signal equiva.
lent to a sound level of 86 dB (rms)
and the leve! [ndicated for an octave
band of random noise of equal energy
a5 the sinusoldal signhal centered at
1000 Hz shall be no greater than 0.5
dB, A true rms voltmeter shall be used
to determine equivelence of two input
signals,
(i) Indicatling meter. 1 an indieat.
[ng meter is used to obtain sound
levels or band pressure levels, it must
meet the reguirements of paragraph
(aM1lxdi} and (a)}1xviXB) of this sec.
tion and the following.

TABLE 205.1.~Systam response cala

OooobobobvoboboRoOOBo

Fraq. A-waghtad Toterance (decibels)
(heriz) THEp

{Re-100Q Ht, dB} Plus— Minus—-

3.5 =104 1.5 15

400 =34.6 1.5 15

50.0 -30.2 T 0
8.0 -28.2 1.4 1
80.0 =225 1.0 1
100.0 =181 1.0 +1
125.0 -161 14 ]
1600 =134 1.9 1
frateX:] ~10.9 1.0 1
2500 -88 1.0 1
ns5.0 -6.6 1.¢ 1
400.0 =48 1.0 1
£00.0 -3.2 1.0 1
8J0.0 -18 1.0 1
Moo -B 1.0 1
1.000.0 -] t0 1
1.250.0 .5 1.0 1
1,600.0 1.0 1.0 1
2000.0 %2 1.0 1
2.500.0 1.2 1.0 1
3150.0 1.2 10 1.
4,000.0 10 10 1
4,000.0 k] 1.5 2
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TABLE 205,1.—System respansa data—Cantinued

Fraq, Arwgghted Tolerance (decibalf)
herz) faiponse —— e —
(Ra-1000 Hz, g8} Plus— Minug=~
§.300.0 =1 L5 20
L Reir R -1.1 1.5 30
10,0000 -25 2.0 40
12.500.0 -4 0 84

(A) The scale shail be graduated in 1
dB steps.

(B) No scale Indication shall be more
than 0.2 dB different from the true
value of the signal when an input
signal equivalent to 88 dB sound level
Indicates correctly.

(C) Maximum Indicatlon for ah
input signal of 1000 Hz tone hurst of
0.2 sec duration shall be within the
range of —2 to 0 dB with respect to
the stesdy-state indication for a L000
Hz tone equivsalent to 88 dB sound
level,

(Iv) Microphone, If mlerophone Is
used which has not been provided asa
component of a preeision sound level
meter, It must be determined te meet
the microphone characteristics de-
seribed in IEC Publication 179, Preci-
slon Sound Level Meters.

(v) Magnetic lape recorders. No re-
quirements are described in this docu-
ment pertaining to tape recotders,
except for frequency response, Gener.
ally, recorders of adequate quality to
provide the frequency response per.
farmance required will also meet other
minimum requirements for distortion,
signai-to-noise ratlo, ete.

(v} Graphic tevel recorder dynamic
response, When using a graphic level
tecorder, It I8 necessary to select pen
resporse settings such that the read.
ings ohtalned are statistlcally equiva-
lent to those obtalned by directly
reading a meter which meets the
"fast" dynamie requirement of a preci-
fon sound leve! meter indicating
meter system for the range of vehicles
to be tested. To ensure statlstical
equivalence, at least 30 comparative
Qbservations of real test data shall be
made and the average of the absolute
value of the differences observed shall
be less than 0.5 dB. The settings de-
scribed in this poragraph likely assure
appropriate dynamic response; howev-
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er, different settings may be selected
on the basis of the above requirement.

(A) Use a pen writing speed of noml-
nally 60-100 dB/sec, Tf adjustable, low
frequency response should be limited
to abaut 20 Hz,

(B) Indicated overshoot for a sud-
denly applied 1000 Hz sinusoidal signal
equivalent to 86 dB sound level shall
be no more than 1.1 dB and no less
than 0.1 dB,

(2) Frequency response qualificalion
pracedure. <(i) Typleal nolse measure.
ment and analysis configurations are
shown in Pigures 205.2 through 205.4.
The qualifieation procedure described
herein duplicates these configurations,
but with the microphone replaced by
an electronic sinewave oscillator, Cau-
tion should be exercised when con-
necting an oseillator to the input of a
sound level meter Lo ensure, perhaps
by using o resistive voltage divider net-
work, that the Input Is not overlonded
(see § 205.54-20a)2)xlin.

Lelony Sard Tapa Reocier
tavel Metar

riqure 205.3 Duta Recording

1itur Graghlc Lewl
Tapm Pacorrier g erndar

plysra 209,2 Dita Malysis and Test Malysis

[ rocillytor Pracislon saaxd Tape Pecorder

Figure 20%,4 Test Fecoiding
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(i1} Calibrate the oscillator to be
used by measuring Its output relatlve
to the voltage which is equivalent to
86 dB sound level at each of the 27 fre-
quencies llsted In Table 2058,1 using an
electronic volimeter of known callbra-
tion. Record the result in voitage level
in dB re voltage corresponding to 88
dB sound level at 1000 Hz, This will
describe the frequency response char-
ncteristics of the oselllator,

{if1)y If a graphic level recorder is to
be used, connect it to the oscillator
output, If the oscillator and graphie
level recorder can be synchronized,
slowly sweep the frequency over the
range of 31,5 to 12,500 Hz, recording
the oscillator output, If they cannot
be synchronized, record osecillator
output for signals at the 27 frequen-
cies given in Table 205.1. The differ-
ences hetween the combined response
thus obtained and the oscillator re-
sponse obtained previcusly wil de.
seribe the frequency response of the
graphlic level recorder.

¢iv) If visual observation of an [ndl-
cating meter 18 to be used for obtain.
ing data, the oscillater should be con-
nected to the indicating meter Input
(such ns the microphone [nput of a
sound level meter) and the meter read-
ing observed for a fixed oscillatar
output voltage setting for sighals at
glag 127 frequencies given (n Table

(v) To check a tape recorder, connect
the Instruments as shown in Plgure
205.4, Using a 1000 Hz tone, adjust the
oscillator output level to abtain a read-
ing 15 dB below maximum record
level, 1f the synchronized oscillator/
graphlic level recorder system Is to be
used for analysis, record an oscillator
sweep over the range of 31.5 to 12,500
Hez, using an appropriate tape recorder
input attenustor setting. Alternative.
Iy, tape-record frequency tones at the
27 frequencies given [n Table 205.1,
Replay the tape recordings using the
setup shown in Figure 205.3. Record
the data on a graphic level recorder or
through visual observation of the indl-
cating meter, Subtract the oscillator
{frequency response In  paragraph
(b)X2) of this section from the re-
sponse obtalned through the record.
playback sequence to obtaln the
record/reproduce frequency response
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of the system except for the micro.
phone.

(vl) To obialn the overall system fre.
guency response, add the manufactur.
er's microphone calibration data te
the response just obtained. This may
be the frequency response for the spe.
¢ific microphone to be used, including
caljbration tolerances, Alternatively,
use the manufacturer's “typical’”_mi.
crophone response plus and minus the
maximum deviation expected f{rom
“typical" Inecluding calibration toler.
ances. Use the microphone response
curve which corresponds to the
manner in which it {s used in the field,
It may be required to add a correction
to the response curves provided to
obtain field response; refer to the
manufacturer's manual.

(vif) Adjustment or repalr of equip-
ment may be required to obtain re.
sponse within the requirements of
paragraph (a) of this section, After
any adjustments, the system shall be
requalified according to paragraph (b)
of this section.

(3) General comments. (i) Calibrate
tape recorders using the brand and
type of magnetic tape used for nctual
data acquisition. Dilferences in tape
can couse ah appreciable varlation in
the recerder/reproduce frequency re-
sponse characteristics of tape record-

er.

(if) It shall be ensured that the in-
strumentation used will perform
within specifications and applicable to-
lerances over the temperature, humid-
ity, and other environmental variation
ranges which may be encountered in
vehicle nolse measurement works,

(i) Qualification tests shall be per-
formed uslng equipment {including
cables) and recording and playback
technigues [dentical with those used
while recording vehicle nolse, For ex-
ample, i weighted sound level data
are normally recorded use similar
welghting and apply the tolerances of
Table 205.1 to the weighting curve for
comparison  with  record-playback
curves, Precautlons should also be
taken to ensure that source and load
Impedances are uappropriate to the
device belng tested, Other data acqui-
sition systems may use any combina-
tion of microphones, sound level
meters, amplifiers, tape recorders,
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graphic level recorders, or Indicating
meters, The same approach to qualify-
ing such a system shall be taken as de-
seribed In this document for the sys-
tems deplcted In Flgures 205.2, 2053
and 205.4,

(b) Systems other than those speci-
fied in 4§ 205.54-1(a) and 205.54-2(a)
may be used for establishing compll-
ance with this regulation. In each case
the system must yleld sound levels
which are equivalent to those pro-
duced by a sound level meter Type 1
ANSI 81.4~1971. The manufacturer
bears the burden of demonstrating
such eguivalenice, The mahufacturer
shall notify the Administtator pursu-
ant to 4%206.55-4(bX5) and 205,57-
5(¢)4) of the use of such a sound data
acquisition system,

[41 FR 18844, Ape, 13, 1974, o5 amended at
11 FR 61458, Dee, 5, 1977]

41205.55 Production veriflcatlon,

§105.55-1 General requirements,

(a) Every new vehicle manufactured
for distribution in commerce in the
United States which Is subject to the
standards prescribed in this subpart
and not exempted in accordance with
§ 205.5;

(1) Shall be verified [n accordance
with the production verification proce-
dures described [n this subpart;

(2) Shall be represented in a product
verifieation report, ans required hy
§ 205,55-4 or this subpart;

(3) Shall be labeled in accordance
with the requirements of § 205.55-12 of
this subpart; and

(4) Shall conform to the applicable
noise emission standard established in
§ 205,52 of this regulation.

{(b) The requirements of paragraph
{a) apply to new products which con-
form to the definitlon of vehicles in
these regulations and at the time such
new products are assembled to that
state of completensss in which the
manufacturer distributes them In com.
merce, _

(c)- Subsequent manulacturers of a
new..product which. conforms to the
definition of vehicle 'in these regula-
tlons. when received by them f{rom a
prior manufacturer, need not {fullill
the requirements of paragraph (all),
(2) or (3) where such requirements
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have already been complied with by a
prior manufacturer,

4l FR 15544, Apr, 13, 1976, as amended at
42 FR 61458, Dec, &, 1877]

§205.572 Production verification: Cam-
pliance with standurds.

(a) (1) Prior to distribution into ¢com-
merce of vehicles of a speciflc configu-
ration, the [irst manufacturer of such
vehicles shall verify such configura.
tion in accordance with this subpart.

(2) Notwithstanding paragraph (a}
(1) of this section, the manufacturer
may distribute in commerce vehlcles
of that confliguration for up to 50 days
If weather or other conditions beyond
the control of the manufacturer make
production verification of a conflgura-
tion Impossible, provided that the fol-
lowing conditions are met:

(I) The manufacturer shall perform
the tests required under paragraph (h)
or (¢} of this sectlon on such configu-
ration as soon as conditions permit;

(§$) The manufacturer shall maintain
records of the conditions which make
production verifieation impossible;

(§il) If on the 45th day following dis-
tribution in commerce of vehicles of a
configuration the manufacturer has
not performed the tests required by
paragraph (b) or (¢) of this section,
the manufacturer shall within & days
notify the Administrator in writing
that such vehicles have been distribut-
ed in commerce and shall provide to
the Administrator documentation of
the conditions which have made pro-
duction verificatien impossible,

(3) At any time following receipt of
notice under paragraph (aM2Xi{i} of
this section with respect to a configu-
ration, the Administrator may require
that the manufacturer ship test vehi-
cles to the EPA test facility In order
for the Administrator to perform the
t;asts required for production verifica-
tion.

{(b) The production verification re-
quirements with regard to each vehi-
cle configuration cansist of:

- {1} .Testing in accordance with
§ 205.54 of a vehicle selected in accord-

-ance with § 205,55-5;

{2) Compliance of the test vehicle
with the applicable standards when
tested in accordance with § 205.54; and
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{3} Submissien of a production ver-
ification report pursuant to & 205.55-4.

(cy (1) In lieu of testing vehicles of
every conflguration as deseribed in
paragraph (b} of this section, the man-
ufacturer may elect to verify the con-
figuration based on representative
testing, the requirements of which
consist of;

(1) Grouping configurations into a
category where each category will be
determined by a separate combination
of at least the following parameters (o
manufacturer may use more parnm-
etera);

(a) Engrine type,

" (1) Gasoline—two stroke cycle,

(2) Gasolihe—four stroke cycle,

(1) Diesel—two stroke cycle,

{43 Dlesel—four stroke cycle,

(5) Rotary~wankel,

(8) Turbine,

(7) Other,

(b) Engine menufacturer.

(¢} Engine displacement.

(d) Engine configuration (eg, 1-6,
V-8, ete.),

(e} Series (l.e,, cab design) including
but not limited to conventional, cab
over englne, and cab forward.

({1} Ildentlfying the configuration
within each category which emits the
highest sound pressure level (dBA)

.based on his best technieal Judgment

and/or emission test data;

iy Testing In accordance with
§ 205.54 of a vehlcle selected in accord-
ance with § 205.55-5 which must be a
vehicle of the configuration which is
identiffed pursuant to paragraph
(e 1)1 of this section as having the
highest sound pressure level (estimat-
ed or actual) within the category;

{lv) Compliance of the test vehicle
with applicable standards when tested
in accordance with § 208.54: and

(v} Submission of a production ver-
[fieation report pursuant to § 205.55-4.

(2) Where the requirements of para-
graph (eX1) of this section are com-
plied with, all those configurations
contained within a category are con-
sidered represented by the tested vehi-
¢le and are considered to be produc.
tion verified,

(3) Where the manufacturer tests a
vehicle configuration which has not
been determined as having the highest
sound pressure level of a category, but
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all other requirements of paragraph
te)l) of this section are complied
with, all those conflgurations con-
tained within that category which are
determined to have sound pressure
levels no greater than the tested vehl.
cle are considered to he represented by
the tested vehicle and are considered
to be production verified; however, a
manufacturer must production verify
according ta the requirements of para-
graph (b)1) and/or (¢} 1) of this sec.
tion any configurations in the subject
category which have a higher sound
pressure level than the wvehicle con-
figuration tested.

(d) A manufacturer may elect to pro-
duction verify using representative
testing pursuant to parsgraph (¢) of
ltlhls section, all or part of his product

ne,

(e} The manufacturer may, at his
option, proceed with any of the follow-
[ng alternatives with respect to any ve-
hicle determinied neot in compliance
with applicable standards,

(1) Delete that conflguration from
the production veriflcation report,
Configurations sc deieted may be in-
cluded in a later report under § 205.55-
4, However, in the case of representa.
tive testing a new test vehicle from an.
other coniiguration must be selected
and production verlfled according to
the requirements of paragraph (c} of
this section, in order to production
verify the configurations represented
by the non-compliant vehiele.

(2) Modify the test vehicle and dem.
onstrate by testing that it meets appll.
cable standards, All modifications and
test results must be reported In the
preduction  verification report. The
manufacturer must modify all produe.
tion vehicles of the same configuration
ity the same manner as the test vehicle
before distributien into conumerce.

(£} Upon request, by Director, Nolge
Enforcement Division, the manufae.
turer shall notify such Director of any
production verification testing sched-
uled by the manufacturer pursuant to
this section so that EPA Enforcement
Officers may be present and observe
suech testing or conduct the testing in
lieu of the manufacturer,

{41 FR 15544, Apt. 13, 1976, as amended al
42 FR 61458, Deg, 5, 1977; 43 FR 12326, Mar.
24, 18781
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& 205,55-3 Configuration [dentification.

(a) A separate vehicle configuration
shall be determined by each combina-
tion of the following parameters;

(1} Erhaust system configuration, (1)
Single vertica),

¢ii) Dual vertieal,

(i) Single horizental.

(lv) Dual horizontal.

(D) Alr induction system (engine). (1)
Natural.

(11} Turbocharged.

(3} Famn. (i) Diameter,

(41) Drive,

{a) Direct,

(&) Thermostatic.

(i) Max fan rpm.

(4) Engine manufacliurer's horsepoiw-
er rating,

{8) Cab characteristic. (1) Sleeper.

(i) Non sleeper,

(8) Cuategory parameters listed in
§ 205.55-2.

9205.55-¢ Production veriflcation report;
required datn.,

(a) The manufacturer shall submit a
production verification report to the
Directer, Noise Enforcement Division
(EN-387), U,5. Environmental Protec-
tion Agency, 401 M. St., S.W.. Wash-
Ington, D.C, 20460. A manulacturer
may choose to submit separate produc-
tion verification reports for different
parts of his product line,

th) The report shall be signed by an
authorized representative of tite man-
ufacturer and shall include the foilow-

(1) The name, location and deserip-
tion of the manufacturer's nolse emis-
slon test [acilities which meet the
specification of § 205.54 and have been
utillzed to conduct testing pursuant to
this subpart b; except, thot o test fo.
cility that has been described in a pre-
vious submission under this subpart
need not again be described but must
be {dentified asg such,

(2} A description of normal predeli-
very maintenance procedure.,

(3) A description of all vehicle con-
figurations as determined [(n accord-
ance with § 205.55-3, to be distributed
In comimerce by the manufacturer in-
cluding a list identlfying or defining
any device or element of deslgn (in-
cluding its location and method of op-
eration} Incorporated into vehicles for
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the purpose of nailse contre! and at-
tenuation including the foilawing in-
lormation for each conflguration:

([} Muffler (exhaust). ta) Manufac-
turer,

(&) Manuafacturer part number,

(1) Alr induction system (enginel
(@) Muffler manufncturer name,

(h) Mufflter manufacturer part
number,

{1iy Governed or maximum rated
Tpm,

(lv) Any device which affects naise
emissions from the vehicle and does
not operate during the normal operat-
ing modes of the vehicle (e.g., over
temperature protection),

The manufacturer may satisfy the ve-
hicle configurationy description re-.

- quirements of this paragraph by sub-

mitting as part of the production ver-
[fiention report a copy of his sales data
literature which deseribes his product
llne [necluding options: Provided, that
thiz lterature Is supplemented with
any additional information to fulfill
the requirements of this section. If a
manufacturer- elects to production
verify pursuant to % 205.55-2(c) the
configuration, within each category,
which [s estimated to have the highest
sound pressure level (dBA) shall be
{dentified. The manufpcturer may esti-
mate the sound pressure level based
on his best technical judgment and/or
data. The criteria used to estimate
ench sound pressure level shall be
stated with the estimates,

(4) The following Informnation for
ench noise emission test condticted:

(1) The completed {ndividial record
for the test wvehicle required by
§ 205.53 (a)(2) for all official tests,

iy A compiete description of any
preparation, maintenance ot testing
which could affect the noise emissions
of the vehicle, and which was per-
formed on the test vehicle but will not .
he performed on all other production
vehicles,

([H) The resson for replacement
where a replacerment vehicle was nec-
essary, and test results, if any, for re-
placed vehicle,

(5 A complete description of the
sound data aequisition system if other
than those specified (n § 205,54-1(a)
and § 205.54-2(a).
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(6} The following statement and en-
dorsement:

This report is submitted pursuant to sec-
tion & and section 13 of the Noise Control
Act of 1972, To the best of —w—r—e——er—
(company nathe} Khowledge, all testing for
which data [$ reportied hereln was conduct-
ed in strict conformance with applicable
regulations under 40 CFR 205.1 et seq., all
the data reported herein are o true and ac-
curate representation of such testing and all
other information reported herein is true
and accurate. 1 am aware of the penalties
assoristed with viclotions of the Nolse Can-
trol Act of 1872 and the regulations there-
under.

tatthorized representative)

(c) Where a manufacturer elects to
sybmit separate production verifica-
tion reports for portions of his product
line o3 provided for in paragraph (n) of
this section. information provided In
previous reports need not be resubmit-
ted. Except, that information neces-
sary to update or make current previ-
ously submitted information must be
submitted,

(d) Any change with respect to any

information reported pursuant to this:

subpart shall be reported as soon as
the information becomas available,

(41 FR 15544, Apr, 13, 1976, as amended at
42 FR 61458, 61488, Dec. §, 1977; 43 FR
12326, Mar. 24, 1878)

§ 205.65-5 Test vehicle sample selection.

(a) Test vehicles of a configuration
for which production verification test-
[hg is required by § 205.55.2 shall be a
vehicle of the subjeet configuration
which has been nssembled using the
manufacturer's normal production
processes and will be gold or offered
for sale {n commetce.

(h) Should a sityation arise in which
the configuration to be tested consists
of only vehicles with automatic trans-
missions, they shall be tested In ae-
cordance with § 206.54-1¢eX2),

(e} If the configuration to be tested
consists of both asutomntic transmis-
sion and standard trahsmission vehi-
cles, the test vehicle shall be a stand-
ard transmission. vehiele unless the
manufacturer has .reason to believe
that the automatic transmission vehi-
cle emits a greater saund level.
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§0555=-8 Test vehiclt prepuration.

(a} Prior to the official test, the test
vechicle selected In nccordance with
§£205.565-5 shall not be prepared,
tested, medl|fied, adjusted, or main.
talned In any manner unless such ad-
justments, preparation, modification
and/or tests are part of the manufac.
turer's prescribed manufacturing. and
{nspection procedures, and are docu-
mented In the manufacturer's internal
vehicle assembly and Inspection proce.
dures or unless such adjustments and/
or tests are required or permitied
under this subpart ar are approved In
advance by the Adminlstrator, For
purposes of this section and § 205.55-3,
preseribed manufacturing and {nspee-
tion procedures include quality contral
testing and assembly procedures not.
mally performed by the manufncturer
on llke products during early produc.
tion so long 8s the resulting testing is
nat biased by this procedure. In the
case of imported products, the manu.
facturer may perform adjustments,
preparations, modifleatlon and/or
tests normally performed at the port
of entry by the manufaclurer to pre.
pate the wehicle for delivery to a
dealer or customer.

(b) Equipment or [ixtures necessary
to conduct the test may be installed on
the vehicle: Provided, That such
equipment or fixtures shall have no
effect on the nolse emissions of the ve.
hicle, as determined by measurement
methodology.

{c) In the event of vehicle malfunc.
tion (i.e., failure to start, misfiring cyl-
inder, ete.} the manufacturer may per-
form the maintenance that is neces-
sary to enable the vehicle to aperate
in & normal manner; Provided, That
such maintenance s documented and
reported In the final report prepared
and submitted in accordance with this
subpart,

(d} No quality control, testing, as-
sembly or selection procedures shall
be used an the completed vehicle or
any portion thereof, including parts
and subassemblies, that will not nor-
mally be used during the production
and assembly of all ather vehicles of
the category which will be distributed
in commerce, unless such procedures
arg required or permitted under this
subpart,
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{4} FR 15544, Apr. 13, 1978, as amended at
42 FR 61458, Dec, 5, 197T]

§205.55-7 Testing.

() The manufacturer shall conduct
one valid test in accordance with the
test procedures specified [n § 205,54, In
the event a vehicle is unable to com-
plete the emlssion test, the manufac-
turer may replace the vehicle with a
vehicle of the same configuration as
the replaced vehlcle or a nolsier con-
figuration and will be subject to all
the provisions of these regulations.
Any replacement shall be reported In
the production verification repert in-
cluding the reason for the replace-
ment.

(h) No maintenance will be per-
formed on test vehicles except as pto-
vided for by § 205,55-6, In the event a
velicle Is unable to complete the emls-
slon test, the manufacturer may re-
place the vehicle, Any replacement ve-
hiclé will be a production vehicle of
the same configuration as the replaced
vehicle or a noisier conflguration and
will be subject to nll the provisions of
these regulations. Any replacement
shall be reported in the production
verification - report {neluding the
teason for the replacement.

(e} In the event a vehicle fails to
comply with the standards of this sub-
part when tested In aceordance with
the procedures specified (n paragraph
{n) of this section, the manufacturer
may proceed In accordance with
§ 205.55-2(e) of this subpart,

#205.55-8 Additlon of, changes to and de-
vintion fram o vehicle configuration
during the model yenr.

(n) Any change to a configuration
with respect to any of the parameters
stated In & 208,55-3 shall constitute the
addition of a new and separate con-
figuration or category to the manufac-
turer's product {ine,

(k) €1 When a manufacturer intro-
duces a new category or configuration
to his product line, he shall proceed in
accordance with § 205.55-2,

(2) If the configuration to be added
can be grouped within a verified cate-
gory and the new configuration s estl-
mated to have a lower sound pressure
level than a previously veritled con-
figuration within the same cntegory,
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the configuration shal! be considered
verified: Provided, thaot the manuiac.
turer submits a report pursuant to
§ 205,55-4 with respect to such con.
figuration.

§ 205,55-9 Production verification based
on data from previous model yenrs,

(a) Production verifleation of each
configuration will be required at the
beginning of productien of that con-
figuration each model year except
that in certaln instances, the Adminis-
trator, upon request by the manufac-
turer, may permit the use of predue-
tion verification data far specille con-
figurations from previous production
verification reports. Considerations
relevant to his decision aret

(1) The level qf the standard in
effect for the model years in question;

(2) Performance hased on produc.
tion verification data for previous
years;

(3) Performance based on datn ob-
tained from selective enforcement
tescll:ins during previotts model years:
an

(4} The number and type of noise
emission design changes Incorporated
in the new models,

[41 FR 15544, Apr, 13, 1976, as amended at
42 FR 81458, Dec, 5, 1977]

§205,55-10 Cessation of distribution.

(a) If a category or conflguration is
found to be nonconforming with these
regulations by reason of fallure to be
properly verifled, as required by
§ 205.55-2, the Administrator may
{ssue an order to the manufacturer to
cense to distribute In commerce vehi-
cles of that category or configuration:
Provided, however, that such an order
shall not be issued if the manufacturer
has made a good faith attempt to
properly production verify the catego-
ry or conflguration, The burden of es-
tablishing such good faith shall rest
with the manufacturer,

(b} Any such order shall be issued
after notice and cpportunity for a
hearing,

§ 205.55-11 Labellng-compliance.

(a) ¢1} The munulacturer of any ve-
hicle subject to the provislons of
§ 205,53 shall, at the time of manufae-
ture, affix a permanent, legible label,
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“of the type and in the manner de.

scribed below, containing the Informa.
tion hereinafter provided, to all such
vehicles to be distributed in commerce,
The labels shall be affixed in such &
manner that they cannot be removed
without destroying or defacing them,
and shall not he affixed to any equinp-
ment which is easily detached from
such vehicle,

(2) A label shall be permanently at-
tached, in a rendlly visible position, in
the aoperator’s compartment,

¢3) Lubels for vehleles not manufae-
tured solely for use outside the United
States shall contain the following in-
formation lettered in the English lan-
gunge In block letters and numerals,
which shall be of a color that con-
trasts with the background of the
label;

{{) The label heading: Vehicle Noise
Emission Control Information;

¢Ii) Full corporite name and trade-
mark of manufacturer;

(1i1) Month and year of manufacture;

(lv) The statement:

This Vehicle Conforms Lo U.S. EPA Regu-
lations for Nolse Emission Applicakle to
Medlum and Heavy Trucks,

The lollow(ng acts or the causing thereof
by any person are prohibited by the Nolse
Contral Act of 1872: (A) The removal or ren-
dering Incperative, other than for purposes
of malntenance, repair, or replacement, of
any nolse control device or element of
design (l|sted in the owner's manual) ingors
porated into thls vehlele Ln compilance with
the Nolse Cantro! Act; (B) The use of this
vehicle after such device or element of
design has been removed of rendered inop-
erative.

(b) Labels for vehieles manufactured
solely for use outside the United
States shall contaln the words "For
Export Only,"”

{41 FR 18344, Apr.‘ld. 1976, ns amended at
42 FR 61488, 91458, Dee, 5, 19771

§ 205.55-12  Lubeling.-Exterior, [Reserved]

§205.56 Testing by the administrator,

(a) <13 The Administrator may re-
quire that any vehicles to be tested
pursuant to the Act be submitted to
him, at such place and time as he may
reasonably designate and in such
quantity and for such time as he may
ressonably require for the purpose af
cohducting tests In accordance with
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test procedures describedin § 205.54 to
determine whether such vehicles or a
manufacturer's test facillly conform
to applicable regulations. It is a condi-
tion of the requirements uncder this
section that the manner ih whieh the
Administrator conducts such tests, the
EPA test facility itself, and the test
procedures he employs shall be based
upon good engineering practice and
meet or exceed the requirement§ of
§ 205.54 of the regulations.

(2) The Administrator may specify
that he will conduct such testing at
the manufacturer's facility, in which
case Instrumentation and equipment
of the type required by Lhese regula-
tlons shall be made available by the
manufacturer for test operntions, The
Administrator may conduct such tests
with his own equipment, which shall
equal or exceed the performance speci-
fications of the instrumentation or
equipment specified by the Adminis.
trator in these regulations,

(3) The manitfacturer may observe
tests conducted by the Administrator
pursuant to this section on vehicles
produced by such manufacturer and
may copy the datn accumulated from
such tests. The manufaciurer may In-
spect any such vehlcles before and
after testing by the Administrator.

{h} ¢1) If, based on tests conducted
by the Administrator or other relevant
informaltien, the Administrator deter-
mines that the test facility does not
meet the requirements of § 205.54-1
(o) and (i) he will notify the manufac-
turer In writing of his determination
and the reasons therefor.

(2) The manufacturer may at any
time within 15 days after receipt of o
notice fssued under paragraph (b)X1)
of this section request a hearing con-
ducted {n accordance with 5 U.S.C. 554
on the issue of whether his test facill-
ty was in conformahce, Such notice
will not. take effect until 15 days after
receipt by the manufacturer, or if a
hearing is requested under this para-
graph, until adjudication by the hear
ing examiner,

{3) After any notification issued
under paragraph {(b)X1) of this section
has taken effect, no datp thereafter
derived from such test facility will he
acceptable for purposes of this Part.



[ TR

. v

Chapter l—Environmental Pratection Agency

(4) The manufacturer may request
in writing that the Adminiscrator re-
consider his determination under
paragraph (b1} of this section based
on datn or I[nformation which Indl
cates that changes have been made to
the test facility and such changes have
rfsolved the reasons for disquallfica-
tion,

(5) The Administrater will notify the
manufacturer of his determination
and an explanation of the reasons un-
derlying It with regard to the requall-
{ication of the test facility within 10

. working days after receipt of the man-

ufactures's request for reconsideration
pursuant to paragraph (h)(4) of this
section,
¢y (1) The Administrator will
assume all reasonable costs associated
with shipment of vehicles to the place
designated pursuant to paragraph {(a)
of this section except with respect to:

(1) Any production verification test.
Ing performed at a place other than
the manufacturer's facility as provided
for tn § 205,58-2(aX3), or as a result of
the manufocturer's not owning or
having access to a test facility;

(i) Testing of a rensonable number
of vehicles for purposes of selective en-
forcement auditing under $205.57 or
testing of smaller numbers of vehicles,
it the manufpcturer has falled to es-
tablish that there I3 a correlation be.
tween {ts test facllity and the EPA test
facility or the Administrator has
reason to belleve, and provides the
manufacturer a statement of such rea-
sons, that the vehicles to be tested
would fall to meet the standard pre-
scribed In this subpare I tested ot the
EPA test facility, but would meet such
standard If tested at the manufactur-
ar's test facility;

() Any testing performed during a
period when a notice of noncotifor-
mance of the manufacturer's test fa-
cillty Issued pursuant to paragraph (%)
of this section Is In elffect;

(Iv) Any testing performed at place
other than the manufacturer's facility
as a result of the manufacturer's fail-
ure to permit the Administrator to
conduct or monitor testing as required
by this part; and

(v) In addition to any vehicles in-
cluded [n paragraph (cX1), ), ¢H),
(lil), or {Iv) of this section. up to 10
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percent of the manufacturers' produe-
tion verification test vehlcles to be
tested durlng a model year if the Ad-
ministrator determines It is necessary
to test such vehicles at the EPA test
site in order to assure that a manufac-
turer has acted or {3 acting (n compll-
ance with the Act,

[41 FR 15544, Apr. 1, 1078, as amended at
42 FR 61456, §1458, Dee, 5, 1877]

4 205.57 Selective enforcement auditing
requitrements.

§205.57=1 Teat request.

(a) The Administrator will request
all testing under § 205.57 hy means of
& test request addressed to the manu-
facturer.

(1) Except as provided in paragraphs
{n) (2) and (3) of this section, the Ad-
ministrator will not issue to a4 manu-
facturer during any model year more
test requests than a number deter-
mined by dividing the total number of
vehicles subject to this regulation
which the manufacturer projects he
will produce during that model year
by 25,000 apd roundlng to the next
higher whole number: Except, that
the Adminlstrator may lssue one addi-
tional test request beyond the annual
limit to any manufacturer for each
time n batch sequence for any catego-
ry, cotfiguration or subgroup thereof
of such manufacturer’s production Is
rejected [n ageordance with § 205.57-7.

(2) Any test request {ssued against a
category, conflguratisn or subgroup
thereof which the Administrator has
reason to believe does not meet the
standards specified In § 205,52 will not
be counted against the annual limit on
test requests described In paragraph
(a)(1) of this section. Any such request
shall include a statement of the Ad-
ministrator's reason for stich belief,

(3) Any test request under which
testing iz not completed will nat be
counted against the annual iimit of
test requests described in paragraph
(a) 1) of this section.

(b) The test request will be signed by
the Assistant Administrator for En-
[orcement or his designee. The test re-
quest will be delivered by an EPA En-
forcement Officer to the plant man-
ager or other responsible offleial as
designated by the manufacturer,
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(¢) The test request will specify the
vehiicle category, configuration or sub-
- group thereof selected for testing, the
bateh from which sampling is to begin,
the bateh size, the manufacturer's
plant or storage facllity from which
the vehicles must be selected, the time
at which a vehlcle must be selected,
The test request will also provide for
situntions In which the selected con.
figuration or category Is unavallable
for testing, The test request may in-
clude an alternative category or con-
«figuration selected for testing in the
event that vehicles of the first speci.
fied category or conflguration are not
avallable for testing because the vehi-
cles are not being manufactured at the
specified plant and/or are not heing
manufactured during the specliled
time or not heing stored at the speci-
{ied plant or storage facility.

{d) Any manufacturer shall, upon re-
ceipt of the test request, select and
test o batch sample of vehlicles from
two consecutively produced batches of
the vehicle category or configurations
specified In the test request in accord-
ance with these regulations and the
conditions specified in the test-re-
quest,

{e) (1) Any testing conducted by the
manufacturer pursuant to o test re-
quest shall be initiated within such
period as Is specified within the test
request; Except, that such initiation
may be delayed for increments of 24
hours or one business day where ambl.
ent test site weather conditions, or
aother conditions beyond the control of
the manufacturer, [n any 24-hour
period do not permit testing: Provided,
That these conditions for that period
are recorded,

(2) The manufacturer shall complete
emisslon testing an a minimum of five
vehicles per day unless otherwise pro.
vided for by the Administrator or
unless ambient test site conditions
only permit the testing of a lesser
number: Provided, thal ambient tesi
site weather conditions for that period
are recorded.

¢33 The rmanufacturer will be al.
lowed 24 hours to ship vehicles froma
batch sample {from the pssembly plant
to the testing facility if the facility Is
not located at the plant or In close
proximity to the plant; Except, that
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the Administrator may approve more
time based upon a request by the man.
ufacturer peccompanied by a satisfac.
tory justification,

({y The Administrator may lssue an
order to the manufacturer to cease to
distribute Into commerce vehicles of a
specifled category or configuration
being manufactured at a particular fa.
cility i -

{1) The manufacturer refuses to
comply with the provisions of a test
request Issued by the Administrator
pursuant to this section; or

(2) The manufacturer refuses to
comply with any of the requirements
of this section.

{g) A cease-to-distribute order shall
not be {ssued under paragraph (f) of
this section if such refusal Is caused by
conditions and eircumstances outside
the control of the manufacturer which
renders {t Impossible to comply with
the proyisions of a test request or any
other requirements of this section.
Such conditions and ecircumstances
shall include, but are not limited to,
any uncontrollable factors which
result [n the temporary unavailability
of equiprtent and personnel needed to
conduet the required tests, such as
equipment break-dowm or failure or il1-
ness of personnel, but shall not In-
clude fajlure of the manufacturer to
adequately plan for and provide the
equipment and perscnnel needed to
conduct the tests. The manufacturer
will bear the burden of establishing
the presence of the conditions and cir.
cumstances required by this para-
graph.

(h} Any such order shall be issued
only after a notice and opportunity for
a hearing,

(41 FR 15544, Apr. 13, 1876, as amended at
-::2 F'ng}-isn. Dee, 5, 1877; 43 FR 12326, Mar.
29, 19

§205.57~-2 Test vehiele sample selection,

(a) Vehicles comprising the bateh
sample which are required to be tested
pursuant to o test redquest in accord-
arnce with this subpart will be selected
In the manner specifled in the test re-
quest from a batch of vehlcles of the
category or configuration specified in
the test request. If the test request
specifies that the vehicles comprising
the hatch sample must be selected ran-
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domly, the random selection will be
achieved by sequentially numbering
all of the vehleles In the batch and
then using a table of random humbers
to select the number of vehicles as
specified in paragraph (e) of this sec-
tion based on the batch size designat.
ed by the Administrator in the test re.
quest, An alternative random selection
plan may be used by a manufacturer:
Provided, that such a plant Is ap-
proved by the Administrator, If the
test request does not specify that test
vehicles must be randomly selected,
the manufacturer shall select test ve-
hicles consecutively. The provisions of
§ 205,35 (b) and (c) shall also pertaln
to this section.

(b) The Acceptable Quality Level Is
10 percent. The appropriste sampling
plans associated with the designated
AQL are contailed In Appendix I,
Table II.

(¢} The appropriate batch sample
size will be determined by reference to
Appendix I, Table I and II. A code
letter Is obtalned from Table I based
on the batch sfze designated by the
Administrator [n a test request. The
hatch sample size will be obtained
from Table II. The botch sample size
will be equnl to the maximum cumula.
tive sample size for the appropriate
code letter abtained from Table I plus
an additional 10 percent rounded off
to the next highest number,

(d} If the test request specifies that
vehicles comperising the bateh sample
must be selected randomly, individual
vehicles comprising the test sample
will be randomiy selected from the

batch sample using the same random,

selection plan as In paragraph (n) of
this section. Test sample size will be
determined by entering Table II,

(e) The test vehicle of the category,
conflguration or subgroup thereof se-
lected for testing shall have been as-
sembied by the manufacturer for dis-
tribution I commerce using the man-
ufacturer’s normal production process
in acecordance with § 205.55-5¢a).

(f) Utiless otherwise indicated in the
test request, the manufacturer will
select the batch sample from the pro-
duction batch, next scheduled after re-
ceipt of the test request, of the catego-
ry or configuration specified in the
test request,

™
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(g) Unless otherwise indicated in the
test request, the manufacturer shall
select the vehicles designated in the
test request for testing,

(It} At thelr discretion, EPA Enforce-
ment Officers, rather than the manu-
facturer, may select the vehicles desig-
neted In the test request.

(i) The mantufacturer will keep on
hand all vehicles In the batch sample
until such time as the batch is aceept-
ed or rejected in accordance with
§ 205,57-6; Except, that vehicles actu-
ally tested and found to be In con-
formance with these regulations need
not be Kept.

(41 PR 15544, Apr. 13, 1976, as amended at
42 FR 61459, Dec. 5, 1977]

§ 205,57-3 Test vehicie prepuration,

(n) Prior to the official test, the test
vehicle selected In accordance with
1 205.57-2 will be prepared {n accord-
ance with § 205.55-6.

§ 205.57-1 Testing procedures,

(a} The manufacturer shall conduct
one valid test in accordance with the
test procedures specified in § 205.54 of
this subpart for each vehlcle selected
for testing pursuant to this subpart.

(b) No malntenance will be per-
formed on test vehicles except as pro-
vided for by § 205,57-3. In the event a
vehicle is unable to complete the emis-
slon test, the manufacturer may re.
place the vehicle. Any replacement ve-
hicle will be a production vehicle of
the same configuration as the replaced
vehlele. It will be randomly selected
from the bateh sample and will he sub-
Ject to all the provisions of these regu-
lations.

B 306.37-53 Reportlng of the test results,

(a) Within 5 working days after com-
pletion of testing of all vehlcles In a
bateh sample the manufacturer shall
submit to the Administrator a final
report which will fnelude the informa-
tion required by the test request in the
format stipulated in the test request
in addition to the following:

(1) The name, location, and descrip-
tion of the manulacturer's emission
test facliities which meet the specifica-
tions of §205.54 and were utilized to
conduct testing reported pursuant to
this sectlon: Except, that a test facility
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that has been described in a previous
submission under this subpart need
not again be deseribed but must be
[dentified as such,

(2) A description of the random vehl-
cle selection method used, relerencing
any tables of random numbers that
were used, name of the person In
charge of the random number selec.
tion, if the vehlicle test request speci-
ties a random vehicle selection,

(3) The following Information for
each nolse emisslon test condncted,

) The completed data sheet re.
quired by §205.54 for all noise emis.
sion tests including: for each Invalid
test, the reason for invalidation,

i) A complete description of any
modification,  repair, preparation,
maintenance, and/or testing which
could affect the noise emissions of the
vehicle and which was performed on
the test vehicte but will not be per-
formed on all other produetion vehi-
cles,

(ill) The reason for the replacement
where a replacement vehicle was ay-
thorized by the Administrator, and, If
any, the test results for the replaced
vehicles,

(4) A complete description of the
sound data acquisition system if ather
than those specified In §§ 205.54-1(a)
and 205.54-2(n),

(i} The following statement and en.
dorsement:

This report is submlitted pursuant to Sec.
tion 6 and sectlon 13 of the Noise Contro)
Act of 1872, To the best of
tcompany name) knowledge, all testing for
which data are reported herein was cenduct-
ed In strict conformance with applicable
regulations under 40 CFR 205.1 et seq., all
the data reported hereln are a true and ac.
curate representation of such testing and al]
other information reported herein ks true
and accurate, I am aware of the penalties
assoclated with violations of the Noise Con-
tral Act of 1872 and the regulations there-
under,

{authorized representative)

(b) All Information required to be
forwarded to the Administrator pursy.
ant to Lhis section shall be addressed
to Director, Noise Enforcement Divi-
sion (EN-387), U.8. Environmental
Protection Agency, Washington. D.c
20480,
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141 FR 15544, Apr. 13, 1976, a5 amended at
42 FR 61459, Dec. 5, 1977; 43 FR 12326, Mar,
24, 19787

6 205.57-6 Acceptance and rejectlon  of
hatches,
{a) The batch from which a baleh
sample Is selected will he accepted or
refected based upon the number of

failing vehicles in the batch sample, A

sufflelent number of test samples will
be drawn from the batch sample until
the eumulative number of failing vehi-
cles is less than or equal to the aceept.
ance number or greater than or equal
to the rejectlon number appropriate
for the cumulative number of vehlicles
tested. The acceptance and rejection
numbers listed in Appendix I, Table II
ul the appropriate code letter obtained
according to § 205.57-2 will be used In
determining whether the acceptance
or rejection of a bateh has occurred.

(b) Acceptance ar rejection of a
batch tankes place when the declsion
that a vehicle Is o falling vehicle Is
made on the last vehicle required to
make a decision under paragraph (a)
of this section.,

§205.57-7 Acceptance and rejeclion of
bateh sequence.

(a) The manufaeturer will continue
ta inspect consecutive batches until
the bateh sequence is accepted or re-
Jected bnsed upon the number of re.
Jected botches, A sufficlent number of
consecutive batches will be inspected
untl! the eumulative number of reject.
ed batches Is less than or equal to the
Sequence acceptance number of great-
er than or equal to the sequence rejes-
tion number appropriate for the cu-
mulative number of batches inspected,
The acceptance and rejection numbers
lsted in Appendix I, Table ITI at the
appropriate code letter obtained ge.
cording to § 205.57-2 wil} be used in
determining whether the acceptance
or rejection of a batch sequence has
occurred,

(b) Acceptance or refection of a
batch sequence takes place when the
decision that a vehicle is a failiing ve-
hicle is made on the last vehjcle re.
quired to make a declision under para.
graph (a) of this section,

te) If the batch sequence {5 accepted,
the manufacture will not be required
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to perform any additlenal testing on
vehicles from subseduent batches pur-
suant to the Initiating test request,

(d} The Administrator may termi-
nate testing earlfer than required in
paragraph tb) of this section based on
a réquest by the manufacturer accom-
panled by voluntary cessation of distri-
bution in commerce, of vehicles from
the category, configuration or sub-
group In question manufactured at the
plant which produced the vehlcles
under test: Provided, That before rein.
itiating distribution In commetce of
vehicles from such plant of such vehi-
cle eategory, configuration or sub-
gfoup, the manufactursr must take
the actlon described in § 208,57-8 (a)
(1yand (nX2)

[41 FR 15844, Apr, 13, 1978, a8 amended at
42 FR d1480, Dec. 5, 19771

§205.57-8 Continued testing.

{a) If a batch sequence [s rejected in
accordance with paragraph (b} of
§ 205.57-7, the Administrator may re-
quire that any or ul]l vehicies of that
category, configuration of subgroup
thereof produced at that plant be
tested before distribution In com-
merce,

() The Administrator will notify
the mapufacturer [n writing of his
intent to require such continued test-
Ing of vehlcles pursuant to parsgraph
(a) of this section.

(¢) The manufacturer may request a
hearing on the Issues of whether the
selective enforcement audlit was con-
ducted properly; whather the criteria
for batch sequenes relection In
§ 204.57-7 have been met; and, the ap-
propristeness or scope of a continued
testing order. In the event that a hear.
Ing s requested, the hearing shall
begin no later than 15 days alter the
date on which the Administrator re-
celved the hearing request, Nelther
the request for a hearing nor the fact
that a hearing Is in progress shall
affect the reponsibillty of the manu-
facturer to commence and contlnue
testing required by the Administrator
p!ursunnc to paragraph (o) of this see-
tlon.

{d) Any tested vehicle which demon-
strated conformance with the applica-
ble standards may be distributed Into
cominerce,

79

(e} Any knowing distributlon into
commerce ¢f a vehicle which does not
comply with the applicable standards
Is a prehibited act. .
(41 FR 153844, Apr. 13, 1976, as amended at
42 FR d1460, Dee, 5, 1677; 44 FR 54294,
Sept, 19, 19798}

§205.537~9 Prohibition on distribution in
commerce; manufocturer's ramnedy,

(a) The Administrator will permit
the cessation of contihued testing
under § 205.57-8 once the manufactur-
er has taken the following actlons:

(1) Submits o written report which
identifies the reason far the noncam-
pllance of the vehlcles, describes the
problem and describes the proposed
quality contrel and/or quallty assur-
ance remedies to be taken by the man-
ufacturer to correct the problem or
follows the requirements for an ehgl-
negrins change pursuant to § 205.55-8,
an

{2} Demonstrates that the specified
vehicle category, conflguration or sub-
group thereol has passed a retest con-
ducted [n accordance with § 205,57 and
the conditions speeifled (n the Initial
test request,

(3} 'The manufacturer mey begin

§ 205.5729

testing under paragraph (a)(2) of this _

section upon submitting such report,
and may cease continued testing upen
making the demonstration required by
paragruph (ax2) of this sectlon, pro-
vided that the Administrator may re.
quire reswmption of continued testing
{f he determines that the manufactur-
er has not satistied the requirements
of paragraphs (a) (1) and (2) of this
gectlon,

(b} Any vehicle [failling the pre-
scribed nnise emisslon tests conducted
pursuant to this Subpart B may not be
distributed in commerce uttil neces-
sary adjustments or repalrs have been
made and the vehicle passes a retest.

(¢) No vehicles of a refected batch
which are still in the hands of the
manufucturer may be distributed in
commerce unless the manufacturer
has demonstrated to the satisfaction
of the Administrator that such vehl-
cles do in fact conform to the regula-
tlons: Except, that any vehicle that
has been tested and does, in fact, con-
form with these regulations may be
dlstributed in commerce.

-
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(41 FR 15544, Apr, 13, 1978, as amended at
-2 FR 62460, Dec, 5, 1977)

§ 20558 In-use requirements,

8§205.58-1 Warranty.

{a) The vehlcle manufacturer wha is
required to produetion verify under
this part shall Include In the owner's
manual or in other information sup-
plied to the uitimate purchaser the
following statement;

N + NODISE EMISSIONS WARRARTY

(Name of vehicle manufacturer warrants
to the first person who purchnses thils vehl.
cle [or purposes other thap resale and to
each subsequent purchaser that this vehinle
a3 mahufactured by (hame of vehlcle
manufacturer),was designed, built and
equipped to conform al the tlme it left
(name of mohufacturer)s contral with all
applicable U.8, EPA nolse conirel regula-
tions.

This warrnnty covers this vehicle ns de-
signed |, built and equipped by t(name of
manufacturer), and is not lmited to any
particular part, component or system of the
vehicle manufactured by (name of msnufae.
turer). Defects in the design, assembly, or In
any pott, component, or system of the vehi.
cle &5 manufaciured by (name of vehlcle
manufacturer), which, at the time.it left
{name of wehicle munufacturer)'s, cohtro),
coused nolse emission levels to exceed Fed.
eral standurds, are covered by thls warronty
tor the life of the vehicle,

(bl Not Iater than the date of sub-
mission of the product verification
report required by § 205.55-4, the man-
ufacturer shall submit to the Admlnis-
trator two (7) coples of the written
holses emission wartanty required by
paragraph (a) of this section and two
(2] coples of ail other information pro-
vided to the ultimate purchaser which
could reasonably be construed as im-
pacting on the warranty.

(¢} Not later than ten (10) dnys after
dissemination, the manufacturer shatl
Submit two (2) representative coples of
all information of a general nature, or
modifications thereto, which is pro.
vided t0 dealers, zone representatives,
ar other agents of the manufaecturer
regarding the adminfstration and ap.
plication of the neise emission warran.
ty. Information regarding nofse emls-
slon warranty claims which {s provided
to o dealer or representative in re.
spotise to a particular warranty claim
or dealer inquiry is not considered to
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be Infermation of a general nature, if
such Informatien does not recelve
broad dissemination Lo denlers,

(d) Al infermation required to be
forwarded to the Administrator pursy.
ant to this section shall be addressed
to:

Dlrector, Noise Enforcement Divisjon (EN-
387, U.S. Environmenta]l Protecion
Ageé'lcy. 101 M St, 8W., Washington, D.C.
20460,

{41 FR 15544, Apr, 12, 1876, 41 FR 17732,
Apr, 26, 1978, as amended al 43 FR 12328,
Mar, 24, 1978 44 FR 67659, Nov, 27, 1875)

5203382 Tampering.

(a} For each mode] year and for each
configuration of vehicles covered by
this part, the manufacturer shall
submit to the Administrator a list of
those acts which, In the manufactur.
er's estimation, might be done to the
vehicle in use, on more then an occa.
sional bhosls, and resuit in an increase
in nalse emissions above the standards
prescribed in § 205.52. The manufac-
turer should indicate, wherever possf.
ble, the amount of this Increase In
nolse level,

tb) The above Information shall be
submitted to the Administrator within
adequate time prior to the introdyc.
tion into cornmerce of ench configura.
tion to allow for the development and
printing of tampering lists, as provided
In paragraphs (¢) and (d), of this sec.
tion.

(e) On the basls ¢f the above [nfor-
matlon, the Administrator will develop
a list of acts which, in the Administra.
tor's judgment, constitute the removal
or rendering inoperative, other than
for purposes of maintenance, repair,
or replacement, of holse control de-
vices or elements of design of the vehi-
cle. This list shal]l be provided to the |
manufacturer and may be updated
from time to time. The [ist shall be in-
cluded in the statement to the ultj-
mate purchaser as required by para.
graph (dX2) of this section, If the st
s not provided by the Administrator
within 30 days of the date on which
the Information required in paragraph
ta) of thils section s submitted, the
manufacturer .shall include only the
statement in paragraph (di1) of this
section untfl such time as the list has
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been provided and the owner's manual
is reprinted for other purposes.

(d) The manufacturer shall include
in the owner's manual the following
Information:

(1} The statement:

TAMPEAING WITH NOISE CONTROL SYSTEM
PROMIBITED

Federal law prohibits the following acts or
the causing thereof: (1) The removal or ren-
dering inoperative by any person other than
for purposes of mointenance repair, or re-

* placement. of any device or element of

design Incorporated into any new vehicle far
the purpose of nolse control prior to [ts sale
or delivery to the ultimate purchaser or
while It is In use, or (2) the use of the vehl.
cle after such device or element of design
hos been removed or rendered inoperatjve
by any person.

(2) The statement:

Among those acts presumed £o constitute
tampering are the acts Hsted below,

Immediately [ollowing this statement,
the manufacturer shall include the list

" developed by the Administrator under

paragraph (e) of this section.

{e) Any act included in the list pre-
pared pursuant to paragraph (g} of
this gectlon Is presumed to constitute
tampering; however, in any case In
which a proscribed act has been com-
mitted and {t can be shown that sueh
act resulted In no [ncrease it the noise
level of the vehicle or that the vehicle
stfll meets the nolse emission standard
of § 2056.52, such act will not constitute
tampering.

(1) The provisions of this section are
not intended to preciude any State or
local jurisdiction from adopting and
enforcing its own prohibitions against
the removal or rendeting [noperative
of nolse control systems on vehicles
subject to this part,

(g) All information required by this
section to be furnished to the Admin-
Istrator shall be sent to the following
address:

BDirector, Nolse Epforcement Divislon (EN-
307, US. Environmental Protection
Agency, 101 M St, SW., Washington, D.C,
04840,

{41 FR 15544, Apr, 13, 1978, as amended at

43 FR 12324, Mar. 24, 1978])
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§ 205.58-3

§205.58-3 Instructions for maintendnce,
use and repair,

(a) {1} The manufacturer shall pro-
vide to the ultimate purchaser of ench
vehicle covered by this subpart written
instructions for the proper rmainte-
nance, use and repalr of the vehlele In
order to provide reasonable assurance
of the elimination or minimization of
nofse emission degradation through-
out the life of the vehicle,

(2) The purpose of the [nstructions
{s to inforin purchasers and mechanics
of those acts necessary to reasonably
assure that degradatlon of noise emis-
sion level [s ellminated or minimized
during the life of the vehicle, Manu-
facturers should prepare the [nstrue.
tions with this purpose [n mind, The
instructions should he clear and, to
the extent practicable, written in non-
technical language.

{(3) The Instructions must not be
used to secure an unfalr competitive
advantage, They should not restrict
replacemettt equipment to original
equipment ar service to dealer service.
Manufacturers who so restrict replace-
ment equipment should be prepared to
make public any performance specifi-
catfons on such equipment,

(b} For the purpose of encouraging
proper malntenance, the manufactur-
et shall provide a record or log boock
which shall centain a schedule for the
performance of all required nolse
emission control malntenanes, Space
shall bhe provided In this record book
30 that the purchaser can note what
malntenance was done, by whom,
where and when.

(e} Not later than the date of sub-
mission of the production vertification
report required by § 205,554, the man-
ufacturer shall submit to the Adminis-
trator two (2} copies of the mainte-
nance Instructions (includlng the
record book) required by paragraphs
(a) and (b} of this sectlon.

(d¥ (1) The Administrator will re-
quire modifieations to the instructions
if they are not hoth necessary and ren-
sonable,

(2) The manufacturers may file a pe-
tition for review of such modifications,

{(3) The manufacturer's proposed
{nstructions shall he provided to the
consumer pursuant to §205.58-3(a)1x
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§ 205,59
pending revlew of the proposed
instructions by the Agency.

(e} Information required to be sub-
mitted to the Administrator pursuant
to this sectioh shall be sent to the fol-
lowing address:

Dlrectar, Nolse Enforcement Division (EN-
i187), U5, Environmentsl Froteellon

Agency, 401 M St,, SW,, Washington, D,C,
20480,

[41 FR 15544, Apr. 1], 197§, as amended at
42 FR 61456, Dec. 5, 1977; 43 FR 12326, Mar,

24, 1978)
§205.59 Recall of noncomplying vehiclen,

{a) Pursuant to section 11¢dX}1) of
the Act, the Administrator may Issue
an order to the manufacturer to recal}
and repair or modify any vehicle dis-
tributed Ih commerce not in compli-
anee with this subpart.

(b} A recal] order issued pursuant to
this sectlon shall be based upon a de-
termination by the Administrator that
vehicles of o specified category or con.
figuration have heen distributed in
commerce which do not conform to
the regulations, Such determinuation
miy be bosed on:

(1} A technleal analysis of the nolse
emlission characteristics of the catego-
ryv or configuration (n question; or

Title 40—Protection of Envitonment

(2) Any other relevant information,
ineluding test data.

(e} For the purposes of this section,
noise emisslons may be measured by
any test prescribed {n § 205.54 for test.
ing prior to sale or any other test
which has been demonstrated te corre-
late with ‘the prescribed test proce-
dure.

(d) Any such order shall be _fssued
only alter notlce and an opportunity
for a hearing.

(e) All costs, I[ncluding labor and
parts, associated with the recall and
repair or modification of non-comply-
Ing vehicles under this section shall be
borne by the manufacturer,

(f) This section shall not limit the
discretion of the Administrator to take
any other actions which are author-
ized by the Act.
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Appendix C.

The IMC regulation promulgated on Octeober 21, 1974 by EPA
estabiished nolse emission standards for motor carriers engaged
in interstate commerce (40 CFR 202). The regulation itself does
not distinguish between "hard" and "soft' sites, although the
difference between these sites was explicitly recognized in the

Preamble to the regulation (39 FR 38212},

The Bureau of Motor Carrier Safety (BMCS) of the Departe-
ment of Transportation is responsible for ensuring compliance
with the IMC regulaticns. BMCS issued regulations establishing
measurenent methodologies for determining whether commercial
motor vehicles conform to the IMC emission standards (49 CFR 325).
The BMCS regulations expliecitly distinguish between "hard" and
"soft" gites. Table 1 summarizes the relationship between the
EPA emission standards (40 CFR 202) and the DOT enforcement
gtandards (49 CFR 325). Note the 2 dB(A) differential between
hard and soft sites.

Table 1 = Current IMC Noise Levels

EPA pCT Enforcement
Regulatory Levels, dB(A)
Zest Level dB(A) Hard Site Soft Site
Low Speed 86 88 86
High Speed 90 92 90
Stationary 88 88 86

The distinection between hard and soft sites is responsive
to the need for uniformity and consistency in the enforcement
activities of BMCS. However, this distinction has introduced a
degree of confusion since the IMC low speed and high speed levels,
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86 and 90 dB(A), are "soft" site, whereas the stationary test
level, 88 dB(a), is "hard" site.

The three aligned IMC levels are explicitly stated as "hard"
site levels. This is intended to eliminate the confusion
associated with hawving the two operating levels as soft site
and the stationary as hard site. Table 2 summarizes the
relationship between the original and aligned levels.

Table 2
Original Levels dB(A) Aligned Levels dB(A)
Hard Soft Hard Soft
Low g8 86 83 Bl
High 92 90 87 85
Stationary 88 86 83 81

All analyses in this background document are expressed in hard
site levels,
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Appendix D - MTire Noise

The issue of tire noise was specifically addrassed by the
Agency as part of supporting technical analyses of various
technical issues asgssoclated with the aligned IMC levels, There

is a 4 dB(A) differential between the original low speed and high

- speed IMC levels in order to account for tire noise at high

speeds. The Agency reviewed information on tire noise that has
become available since the original IMC regulation was
promulgated., The purpose of the review was to assess whether
this 4 4B{A) differential should be changed.
Two reports proved to be particularly helpful:
« "Pire Noise Data Bank," Bolt Beranek and Newman Inc.,
Report 4411, June 1980.
+« "Empirical Model for Predicting In-Service Truck Tire
Noise Levels," U.S. Department of Transportation, Report
DOT-TST-76T-5, July 1976. '
The BBN report, prepared for the Agency's office of Noise
Abatement and Control, presents standardization noise
measuremnents for 80 sets of tires, including 35 truck tires, The
DOT report, prepared by the National Bureau of Standards,
presents lnformation that can be used to predict in service noise
levels for various types of tires {(e.g., ribbed vs. crossbar) on

different types of trucks {(e.g., straight truck vs. double axle
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trailer). Both reports are technical documents and results are
presented for so many combinations of tires, vehicles, and road

conditions that {t is no single set of results or conclusions.

Review of data presernted in these reports indicated that it
is appropriate to retaln the 4 dB{a) differential. This is
particularly true because of the 55 mph speed limit that has come
into effect sinece the original iMC regulation was promulgated.
Tire nolse is a strong function of vehicle speed and a reduction
in speed from 65 to 55 mph reduces the noise of a typical tire by
approximately 2.5 dB. Accordingly, the 4 dB(A) differential

between low speed and high speed tests has been retained.
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APPENDIX E

ASSESSMENT OF ENVIRONMENTAL NOISE IMPACT BY THE
FRACTIONAL IMPACT METHOD

Adapted, in part, from Goldstein, J., "Assessing the Impact of Transportation
Noise: Human Response Measures," Proceedings of the 1977 Natieonal Conference

on Noise Control Engingering, G. C. Mailing (ed.}, NASA Langley Research:

Center, Hampton, Virginfa, 17-19 October 1977, pp. 79-98.
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APPENDIX E

ASSESSMENT OF ENVIRONMENTAL NOISE IMPACT BY THE
FRACTTONAL IMPACT METHOD

Because noise 1s an extremely pervasive pollutapt, it may adversely
affect people in a number of different ways. Certain efiects ae well docu-
mented, Noise can:

o cause damange to the ear resulting in permanent hearing loss

o finterfere with spoken communication

o disrupt or prevent sleep

0 be a source of annoyance.

Other effects of noise are less well documented but may become increas-
ingly important as more informaticn is gathered. They include. the nonauditory
health aspects as well as performance and learning effects. These affects are
decumented in the EPA levels document, reference E-1, which shows the basis

for assess1n§ the {mpact of noise exposure on the affected population.

Distribution of Population and Noise Expsoure

An integral element of an envircnmental noise assessment is to determine
or estimate the distribution of the exposed population to given levels
of noise for given lengths of time, Thus, before implementing a project or
action, one should first characterize the existing noise exposure distribution
of the affected population by estimating the numbers of people exposed to
differing magnitudes of noise. Next, for each project alternative, the
distribution of people who would be exposed to the noise should be predicted
or estimated, The relative environmental jmpacts of project alternatives may

be assessed by comparing these population noise-exposure distributions,

Adapted, 1in part, from Goldstein, J., “Assessing the Impact of Transportation
Noise: Human Response Measures," Proceedings of the 1977 National Conference

on Noise Control Engineering, G. C. Mailing {ed.), NASA Langley Research

center, Hampton, Virginla, 17-19 Cctober 1977, pp. 79-98.
£-1



This concept is {fllustrated in Figure E~1 which compares the estimated
distribution of exposure for the population prier to inception of a hypothe-
tical project (Curve a) with the population distribution after implementation
of the project (Curve b). For each of these two statistical distributions,
the numbers of people are plotted versus noise exposure (In the figure, L_i
represents a specific noise exposure in decibels on an arbitrary scale).
The figure f1lustrates that the numbers of people at all comparisons of
population exposure distributions allow us to determine the levels of noise
exposure {s greater after the hypothetical project {curve b) extent of noise

impact in terms of changes in the number of people exposed to than before its

inception (curve a).

E-2



Number of People Exposed

S

Magnitude or Level of Exposure, Li in dB

FIGURE E-1

EXAMPLE ILLUSTRATION OF THE NOISE DISTRIBUTION OF
POPULATION AS A FUNCTION OF NOISE EXPQSURE
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The intensity or severity of a nofse expsosure may be evaluated by the
use of suitable noise effects criteria, which exist in the form of statisti=
cally derived dose-response {or cause-effect) relationships, Using these
criteria, the probability or magnitude of an anticipated effect can be pre-
dicted statistically from knowledge of the noise exposure, Examples of
different forms of noise effects criteria are displayed in Figure E-2. In
general, dose-response functions are plotted as simple linear or curvilinear
relationships, or combinations thereof. The statistical probability or
ant1c1pated maghitude of an effect for a given noise expsorue can be estimated
using the appropriate function. As an example, using the linear function fin
Figure E-2, the incidence of a specific response occurring within a population

with a noise exposure value of Li as indicated by the veritical arrow would

be predicted to be 50 percent.

Environmental noise impact may be assessed by cross-tabulating indices of
both extent (number of people exposed) and intensity (severity) of impact.
Such an assessment methed requires an estimate of the impact upon the popula-
tions exposed at each given level, Li’ the proportional impact upon the
exposed population may be seen by comparing the number of people exposed with
the magnitude (or probability) of the anticipated response, The data may be

expressed by using an array or matrix such as the hypothetical example in

Table E-1.

E-4




Magnitude of Response

FIGURE E-2

EXAMPLE OF FORMS OF NOISE EFFECTS CRITERIA
(a) LINEAR, (b) POWER, (c) LOGARITHMIC

E-5
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TABLE E-~1
EXAMPLE OF IMPACT MATRIX FOR A HYPOTHETICAL SITUATION

Magnitude or FProbability

Expasure Number of peopla of Response in Percent
Ly 1,200,000 4
L1+1 900,000 10
L1+2 200,000 _ 25
L1+3 50,000 50
L1+n 2,000 8s
;‘ho--/ - -

Fractional Impact Method

An environmental noise assessment usually involves analysis, evaluation
and comparison of several different planning alternatives. Comparing multiple
arrays of poputation impact information 15 cumbersome, and consequently
evaluating the relative effectiveness of each of the alternatives can become
complex and confusing, The comparisons can be simplified by resorting to a
single number scale which is a measure of the noise fmpact, correctly incor-

porating both attributes of extent and intensity of nofse exposure.

E~§
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The MNational Academy of Sciences, Committee on Biocacoustics and Biome-
chanics {CHARA), has recommended a procedure for assessing envirgnmental noise
impact which mathematically takes jnto account both extent and intensity of
noise exposure (Reference E=2}, This procedere is called the fractional
impact method. It caomputes total noise impact by simply counting the number
of people exposed to each level, multiplying this population number by a noise
weighting, that {s assigned to each nofse level commensurate with the inten-
sity of response to the noise exposure, and summing the results. This proce-
dure yfelds a single number value which proports toc represent the overall

magnitude of the impact.

The purpose of the fractional impact analysis method is to obtain a

single number that defines the impact of noise upon the population exposed,

This, in turn, facilitates trade-off studies and comparisons of the impact

batween different projects or alternative solutions. To accomplish this
objective, the fractional impact method defines a series of ‘“partiai noise
impacts" within a number of neighborhoods or groups, each of which {s exposed
to a specified level of noise, The partial noise impact of each group fis
determined by mul£1p1y1ng the number of people in the group by the "fractional
impact" of that associated with the noise exposure Tevel of that group. In
the CHABA procedure, the fractional impact is proportional to the probability
or magnitude of an anticipated response based on statistically-derived dose-
response functions, The total noise impact {5 then determined by simply

summing the partial impacts of all groups (Reference E-~2).

In many cases, much of the naise Impact is found in large groups which
have noise exposure of moderate severity, Although peopte living close ta
a noise source generally are more severely impacted than those living further

away, the latter should not be excluded in evaluating nofse impact.

E-7



T e ——

p—

People exposed to moderate levels of neise experience adverse impacts,
even though that the magnitude of an individual's impact may be small. The
fractional impact method considers the total jmpact upon all people exposed
to noise taking into account that same individuals incur greater noise expo=-

sure than others, ascribing more Jmportance to the more severely affected

population.

To summarize, these are two basic elements of fmpact assessment. The
impact of noise may be intensive (i.e., it may severely affect a few people)
or extensive (i.e.,, it may affect a larger population less severely}. Impli-
cit in the fractional impact concept 1s that the magnitude of human response
varies commensurately with the degree of noise exposure, i.e., the greater the
exposure, the more significant the response. Another major assumption is that
a moderate noise exposure for a large population has approximately the same
noise impact upon the entire community as would a greater noise exposure upon
a smaller number of people. Because the weightings which produce these
results are not infalible information regarding the distribution of the
population as a function of noise exposure should always be developed and

presented in conjunction with use of the fractignal impact method.

Mathematical Relationships for the Fractional Impact Method

The function for welghting the intensity of noise impact with respect to
general adverse reaction ({annoyance) is displayed in Figure E-3 (Ref. E-2).
The curved (or nonlinear) weighting function is arbritrarily normalized to
unity at Ldn = 75 dB. For convenience of calculation, the weighting func-
tion may be expressed as representing percentages of impact in accordance with

the follawing equation:

-5 0.103
[3-354 x 10 DO LdnJ (E-l)

H(Lyy) =
n [0.2] D00'03 Ldn] + [1.43 X 10-4] [100.08 Ldb:]

£-8
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Proportion of Population Highly Annoyed Normalized to L, = 75 dB

}
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30 40 50 60 70 8 90
Day-Night Average Sound Level - Decibels

FIGURE E-3

WEIGHTING FUNCTION FOR ASSESSING
THE GENERAL ADVERSE RESPONSE TO NOISE

E-9
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A simple linear approximation that is also normalized to unity at Lan = 75
dB can be used with reasonable accuracy in cases where day-night sound levels
range between 55 and 80 dB. This approximation 15 shown as the dashed line
in Figure E-3, and is defined as:
W{Lg,) = -{0.05 (Lgg -55) for Ly, > 55 (E-2)
~ 0 for L, < 55 h
Using the fractional impact concept, an index referred to as the Levele
Weighted Population (LWP)* may be derived by multiplying the number of people
exposed to a given level of traffic noise by the fractional impact associated
with that level as follows:
LWPy = WL, 1)} X Py (E-3)
where LWP, is the magnitude of the impact on the population exposed at
Ldn" N(Ldn1) is the fractional impact (weighting) associated with a

noise exposure of Ldn1’ and P1 is the number of people exposed to Ldni.

Because a noise 1impact situation is characterized by a distribution
of people exposed to different levels of noise, the magnitude of the total
impact may be computed by determining the partial impact at each level and
summing over each of the levels. This may be expressed as:

LWp = ? LWP, = ? N(Ldn1) X Py - (E-4)

The average severity of impact over the entire population may be stated
in term of the Noise Impact [ndex (NI!I), defined as follows:
LWP (E=5)

*Terms such as Equivalent Population (Peq), and Equivalent Noise Impact (ENI),
have often been used interchangeably with LWP. The other indices are concep-
tually fdentical to the LWP notation.

E-~10
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In the case of general adverse response, NII represents the normalized per-

centage of total population who describe themselves as highly annoyed.

Another concept, the Relative Change in Impact (RC!)} is useful for
cmparing the relative difference between two alternatives. This concept takes

the following form, when expressed as a percent change in impact:

(WP, =~ LWP.)
REI = 100 — % (E-6)
:

where LWP, and LNPJ are the calculated impacts under two different condi-

tions.

A quantative example of the fractional impact method is presented in

Table C~2.

E-11
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APPENDIX F
NATIONAL ROADWAY TRAFFIC NOISE EXPOSURE MCDEL

This appendix contains & detailed discussion of the National Roadway
Traffic Noise Exposure Model, The discussion begins with a general overrun,
then proceeds to the date groups, the calculations, and assumptions that

underlie the model and its process for connecting noise expsosure to impact.

The model accounts for the distribution of population throughout the
United States, and matches each person to all the roadways within his own
population/density cell, predicting his total noise from these roadways.
The logic flow after model proceeds from vehicles, to roadways, to propaga=
tion, to the noise level experienced at each residential location in the

United States. The analysis continues with the sorting of all person/noise

Ty _"’n\
S )pa1rs, and the conversion from noise levels to impact estimates. These impact

estimates are then summed into total, natfonwide impact.

Full details and expansions of this discussion are inlcuded in the

singie volume documentation report of the National Roadway Traffic Noise

Exposure Model (Reference F-1).

I. GENERAL OVERVIEW OF THE MODEL

The model consists of two parts: The General Adverse Response part and,

the Single Event Response part. These two parts of the model appear side-by-

side in Figure F=1l, to emphasize their similarity.

Both parts of the model start with user«defined input, keyed as rQ | in

~.the figure. For example, such input can include the potential emission

I
t

H\—/Timits for newly manufactured vehicles as they are typically operated.
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Both parts of the model then mathematically combine this user=-defined input
with large quantitites of additional data that resfde within the campuker
program. Thesa additional data inlcude noise emissions of other vehicles, as
well a3 traffic data, roadway configuration data, noise propagation data, and

residential population data,*
!

Both parts of the model then combina these data to predict the particular
noise levels of interest. The General Adverse Response part predi¢ts the
gay=night noise level, Lyn» 2veraged over a full year. In a parallel
manner, the Single Event Response part predicts both Sound Exposurs Level,
L. and the single-event Equivalant Sound Level, Leq(T)’ for each vehicle

5
passby on a typical day during the year.

input and 1nput data that resides within the program. See reference F-1 for

|

T ;

l “—"* The remainder of the discussion will not distinguish batween user defined
|

b bt 7

further details,



GENERAL ADVERSE RESPONSE

PART

SINGLE EVENT RESPONSE
PART

USER-DEFINED INPUT (U]
DATA IN COMPUTER
PROPAGATION MATH

USER.DEFINED INPUT
DATA IN COMPUTER
PROPAGATION MATH

NOISE

NOISE

AVERAGE OVER FULL YEAR
kdn
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NATIONWIDE IMPACT

NATIONWIDE IMPACT

GENERAL ANNOYANCE

POTENTIAL ACTIVITY
INTERFERENCE

1. AWAKENINGS
2, OTHER SLEEP DISRUPTIONS
3. SPEECH DISRUPTIONS

FIGURE F-1 THE NATIONAL ROADWAY TRAFFIC NOISE EXPOSURE MODEL




As discussed previously, the yearly-average noise leve] correlates
well with noise-induced annoyance in and around the home -- that i, with
a person's general adverse rasponse, 0Qn the other hand, the noise from
individual vehicles, not averaged into the ambient noise background due to
other sources, often predicts additional impact due to particularly noisy

er isolated single events,

As shown in the last module in Figure F-1, the model converts the com=
putad noise levels into measures of estimated impact. The General Adverse
Response part of the model estimates the extent to which people in the United
Statas wil] be highly annoyed by traffic noise experienced at or near their
homes. The Single Event part estimates the potential of a single noise source
(in this case buses) to awaken people from sieep, to otherwise disrupt their

sleap, dnd to interfers with people's speech at home, both indoors and gqut-

doors,

In summary, the fiow in Flgure F-1 progresses from usar=defined input,
through the data and mathematics within the computer program, to the predicted
noise lavals =« and then estimates potential noise impacts, The two parts
of the model astimate two different aspects of noise impact: yearly-average

and singla-gvent, Both aspects are estimated naticnwide,

Overview of the Noise Exposure Predictions: Genaral Adverse Response

Figqure i1lustrates the manner in which noise predictions are made

for the National Roadway Traffic Noise Exposure Model, for General Adverse
Response. The figure is keyed (:) through (:) to coordinate with the detailed

discussions to follow,

F-d4.
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) i
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FIGURE F-2 NOISE EXPOSURE PRERICTIONS: GENERAL ADVERSE RESPONSE

EL 18 THE NOISE EMISSION LEVEL, EACH OF THE 5 SPEED RANGES HAS A SPECIFIC EL
ASSOCIATED WITH IT. IDLE MQODE HAS ONLY ONE EL.
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| _fhi§”p;edicative procedure is best explained by starting'with key
(:)which addresses the predicted noise exposure for Person #1. As shown in
Figure F-2, noise exposures are predicated for Person #2, Person #3, etc.
,f”*\essence. the model statistically predicts the noise for every person

i the United States -- a 1974 total population of 216.7 million persons,

and rising,

Rather than predicating the noise exposure of sach individual, the
computer groups people inty homogengous areas by city size and population
density. Similar groupings occur throughout all blocks in Figure F-2 , though
they are not indigated, The caoncepts involved in the prediction model are
clearer without the details and approximations of grouping. These details and

approximations are postpaned for now.

In essence, then, the model statistically predicts the traffic nofse
anvironment experianced by everyome in the lUnited States. The model does

ﬁ’_\ke into account populaticn growth for future years.
8 .

The nofse level at Person #1 emanates from all the roadways within
his hearing. (Key (:) in Figure F-2 « Each roadway also has specified as
input its average daily traffic and its average mix of vehicle types. Each
roadway also has associated with it a large range of typical vehicle speeds.
Although vehicle speeds vary on each roadway from moment to moment, the
program considers the{r averzge speed for any given mile of roadway. The
fractions of the total rcadway mileage at each of five speed ranges are

specific input used within the computer program, for each roadway.

In addition, each roadway has a specific lane width, a specific number
of lanes, and a specific clear-zone width. The latter is generally the

Tighteof sway width. It encloses the region within which no ane lives.

..'
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Roadway noise, close by the roadway, {5 dependent upan vehicle speed,
average datly traffic, traffic mix, lane width, number of lanes, and ¢lear
zone width, As this nofse propagates cutwards from the roadway to the
person of interest, it is influenced by a number of propagation parameters.
Two principal parameters are the distance between the persaon and the roadway,
and the shielding that intervenas between the person and the roadway.
Thase two parameters are specified'fur each person/roadway pair == in group-

ings, as mentioned ahova.

Fram Key(:Dto Key(:Dthe noise level at each person's residence depends

upon the source strength of each roadway, and upon the propagation of the

noise from the roadway.

In addition to the ahgve parameters, roadway source strength also
depends 1in part, on & numbar of other factors. As noted in Key (:) aach
roadway contains a series of vehicle types. Each vehicle type operatas in
four modes, numbered in the Figure. These modes are: acceieration, decelera-
tion, cruise and idle. Each vehicle spends a definite fractian of its time
in aeach of the four modes. Thesa fractions are specified for each operating
mada and separately for each vehicle type. Then each mode fraction is split

into the five speed fractfons specific to that roadway (Key CE) again).

The final entrias at Key (:) are the noisa emission levals. These

differ for aach of the four operating modes, and for each of the five speeds.

Thase emission lavels are a user-defined input, and are keyed therefore as

in the Figure, Specifically, the user defines the noise emission levels for
new vehicla sales in any given year. Then the computer adds those vehicles
to the ones already on the road, and depletes the general population of

vehigles by those vehicles that retire from sarvice. -



The noise emission values put into the model constitute the mechanism
by which we can investigate censequences {impacts) of a potential vehicle
noise emfssion regulation. The model is applied for successive years, as
more and more of the gquieter vehicles are introduced into service. The
year-to-year effect on predicted noise impact is a direct measure of the
effectiveness of a regulation. (Figure F-2 does not indicate this year-to-

year application.}

In practice, then, Figure F-2 flows from top to bottom. For the regu-
lated vehicle type, emission levels corresponding to the regulatory levels
are entered, separately for the four operating modes and separately for
the five speed ranges within each operating mode (except idle). As shown in

Figure F-2. sixteen values of emission level are entered for each vehicle

type.

These emissions are combined with the fractions of time spent by that

vehicle type in each mode/speed, to obtain that vehicla's contribution to
the traffic noise. The computer carries out these calculations for aach
venicle type an that roadway. Then ail vehicles 4re combinad for Roagway #1,

accoroging to the average daily traffic and vehicle mix.
This process is repeated for each roadway type,

€ach roadway's noise is then propagated tg each gersen's residence. At

each rasidence tha noise levels from all roadways are combined into one total

nofse level,

This entire process is repeated for all persons in the United States
{approximated by residential population density information), as shawn ta the

right at Key (:) in Figure F-2,
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Figure F-3 jllustrates naise prediction flow chart for the Single
Event Response portion of the model. Differences between Figure 6-10 and
Figure F-3 are few, but important. Here, anly one vehicle type or class is

‘xamined at a time, since only its passby noise is assessed.

L

Key @ data requirements are {dentical to the General Adverse Response

portion of the model.

At Key @ , only the average daily traffic for that vehicle type fis
required, rather than the full traffic and vehicle mix. Also at Key @ ’
building noise isolation values are needed to propagate the noise from out-

doors to indoors. These building noise isolation values are spacified inputs.

The major differences betwaen the Single Event and General Adverse
Response portions of the mede! occur at Key @ . For each person, the

single-avant equivalent sound ilevel, Leq(T)' is computed for indoors, both

the fraction of time the average person is at home day/night and indoors/out-
doors. In addition, the sound exposure level, L., is computed for indoors,
both day and night «« and then applied to the fraction of time that person is

asleep, efther day or night.
Key @ summarizes the types of noise calculations made.

Ovarview of Noise Impact Estimates: General Adverse Response

The flow chart for noise impact estimates of the General Adverse Response
portion of National Roadway Traffic Noise Exposure- 'Model is presented in
Figure F-4 , The Figure {s keyed @ through @ » to coordinate with the
dfscussions.

A
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e o ser Or moguies, K&y \JJ dup!icates the bottom set in Figure
F.2, It consists of all the person/naise pairs for the entire United States,

as predicted by the model,

At Key (:) , this very large set of person/noise pairs is sorted by
noise level. For exampie, all the persons in the U.5. exposed to an cutdoor
Ldn of 55 dB are grouped together 1in this sorting progess. The next
set of boxes {tap of Key (:) ) results.

The top of each module in Key (:) contains all the persons exposed to
that particular noise level. Noise impact {s calculated by muitiplying the
number of people exposed at each nuoise level by the fractions next shown in
the Figure (middle of Kay (:) ). These are the fractional weighting values
usad to represent the number of people expected to be highly anngyed by. that
particular noise level, (See the subsection eantitled "HEALTH AND WELFARE
CRITERIA - GENERAL ADVERSE RESPONSE" for explanation of the fractional weighte
ing values.) These fractions are essentially zero at §5 dB, and increase to

nearly unity argund 75 4B,

To complete the mathematics at Key (:) s the number of people exposed
times the appropriate fraction or weighting equals the Level! Weighted Popula-
tion {LWP} for General Adverse Response (equation 8) for each nofse exposure
band. For aoxample, if 28,000 people are expased to an Lan of 60 dB, then
this number of people, times the fraction 0.25, yields an LWP of 7,000. This
number shows that not everyone is impacted to the same degree primarily
because some may be less susceptible to neise intrusion. These fractions
summarize, therefare, the variability among all persons in their reactions to

the same noise lavel,

As the final step in the impact estimate (Key (:)), the expectad impacts

at each exposure level are added to obtain the tota) expectad impact in the

F-12




United States. The resulting number is the total Leve] Weighted Populatioﬁ

o

(LWP). It combines population and noise level into a single impact value.

Also at Key (:) in Figure F-4 are the impact estimates for the remain-

‘ der of the 4Q-year time stream. As more and more of the quister vehicles are

introduced into servige, the astimated impact should drop. The change in this

impact from year-to-year is a direct measure of the regulatfon's benefit,

To rerun the pregram for subsequent years, additional noise emission
values must be entered. The computer will then add these quieter vehicles to
the ones alre¢ady on the road, and will depiete the general population of
vehicles by those vehicles that retire from service. These sales and deple-

tion rates reside in the computer. In addition, the model alsc accounts for

changes in United States population each year,

Overview of Noise [mpact Estimates: Single Event Response

Figure F-5 {1lustrates the logic flow that provides impact estimates for
the Single Event Response portion of the model. Oifferences batween Figure
F-4 and Figure F-5 are minor, Here, each person is exposed not just to one
noise level, but to a series of single-event noise levels that occur over 2
typical 24 hour pericd. In other words, each person is paired with many
naise levals, each predictad as described earlier. After sorting, then, the
tabulation of Kay (:) {s not of persons, but is of noise events. A single

persan will be exposed to many noise events, all sorted by noise level.

The fractions in Key (:) are the fractions {or probability) of thess
single events that arg expectad to actually impact the person who is exposed:
The measures usad represent the potential to awaken people from sleep, or
otherwise to disrupt sleep, or to interfere with one's sﬁee:h communications.

{See the subsection entitled “HEALTH AND WELFARE CRITERIA - SINGLE EVEN

RESPONSE™ for explanation of the fractions).
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separately,

It. DATA GBROUPS

As mentioned earlier, the computer progran groups much of its data.

I
L—‘\}h grauping occurs throughout ail modules in Figures F-2 and F-3 though

P
S

grouping 1s not indicated in either figure,

The grouping of data within the mode! appear in Table F-1 for:

The 14 vehicle tynas

The 4 oparating modes

The 5 speed ranges

The 6 roadway types

The 9 population groups

The 4 population/density groups
The 33 population/density "cells®

The 40 years of the time stream

k“') Yehicle types were sglected based on those used for all EPA studies of

roadway noise. They are strongly suggested by similarity in noise emission

within a type, due to Similarity in engineering or operational characteris-

tics.

Operating modes are based upon extensive vehicle noise tests and appro-

sriate data reduction nmethods {(Refarences F-2 to F-4). Speed rangas are

based upon

these same tests.

Roadway types are the functicnal categories of the Federal Highway

Administration (Refaerence F-5).

Papulation groups are based on the data base assembled by the Federal

R

. "ghway Administration (References F-5 to F-7); and were refined using 1970 census
e’ '
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‘TABLE r=! DATA GROUPSWITHIN THE MODEL

Y bemn

PARAMETER GROUP NAME TYPE DESCRIPTION
Vehicie Car/8/automatic Passanger car, 8 cylindor, gas,
Types automatic
Car/8/automatic Passengar car, 8 cylinder, gas,
: /-\ automatic
P i Car/manual Passenger car, § or 8 eviinder,
: S gas, menual
| Car=LT/auta Pastenger car and light truck,
! 4 gylinder, gas, automatic
| Car—LT/manuat Passongar car and light truck,
4 cylindar, gas, manual
LT Light truck, 8 and 8 cylinder, gas
Car—LT/dleseal Passangar car and light truck,
diesal
MT Maedium fruck, two axio
(GVWR 10,000 Ib)
HT Magvy truck, thres or mora axies
{GVWR 26,000 Ib)
Intargity bus intorcity bus
Tramlt bus Transit bus
School bus Schaol bu
Unmoad MG Unmodified matoreyclo
Mod MC Modified motorcycle
 Qperating Accalnration Accaleration fram 2aro to speed *S"
‘ Modn Decaisration Cocelaration trom spaed “S" to 2are
: Cruise Cruisa at spead *S"
icile Idia
Speed 20 mph Legs than 26 mph
] } Ranges 30 mph Betwaon 25 and 36 mph
: \ 40 mph Batwoen 36 and 46 mph
50 mph Betwean 46 and 55 mph
80 mah More than 56 mph
Roacdway Intarstate Por FHWA dafinition
Types Highways
Froeways and Par FHWA daflnition
Exprastways
Major Artarials Par FHWA dofinition
Minor Artarials Par FHWA definition
Collectors Par FHWA dafinition
l.ocal Aoads and Per FHWA definition
Stradts :
: Population Pepulation aver 2M
Groups 1M 1o IM
{ 500K to0 1M
i 200K to 500K
! 100K 19 200K
[ 50K to 100K
{' 26K 10 SO0K
F 5K to 26K
| Aural arens
\‘x../



TABLE F-2 DATA GROUPS WITHIN THE MODEL [CONTINUED)}

| PARAMETER GROUP NAME TYPE DESCRIPTION
Papulation 1, High More than 4,499 people par
/\\ Censity square mile
: } Groups 2. Madium=to=High 3,000 to 4,489 peopla por
L 1quare mila
! 3. Low—to~Mdium 1,500 to 2,999 paopla por
i 1quare mila
‘ 4. Low Less than 1,500 paople por
squara mile
Pop/density 1 Popuiation avar 2M, high density
calls” 2 Same, medium-—to-high dansity
3 Same, low~to-medium dansity
4 Sama, low dansity
§ 1M 1o 2M, high density
-} Sama, medium-—-ta=high damity
? Sama, low-to—~madium density
8 Sama, low density
9 S00K to 1M, high density
10 Same, madium—to-high dansity
11 Samas, law~ta—=madium density
12 Same, low density
() 29 5K to 25K, high density
h 30 Same, medium—to~high dansity
N Same, low~to—madium dansity
a2 Sama, low density
a3 Rurai, low density only
Yaars 1874 For prodiction of future impact
1875
1978
1877 '
2013
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data (Reference F-8). Population density groups were aiso based upon these

same Federal Highway Administration apd census publicatiens.

D

e These two latter groups are then combined into pop/density "cells"
shown next in Table F-l. Thirty-three of these pop/density "cells" result,
since the rural population group is paired with only the low-density group.
These pop/density "ce1lé" contain among them the entire U.5. population and
also the entire U.S. roadway mileage. They thearefore provide the structure

for matching each person in the United States with the roadways that produce

the noise at his residence.

Lastly, Table F-1 shows that calculations are performed for all years
withinb a 40-year time stream. A baseline year is selected.* For that year,
all data (such as traffic counts, roadway mileage, population densities) are
explicitly put into the computer program. ‘Then for future years, these

L | data are factored upward, 1f appropriate, to account for growth.

The dataz groups within Table F-1 interrelate within the model in complex

ways as discussed in the following more detailed discussiens.

i %]* For this analysis, much of the data was entered for 1974, These data
./ were applied to later years after suitably adjusting for growth.
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" Details of Vehicles (Figures F-2 and F-3, Key (:) ).

The made! contains 14 vehicgie typés, listed in Table F-1, For each of

these vehicle types, the mode! uses for computation a set of nofse emission’
lavels (ELs) that reflect operating modes, speed, and selected years.

Noise emissfon lavels may also be entered for the requiated vehicle of inters:

gst (or other vehicle types, if appropriate).‘

A vehicle's emission level is a measure of 1ts total nofse output.

Technically, 1t is the noise level measured at a position perpendicular to the !

side of the vehicle and at a distance of 50 feet.

The vehicle emission level 1s a function of vehicle type, operating mode,

and vehicle speed.

14 4

ém1ssion levels = f(vehicle type, operating mode, (?-1)

speed, Efar
] base year + 4 user-chosen years

Equation D-1 shows the functional relatfonship between emissfon levels
and the parameters upon which emissions depend. In other words, the noisa
emissfons vary for each of the 14 vehicle types; for each vehicle type, naise
varies fop each ¢f the 4 operating modes; and for each mode, noise varies for
aach of the 5 grouped speeds. Since the fdle mode has only one speed {zero),
this functional relationship ylelds 16 emissfon levels for each vehicle type,

for a total of 224 emission levals.

These 224 emission levels are used to describe the average emisstons of

gach type of vehicle operating on roadways in specifiad years.

-
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The compiete set of emission levels used within this requlatory analysis
appear in Table F-2 (Reference F-9). Each of the nofse emission values in
this table representes an energy-average level, The energy average represents
a time average of the time~varying emissiaons for vehicles accelerating and
decelerating. In addition, each energy average emission level is derived from

a level-average emission level and a standard defvation, &, of the level

about that average. It {s assumed that the scatter of levels among all the

vehicles of each vehicle type is Gaussian, and thus the energy-average emis-

sion level is computed as (Reference F-10):
Energy-average EL = Leval-average EL + 0.115 a2 (F=2)

Again, as indicated in equation F-2, sixteen emission Jevels are defined for

each vehicle for each of four selected years.

In each year of interest, the modal adds new vehicle sales to the vehi-
cles already on the road, and depletes the general population of vehicles by
those that retire from service. Only the new vehicles added each year are
built to the reduced emission standard. For example, new trucks added for the
years 1975 through 1877 would have 1974-value nofse emissions, while those
introduced during 1978 to 1986 will have reduced noise emissions as shown by
the 1978 column, Trucks added in later years would have the reduced noise

enissions given in the 1986 column unless the model were operated in 2 mode

that assumed otherwise.
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Medium Trucks

Type 7: Car and Light Truck/Diesel Type 0:
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' Acceleration Mode v Accelerat fon Mude
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0-30 ‘82,80 19.10 ¢ 76.10 ¢ ' 0-30 Bz2.00 ' ' . '
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Type 13: ilnmodified Motorcycles

L]
' Accelerat fon Mode
' Years? f 1914 1931 ' 1983 1986

et e 8 B e ety e o g .-

' 0-20 MMI ¢ 73,30 * 71.50 ' 68,50 ' 66,50

' (=30 * 74,90 * 73.10 * 70.10 ' 68.10
' 0-40 ' 75,40 * 73.60 ' 70,60 ' 68,60
' 0-50 * 75.70 ' 73.90 * 70.90 ' 68.90
t 0-60 * 75,90 ' 74,10 * 71.10 * 69.10

o

TABLE F -2 {cant.)
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Deceleration Mode

-------
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Type 14: Mudlfled Matarcycles
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" 'The “sales rate and the vehicle depletion rate are discussed further in

the following subsaction.

In addition to nofse emissfon leveis, the model considers the fraction

/—\}f time each vehicle spends in each of the four operating modes. These mode

-~

fractions depend also upon the roadway type, as shown in equation F-3.

anly 10 4

‘Fraction of }
time in mode =f{vehicle type, ocperating mode, {F-3)

oadway type)
[;___..only 2

It should be noted that the mode fraction does not vary for all 14
venicle types, but 1s the same for several of them, Similarly, it does not
vary for all of the roadway types, but regroups all roadways into two groups

for this purposa.

f’*\j The functicnal retationship in equation D-3 yields 80 values. These

valuaes are contained in 14 tables, three of which are included.here as
Table F-3. Specifically, Table F-3 dacuments the mode fractions for the three
bus vehicle typas. The remainder of the tables are contained in Reference
F-1. This information contained in all 14 tablas was extrapolated from Refer-

encas F-3and F~4.

Datails of Roadway (Figures F-2 and F-3 Key QEQQ

The mode! contains 6 roadway types, as listed in Table F~1. For each of
thasa roadwdy types, the mode] contains six speeific pieces of data:

o0 Fraction of mileage at each speed ranga

o Average dafly traffic

o Traffic mix

F-28
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o TABLE F-3  Mode Frdctior’~fﬁrcent of Time) in Operating Mode: Transit (’-\\
T T T T ey T T
! ! * OPERATING MODE * ' '
[] 1] ] ’ ) [}
L I, l___._‘ _____________________ | I, by e 8 L, L P, L
[} ] ] - [ + 1]
! ! Acceleration * Deceleration ' Cruise ' Idle ' Total
] ] + [} ] [}
' Roadway ¢ ' s ) :
[} Type L} [] [} ] 1
' ¢ M=13 ! M=2 : M=3: ' M=4 :
] [} ) ) ] ¥
[] B o n ot 4 6t e P e b e e o e om0 o e b ot i 4 e oy o 0, e L R, |
[] ] [} ) [] [}
! 1 ¢ 5.00 ! 5.00 ! 85.00 ' 5,00 ' 100,00
[ ] 1] [} ] ¢ ]
- R : 5.00 ' 5.00 ' 85,00 ‘' 5.00 * 100.00
H-1 [ [} [ [} [} 1
: 3 ' 5.00 ' 5.00 ' B5.00 ' 5,00 ' 100.00
1 1 1 L} [) ]
! 4 ! 20,00 ! 20.00 ! 26,00 ' 34.00 * 100,00
[} ) ] L [} ]
: 5 : 20,00 ! 20.00 : 26,00 ' 34,00 ' 100.00
) L} 1
: 6 ! 20.00 y 20,00 ! 26.00 ' 34,00 ' 100,00
R [ ‘ ] ' ' ¢
b e n o e o o e e o b i om o o o o o _._._l __________________ b e n o o o o o e | N, |



TABLE F—3{cont.)

5

i ] [ ] [}
: ' * OPERATING MODE '
[} L} []
¥ e a8 vt o ht o o P et o e e . a - V. [ mnrbet p o i i i o o o
[) [ [} ]
: ' Acceleration ' Deceleration °* Cruise
] L[] [
' Roadway ' ’ 1
[] Type [] ] ]
! ' M=1 ' M=2 : M=3
’ (] [} [ ]
] I______.____n_- _____ ‘._‘-_.__.-_~___‘_._._____.-_‘____l ~~~~~~ [,
[ [] [ ] ]
y i ' 5.00 ' 5.00 ! 85.00
- i 1] [ )
o ! 2 ' 5.00 ' 5.00 ! 85.00
Q ] ] ‘ ] []
' 3 ! 5.00 ¢ 5.00 ! 85.00
) ) ] P
: 4 ' 13.00 ! 17,00 } 56.00
] ] []
: 5 ' 13.00 ' 17,00 ! 56.00
i (] ]
: & ' 13,00 ! 17.00 ' 56.00
¥ [] [}
l____.______"___l__‘__,‘ ___________________ l___'"_""_ _____ P, LI, o

Mode Fraction {Percent of Time) in Operating Mode:

- = m e e o o= o=

- m e m e e = o e wm om e om

P L I L L L L L L T

- .y oy -
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5.00
5.00
5.00
14.00
14.00
14.00

100.00
100,00
100.00
100.00
100. 00
100. 00
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TABLE FLg {cont.)

Mode Fraction {Percent of Time) in Operating Mode:

School Buses
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Roadway
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o Lane width
0 Number of lanes

o Clear~zone width

In actual fact, each roadway has a large range of speeds associated with
it, Although vehicle speeds vary on each roadway from moment to mament, the
program considers only the average speed for any given segment of roadway. In
other words, within each popuilation arsa the program distributes ail the
mileage of a given type of roadway inte the five speed groups, based upon that
mileage's average speed. Resulting is the fraction of roadway mileage in each

of the five speed groups for each population area.

These fractions of mileage contain only those miles that pass through
occupied land areas., Other mileage 15 excluded ‘before distribution into
speed groups. This mileage exclusion was computed using Figure A.2,2 of

Reference F-1 .

Next, the program multiplies these mileage fractions by the total
mileages, to obtatm the number of miles of that roadway type in the given

speed group on a natfonal basis.

Number of milas 1n .

a given speed group = f(speed group, roadway type, (F-4)
poputlation, population

I dens ity)
4 L--h9

This allocation of roadway mileage by speed group 1§ also a function of
the two population groups shown in equation.F-4, These population groups are

discussed furthar bhelow.

F-32



AnTWiwh Wnia runcLiunial FEIATIORSNIP Y1EIGS ¢l values for each speed
group, for a total of 1080 values. The complete set of values 1s contained
in a sat of 20 tables {Reference F-1, Table A.3.2}, two of which are included |
hare in Table F-4.

A partial summary of thase 20 tables appear in Tablef-5. There the
total roadway mileage through occupied land §s split by population and
roadway type. Information concerning speed arouping and grouping by popula-
tion density is not presented in Table F-5, although included in the 20

tables.
Next, the program contains average daily traffic for each of the roadway

types.
["""'6 9
Average daily !‘_-’
traffic = f (roadway type, 'place population, {F-5)
[—ﬂrp) base year + 8 selected years
P Fer the baseline year, this funpetional relationship yields 54 values

L)
‘=’ (Refarence F-5). These appear in Table F-6.

Each of these traffic values 1is then further divided by vehicle type.
The resulting traffic mix appears in Table F-7 (References F-11 to F-15).

1974 Traffic mix = f(vehicle type, roadway type, {F=8)
popul ation}
only 4

These data are sufficient to define vehicle mix for tha baseline year
1974, To predict future-year traffic mixas, however, 2 breakdown of vehicles
by their year of production is carried out. This breakdown resides within

J the computer program, and appears here as Tables F-3 and F-9 (see Figure

F-33




TABLE F-4

ROADKAY MILEAGE DATA
AVERAGE TRAVEL SPEED 20 MPH

. D=1
“ HIGH POPULATION DENSITY AREAS
K =1 2 3 4 5 6 All K
J a ] g 3 16 41 37 94 191
2 0 7 21 /1 71 172 342
3 Q 1 4 11 12 3l 59
4 0 3 17 45 42 119 226
5 ¢ 5 24 58 61 149 297
] o 5 29 67 69 171 341
7 0 1 6 14 15 33 69
8 2 3 27 55 63 140 292
g 0 0 0 8598 6159 215859 230716
ALL I 0 28 144 9064 6529 216768 232533
D=2
MEDIUM TO HIGH POPULATION DENSITY AREAS
K=l 2 3 4 5 6 All K
/-"“\
.h-,) Jerl & 18 438 1085 989 2494 5080
k 2 1 19 59 201 203 491 974
3 1 ] K} 84 95 242 159
4 7 69 360 963 836 2514 4799
5 2 23 110 273 283 699 1390
8 1 18 99 229 233 5/9 1159
7 1 10 9?7 210 228 504 1050
8 1 16 154 336 364 804 1675
9 0 o . 0 0 1] 0 0
ALL J» 20 229 . 1348 kit ) 3281 8327 16596
J 1 = Population aver 2 millioen (M) K1 = Interstate Highways
J2 =21 Mto2M K 2 = Freeways and Expressways
J3 =2500Kto1 M K3 =Major Artertals
J 4 = 200K to 500K K4 = Minor Arterfals
J 5 = 100K to 200K K§ = Collactors
J & a 50K to 100K K 6§ = Local Roads and Streets
J 7 = 25K to 50K
08 = 5K wo 25K
\“/b 9 = Ryral
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TANLE F=-5

Distribution of Road Mi1)eage,

&

Avarage Daily Trafric (ADT) and Dally

Vehicle Miles Traveled (DVMT) by Place Size (J) and Roadway Type {K)

Y OTHER E'WAY

MIROR ' ¢

t MAJOR !
COLLECTORS *

LOCAL

*OINTCHSTATE ' & EXP'HAY ' ARTERIALS * ARTENIALS ' :
U es ¢+ 1,088 0 1,749 ¢ 9,861 14,103 ' 12,854 * 84,24/
¢ YOIt ADT ' 14,866 ° 66,470 * 18,768 ! 9,315 * 3,103 p,029
! ' ' ODVMT ¢ 149,582,268 ' 16,256,030 ' 185,071, 248 ' 131,369, 445 ' 48,626, 682 ' 05,114,863
1) | D, ot e W B Y 8 PP 0 o 0 A e e e Y S 4 8 S o TP AR e A e A T e T A L]
' 1N Miles ! 1,069 ' 1,527 5.156 ' 10,219 ' m 308 ' 04,674 *
' ' ta ' OADT ! 60,228 ! 32,548 ! 17,397 ¢ 5,898 ' 3,406 ¢ 6!36 !
' YoM DVMr b 112,566,132 ' 49,700,796 84, 698 932 ' 10,490,662 ' 136,036,760 ' 42,424,768 °
4 I-”_--‘-_'-" _________________________________________________________________________________________ [}
! 5008 ¢ Miles ! 1,421 ¢ 139 ' 4,034 ' 6,320 ' 7,190 ¢ 7,456 !
b to Y OADT ' 46,997 * 34,026 * 16,359 * 8,045 * 3,760 ! 612 !
‘f L U, I 11/, 1 § 59 414,569 ' 25,152,604 ' 64,992,206 ' 50,844,400 ' 27,034,400 ' 31,897,152
lﬂ‘ l--‘.‘_‘__‘__-_'____ ________________ R . o R R e TR e T [}
P 200K ¢ Miles t- 1,743 * 1,076 ! 5,566 ' 8,569 ' 7.891 ! 58,262 ¢
v o OADT ! 40,367 ! 28,812 16, 029 ! 8.470 ' 3,812 339 !
:r'ﬂ ‘800K ' DVMT ' 70,359,681 ' 31,001,712 * 69,217,414 ' 75,579,430 ' 30,103,364 ' 48,873,428 °
.-“ ------- n-—-h---i‘.n-*---ﬂ--n’-'---Q-OQ---Q---ﬁ--l-n---ﬁ---n---n-l-q-------4-_-.-.---o---qg-——---qc——.
* ‘100K ' Miles * * a5q ! a03 ! 3,851 * 5,602 °* 5,714 ' 36,607 ¢
' ' to ' ADT ! 32,190 ¢ 22,964 ! 14,984 7,301 ¢ 3,287 "' 619 °
: : 2008 ' pvMT ' 27, 490 260 10,456,152 ' 57,352,943 ' 40,170, 102 ‘18,701, 9!8 '3, 816 353 :
N * 5K ' Miles ! 512 ' 600 3,335 ¢ 4,445 ! 4, 534 ' ZJ 244
' ‘to ' ADT ! 21,913 ¢ 19,911 ! 12,3716 * 6,057 2, ‘a17 645 *
: §00K * DVMT * 11,219,456 ' 14,982,600 * 41 2n, 950 26,923, 365 13,225,578 ' 18,888,150 '
e i o an 0 o o i ke . i o e R A S, .- —————————— . —
! *O25K ' Miles ! 397 447 ! 4,202 ¢ 5,317 6,828 ' 33,454 !
! ' to ' ADT ' 23,251 16,875 * 11,304 ¢ 5,430 ¢ 2,484 ¢ 831 !
! 50K ' pwr ' 9,230,647 ' 7,543,125 ' 44,746,298 * 29, 197 1o 14, 4?6 152 ' 21,109,479 ¢
' '-‘--.i ------ L ETE RS LA LI L L R L LI L P LA L L LR L LR L LI L PR L L L L LT LR L X TE '
¢ YOSk ' Mfles ! ag9 ! 1,099 * 3,652 ! 12,124 13 lJCI ‘ 7b 431 '
: Yota 'OADT ' 18,206 ' 13,244 8,922 ' 4,255 °* 1,26 495 !
: $ 258 ' DWMT 16,367, 144 13,343,016 * 86,115,144 * 61, 5!17 620 25,550,980 ' 17,338,345 °*
l__. _______ mmmae - b . e o e e L T L o S AT e - - []
' ' ' Hiles ! 3, 744 ' 85,716 * 156,547 * 435,517 307,017 1,942,731
' ' furalt ADT ! 13,700 * 1, 1623 ! 2.523 ' a99 ! 370 ' a !
v topyaT ! 434 892,800 * 396,265,068 ' 392,445,081 * 387,174,613 * 113,929,290 * 190,387,831
------------------------------------------------- d----—-------—---n----------------------------a---un---u'
tote: ADT-DVMT/Miles is the derived quality.



O

Wk g o W B W

K a
74866
60228
46997
40367
32190
21913
23251

18206
13700

By Roadway Type (K} and Place Size {J)

g
66470
32548
34036
28812
22984
19971
16878
13224

4623

TABLE F-6
Average Daily Traffic (ADT)

Baseline Yaar 1974

3
18768
17397
16359
16029
14584
12376
11384

8922
2523

Fe36

4
9315
6898
8045
8470
7301
5057
5430
4255

889

3
3783
1496
3760
3812
3287
217
2484
1346

370

6
1129
656
672
839
649
645
631
495
98
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/7 VEHICLE TYPE

"\,.-"’

—

- .\

"Light Venicles
Medium Trucks
reavy Trucks
[ntercity Buses
Transit Buses
Sehael Buses

Unmodi f1ed
Motorcycles

Mod1fied
Motorcycles

YEHICLE TYPE

Light Vehie¢les
Medium Trucks
Heavy Trucks
Intercity Buses
Transit Buses
School Buses

Unmod{fied
Motorcycles

Madif1ed
Motoreycles

NOTE: Some co!

X7 = Interstate Highways
K 2 = Freeways and Expressways
K3 = Major Arterials

" TABLE b=/

Parcentage Vehicle Mix in Traffic Flow by Place Size
and Funetional Roadway Classification Basaline Conditions

URBAN PLACES SIZES: Over 2M; 1M-2M; 500K-1M
ROADWAY TYPE (INDEX K)

87.62 87.62 91.82 90.52 90.51
2.11 2.11 3.08 4,31 3.61
9.17 9.17 4.03 an 3.82
0.03 0.03 0.03 0.00 0.00
0.08 c.08 0.08 0.54 0.54
0.00 g.00 0.00 0.02 0.02
0.88 0.88 0.88 1.32 1.32
0,12 0.12 0.12 0,18 0.18

95,76
1.16
0.99
0.00
0.54
0.02

1.32

0.18

URBAN PLACES SIZES: Over 200K-500K; 100K-200K; SOK-100K

ROADWAY TYPE (INDEX K)

1 2 3 4 5
87.64 87.64 91,84 90,71 90.70
2.11 .11 3.05 4,31 2.8
3,17 9.17 4.03 301 3.82
0.04 0,04 0.04 0.04 0,04
0.04 0.04 0.04 0.30 0,30
0.00 0.00 0.00 0.08 0.08
0.88 0.88 0.88 1.32 1,32
0.12 0,12 0.12 0.18 0.18

TOOSOUT TUULOU TOU. U0 TUU.TO TOT.UT

umns do not add up to exactly 100 pecause of rounding

K4 = Minor Arterials
E 2 s Collectors

F-37

6
95.98
1,16
0.99
0.04
0.30
0.08

1,32

0.18

= Local Roads and Streats
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#T\VEHICLE TYPE

.
[

Light Yehicles
Medium Trucks
Heavy Trucks
Intercity Buses
Transit Buses
School Buses

Unmodified
Motoreyeles

Mad1 fied
Motorcycles

O
Light Vehicles
Medium Trucks
deavy Trucks
Intercity Buses
Transtt Buses
School Busas

Unmodified
Motorcyctes

Mod1i fied
Motorcycles

IABLE F-/ (cont.)

Percentage Vehicle Mix in Traffic Flow
by Place Sfze and Functional Roadway

URBAN PLACES SIZES:

)
87.67
2.11
9.17
0.03
0.05
0.00

0.88

0.12

1
79.67
2.74
16.16
0.24
0.00
0.19

0.88

0.12

ROADWAY TYPE (INDEX X)

2 3
87.67 91.67
2.1 3.05
9.17 4,03
0.03 0.03
0.05 0.05
0.00 0.00
0.88 0.88
0.12 0.12
RURAL AREAS
ROADWAY TYPE (INDEX X)
2 3
79.67 85.74
2.74 3.80
16.16 8.99
0.24 0.24
¢.00 0.00
0.19 0.19
0.28 0.88
0.12 0,12

25K~580K; 5K~25K

4
90.34
4.31
311
0.00
0.21
0.52

1.32

0.18

4
88,27

4,39 -

5.14
0.00
0.00
0.70

1.3

0,18

93.33
0.56
391
0.00
0.00
0.70

1,32

0,18
100,00

__NQTE: Some columns do not add up to exactly 100 because of rounding .

‘ /

F-38

96.74
0.4
.65
0.00
0.00
a.70



: TABLE F-8

Bagseline Year (1974) Vehicle Population
by Model Year and Vehicle Category

Y
% .edodel Light Intercity Transit S¢hool
Year YehicTles Trueks Buses Buses Busas Motorcycles
1974 13,969,524 447,676 1,479 12,571 58,226 518,315
1973 14,599, 524 457,770 2,246 6,706 47,511 §79,971
1972 13,145,920 387,706 1,886 4,819 38,378 522,226
1971 11,107,210 281,879 1,084 3,319 28,263 443,740
1970 11,003,084 274,759  13,905* 42,057* 184,460 437,103
e e 231,90 - - . 3,380
f 1968 10,274,987 229,451 - - . 408,177
ai:::?67 8,581,706 211,166 = - - - 340,911
| 1966 8,461,220 211,814 - - . 336,125
1965 7,397,576 185,276 - - - 293,871
1964 5,151,096 152,266 . - - . 204,629
1963 3,658,626 121,684 - - - 145,340
1962 2,348,827 97,573 - - - 93,308
| 1961 1,167,288 69,094 - - - 16,317
- 1960 883,563 70,227 - - - 35,063
E 1959 506,589 59,871 - - . 20,129
1988 2,100,082*  370,391* - - . 83,436+

‘‘‘‘‘‘‘‘

-

*Popul ation fncludes all vehicles in this model year and older.

j 1 F'Sg



TABLE F-9

Distribution of Yehicle Population by Vehicle Type
for Modal Years 1974 and Eariier

T

f,ﬂ,\" Vahicle* Fraction of Vehicle Category Popu1ation
™ Type 1 0.4673
Type 2 0.1420
Type 3 0.0167
Type 4 ¢.0168
Type § 0.1803
Type 6 0.1514
Type 7 0.0008
Total . '
Typa & 0.6146
Type 9 0.3854
Total .
Type 10 1.0000
Type 11 1.0000
Type 12 1.0000
Type 13 0.8800
. Type ] 0.1200
(:::) Total .
* Seg Table D=2
F-40




A=-4.2 of Referance F-1 derived from References F-13 and r-14 Table -8 pro=
vides vehi¢le information in six vehicle groups, whila Table F-5 further
{/\fsubdivides these groups into the total of 14 as {1lustrated in aquation
e, '
14 17
1974 vehicle mix = f(vehicle type, mode! year) (F7)

The average daily traffic 5 2lso derived for future years. First we

account for new vahicles sold each year that {fncrease the average dafly

'-—o-mﬂy 4 [-wo
ear)

Yehigle sales = f(vehigle type,

traffie.

(F-8)

This functional relationship 11lustrated by equation P~8 represents

growth fagtors retative to sales in 1974 (see Figure A-4.2 of Refarence »~1far

i:’ﬁ\?rowth factors of vehicles other than buses, derived from Referencesp-13and

7-14. For future years, the.average daily traffic 1s also depieted as shown by

aguation Feg by those vahicles that retire from service {Referencesf-13and
F=14.

Parcantage of . —=wonly 2 20
vehiclas ratiring = f{vehicle type, vehicle 2ge) (F-9)

Examples of this depletion rate are contained in Appendix G of Reference F-1.
Table F-10 presents vehicle population by typs for each year. This table

takes into account vehicle sales and dapletion rates.

In summary, average daily traffic flow plus vehigie mix starts at the

1974 values (baseline) for each roadway (equations F=5, F=6, andF«7}, Daily

Bt}

4
‘\’/' F= 41



traffic flow grows accerding to new-vehicle sales (equatfen F-8), and is
depleted by the number of vehicles retiring (equationr -9)., As the traffic
changes in this manner, all new-vehicle sales consist of noise-regulated
vehi¢les ~« where such vehigles have been specified (equation?® ;l).

For the Single Event Response part of the model, the average daily
traffic flow and vehicle mix is used in the same manner as above. However,

the nofse impact from only one vehicle type at a time is computed.

The basic roadway configuration appears in Figure P~6. A roadway i3

_ Shown to the left, with the adjacent Tand extending to the right.

Each roadway type consists of a definite number of travel lanes, of

dafinite width, theén & clear zone of definite width, and then occupied

land,
anly 2 .
Lana width = f{roadway type) (r=10)
only 2
Number of
travel lanes = f{roadway type) (F=11)
& 9

Clear~zone width = f(roadway type, population size, (F=12)

popul ation density)
4

Lane widths are 15 feet for {interstate roadways and 12 feet for all
other roadways. The number of travel lanes is two for all local roadways and
four for all other roadways. The clear-zone widths are more complicated
functions, as indicated in equations-12 . The clear-zone widths used in the

model appear 1n Table®=11., The definition of the clear-zone distance is

based upon the best fnformation currently available  (References F-5, F~7 and

a

F=186).

o Pea?



a & {0
TAULE P-10
VEHUILLE POPULATION 1Y TYPE
Cree 0 1 2 3 4 § 0 6 4 7 ' B ¢ 9 10 v 1 12 v 13 ' 14 ' ALL TYPES
| s mesrsser e e ramsammar e .- A ————— L P iy ey ey R o e g ey e e Amm b -
‘Cylinders' B8 ' 6 ' &80 ' A4 ' 4 ' 648 ' : ' ' ' ' ' ' '
] L L] 1 1 L] ] ] 1 L] ] L) L] L L} L]
" Engine ' Gas * Gas ' Qfas ' Gas ' Gas ' Gas ‘' Diesel! ' ' ' ' ! ' '
] L ] ] ] ] ] L] L] L] ] ) L] L] L] L]
* Trans= ' Auto- * Auto- ' Man~ * Auto- ' Map- ' =ee ! een b e b e b eer P eee b e e e
t omission ' matic ' matic ' wual * matic ' wual ! ! ' ' ! : ' : ! :
4 [] [] ] ] 1 [] i 1 [ L] 1 1]
'WEH, Type>»* PC L L 1 ' PCALT * PCELT * LT TRK' PCALT 'MED TRK'HVY TAK' IC OUS* TR DUS'SCH BUS'UM MTCY'MD MTCY®
e cemen EL R T E T L L L L L b EL L L AL B L L L L L LD L L Ll b Bl D Lol Ll A bl bl R D L bl L L b L Awm e ndw
' UntT ' MILLIONS ' TENS OF TIIOUSAKNDS 4 MILLIONS
U Yaar i TTmTTTTTTITTTTTTRITTTT T T T T T e
[ ) ] 1 L] 1) (] ] ] ] ] ] L] (] [] ]
+ 19yt 59,60 ' 172,43 ¢ 2.10* 2.76 ' 20.13 * 15.01 * 0.06 * 2.41°' 1.5 : 2,08 : 6.95 ' 35,60 : 4.16 : 0.59 * 134,09
* ¥ L} ] Ll () L [} [ L} L] L]
: 1380 : 65.13 : 21.41 : 2,69+ 11,168 + 22. 14 : 26.85 : .11 + 2,87 * 1,80 : 1.63 : 8.98 : 49,14 * 4.44 * 0.61 : 165.41
L3 (] ] L] L} L]
1985 : 57,21 * 28,03 ¢ 3.69 : 23.04 * 25,14 : 32,23 0,16 * 3,38 2,12 2,10 * 12,34 ' 62,58 ' 5.76 :. 0.79 * 192.9¢
[ L] + 1 1 + ) L] 1 L] [ 1
' 1990 ' 45.60 * 35,00 * 4,78 * 37.58 ' 29.40 ' 34.84 ' O.19 ¢ 370 ' 2,37+ 2.43 ' 14,16 ' 67.43 ¢ .60 * 1.06 ' 204,17
[] ] (] ] L] ] ] L] [ 1 L] L] L] 1 L] +
‘1995 ' 42.44 * 41,92 ¢ 5.60 ¢ 47.13 ' 33.21 ' 41.35 : 0.23* 4,10' 2.62' 2.72 : 15,37 : 70,13 ' 9,40 ' 1,10 ' 228.41
[ 1] [] [} 1 L L] [} L] [ [ L L
+ 2000 : 45,73 * 46.60 ' 6.22 : 52.82 * 33.21 * 41.35 ' 0.23 * 4,61 2,09 3.01°' le6.42 * 72.81 ' 10,53 ' l.44 ' 250,10
L ] ] ] 1 ] » i [ L] 1 [ 4 []
‘3005 5045 51,44 ¢ 6,87 ' 5B.31 * 40,57 ' 45.64 ¢ 0.25 * 5,09 ' 3,19 ¢ 3.31* 172,487 75,50 * 11,30 ' 1.8 * 275,62
] [ ] (] ) ] 1 [} L] [] (] (] 1] ] 1 ] 1
: 2010 : §5,69 : £6.78 : 7.58 : 64,37 + 44,78 * 50.37 * 0.280 ¢ 5,62 ' 3.52* 3.60' 1B.54 ' 78,19 ' 11,61 * 1.50 * 303.18
[] ] ) ] L) ] ] L] ) 13 ]

L}
L]
]
[}
]
i
i
[}
[}

+
+
L]
L]
[}
1

L]
(]
1
L]
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FIGURE P-6
ROADWAY TRAFFIC NOISE EXPOSURE OF LAND AREA
SOUND LEVEL AT ENGE OF CLEAR ZONE
. . T SOUND LEVEL ATTENUATION
! " WITH DISTANCE

H}
¥
Fo)
b

/ DISTANCE FROM ROADWAY

NOTE: LAND AREA AND POPULATION IS UNIFORMLY DISTRIBUTED ON BOTH SIDES OF ROADWAY.

G



"Llédr<zones consist of the area between the roadway pavement and the
adjacent, occupied land. These clear-zones include parking lanes, and
sidewalks, In all but the rural population group, clear-zones also include
front yards of residences -- but only along arterials, collectors, and
local roadways. For {nterstates and freaways, clear-zones include the

right-gf-way adjacent to the roadway pavement.

Datails of Propagation (Figures F-2 and F-3, Key Ggﬂ

Propagation of bus noise from the roadway into the adjacent occupied land
is influenced, in part, by:

o Distance

o Ground effects

0 Shielding

For persons close by a roadway, the roadway appears relatively straight.
The roadway also appears “"infinitely long" to nearby persons. Both thaesa
approximations are made for all roadway propagation calculations in the
model. Therefore, the only geometric quantity of concern is the pernendi-

cutar distance between the person and the roadway.

The model utilizes a random process to determine the perpendicular
distances between a1l roadways and all persons. In essence, the model distri-
butes people randomly over a well-defined land area (lying wholly outside the
¢lear-zones for each roadway), and then the distribution of perpendicular
distances is calculated, The details of this distance calculation are

presentad in the following subsection.

Once the distance between any person and roadway is determined, then the
nofse propagation ¢an be measured in terms of this distance, the attenuation

characteristics of the intervening ground (the clearzone), and the shielding

'\_,) provided by intervening buildings.

F=45
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TABLE F-1

CLEAR ZONE OISTANCES (IN FEET) BY ROADWAY TYPE (K),
POPULATTON DENSITY CATEGORY (ID}, AND POPULATION PLACE SIZE (J)*

f’_\) ‘ Population Place Size, Index J
) ;K0 " '1 2 3 4 5 6 7 8 9
L1t AL 50, 50. 50,  50. 80, 50, 50, 50, 50,
' 2 ' AL ' 0. 30, 30. 40, 4. 40 0. 40, 40,
311010, 10 10w 10 10, 10. 10, 4.
v T 0 2+ 18, 15 15, 20, 20. 20, 20, 20,  40.
C 3« g, 20, 20, 30, 30, 0. 0. 30, 4o
L N T M M D N )
‘4 ¢ 1 ¢ 10, 10, 18, 10. 10, 10.  10. 10,  40.
v v 2 ¢ 15 15, 15,  20. 20, 20, 20, 20,  40.
v« 3« 290 20, 20, 30, . 0. 30, 30, 40,
v+ 4t 30, 3, 0. 40, 40, 40, 0. 40, 4o
‘5 + 1  § & S 10, 10, 10. 10. 10.  4o0.
v T v 2 ¢ qa. 10, 10, 20, 20, 20, 20, 20, 4o,
v+ 3« 1& 15, 15, 20. 30, 30. 30, 30, 4o,
' 4 oz 20, 2. 40, 40, 4. 0. 0. 4o,
— s v e s s T10. 10 10. 10,10, a0,
O )y o+ 2 ¢+ 10, 1. 10, 20. 20, 20, 20, 20, 40,
v v 3 15, 15, 15, 30, 0. 30, 30, 30, 40.
' ' 4 ' 200 20. 200 40. 40- 40- 40- 400 40 .

Index K denotes highway type; Index 10 denotes pepulation density category.

———————.-,

*5ee Table F-1 for roadway type, population placa size and population
dengity groups

- F-47
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To determine ground attenuation the model assumes a nofse divergence bf
3 dB per distance doubling from the roadway (line sources), and 6 d8 per
distance doubling for individual vehicles as they pass by. In addition, the
(““ﬂel assumes an excess qround attenuation of 1.5 dB per distance doubling
gver absorptive clear-zones. '
only 2 only 2
Ground atténuat1on = f{roadway type, population groups) {F-13)

Such excess attenuation s assumed for:
o Interstate roadways plus freeways and expressways for place popul a-
tion groups over 25,000 people
0 Major and minor arterials plus collectors and lsocal roadways, faor
place populations over 500,000 people
Average shielding due to intervening bufldings is assumed to depend only

the width of the clear-zone, and the population density as {1l1lustrated in
Bguation
i .
r—-—-u-4
Building shielding = f(clear~zone width,
popul ation density)

3
The building shielding and ground attenuation factors are combined with

{(F-14)

the 3 dB or & dB per distance doubling. The resulting propagation curves are
provided in Figures F-7 and F-8. Figura F-7 applies to roadway line sources
{whare the source is made up of a stream of vehicles), and is used in the
General Adverse Rasponse part of the model. Figure F-8 is far {ndividual
vehicle point sources, and 15 used in the Single Event Response part of the
model. Attenuation values extracted from these curves are used by the
...computer to calculate the propagation of the neise into occupied land, start-

S
A9 at the edge of the clear-zone. (See References F-1,F-17 and F-18 for more

detailed discussions of the propagation rates used.)

F-48
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The Single Event part of the model accounts for building attenuation so
that indocr nofse can be predicted. To estimate indaoor noise lavels from
outside noise sources, the sound attenuation offered by building walls and
windows 1s calculatad. Although dwelling walls effectively attenuate sound,
windows generally provide poorer sound insulation from exterior noise. When
windows are open the difference‘ between indoor and outdoor noise varies from 8
te 25 dB; with windows closed, the attenvation varfes from 19 to 34 dB, and
with double-giazed windows, nofse may be reduced as much as 45 dB. Average
differences between values for open window and closed window conditions are 15

dB and 25 dB respectively (Refarence r-19).

The analysis assumes an attenuation value of 15 dB for the suburban
single-family detached and the suburban duplex dwelling areas (assuming window
aopen conditions), and a value of 20 d8 for other dwellings to account for the
attenuation of outdoor noise by the exterior shell of the house (assuming a
mixture of windows open and closed). These attenuation values represent an
average between summer and winter, and new construction and old construction.

9 4

Building noise
isolation = f(population, population dengity) (F=15)

The building nofse insulation values used in the computer analysis are

presented in Table pF-12.

Details of Receivers (Figures F-2 and F-3 , Key g'_' )

First, each person in the United States fs assigned to one of the 33
pop/density "cells" of Table F-1. These cells are defined by (1) the total
population in the city/town/area where that person lives, and (EJ' the popul a-
tion density in his neighborhood within his ¢ity/town/area. These assignments
to pop/density cells reside within the éomputer program, and appear hera in

Table r-13. The land areas of each of these pop/density cells’ also appear in

F-49
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b R TABLE r-12 (’j\H

Building Exterior Noise Reduction (in decibels)
by Place Size {(Index J) and Population Density Area (Index 1D}

Paputation ! ! ! ! Population Place Size, Index J ' '
' Density S LY L L, I 5 ' &6 ' } ' 8 ' 9

! Area ' Over ' 1M ' 500K ' 2008 ' 100K ' SOK ' 25K ' BK ' Rural

t  Index, 1D o2 0 24 7 1M ) 500K } 2008 ) 100K ;50K ! 25K ! Areas

: 1 High Density : 20.0 ' 20.0 : 20.0 : 20.0 : 20,0 ' 20.0 : 20,0 : 20,0 ' 20.0
) [] )

' 2 Medium to ‘' 20,0 ' 20,0 '20.0 ' 150 ' 150 ' 150 ‘' 20.0 ' 20.0 ' 15.0
' High Density : : : : : : : : '

' 3 Medium to * 20,0 ‘' 15.0 * 15.¢ ‘' 15,0 ' 15,0 ' 15,0 * 15.0 * 15,0 ' 15.0
] LON De"sity ] ) ] L] ] [ ] ] L} ]
i ] ) 4 i [ ] [] [] ) ]

: 4 Laow Density : 20.0 : 15.0 : 15.0 : 15.0 : 15.0 : 11.0 * 15,0 : 15.0 ' 15.0
L} L] L] ) [] ] [} ] ]

-----------------------------------------
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TABLE F-13

DISTRIBUTION OF POPULATION AND LAND AREA BY PLACE SIIE
(INDEX J) AND POPULATION DENSITY CATEGORY (INDEX ID)

L L T v
b remamamammna Vcromamnae Y [ Y e [ . e m————— [ Y : Y oncana———
! ! N M ' hooy, ¢ 200K look ! 50K ' 25K ! 14 ' Urban *
' Peramuter  * >2M ' -2 ! -1 * -500K ¢ -200K ' -l0OK ' 50K 'o=25K ' Total ' Rural
b o bt bt vl om0 ot v b o Y o e e e | ) rrererenee Vrrmamn - | I R . ] L I RV
' * 1! Population * 5.60 * 2,10 t0.3 ¢+ 1.6l * 116 fol.07 fo0.47 ' 1.8s Yo 0 G40
s * ' Area YoMz o 2n ' 63 ' 215 ¢279 3 ! 56 '220 ' 1570.2 ' 3,475,930
: § ' : pt ‘64,711 ¢+ 13,451 ¢ 9,368 ' 9,368 to§,0l ' 13,091 ¢ 13,091 : 16,988 - ¢ 16.0
| I - R —— | R — warte | .. FUUT N — ppmmt - v ' am———————— weolunessemcuens avnansmssnl s mccmanm. ! csssasnmms b mamaywean.
b 42 population * 22,28 * 400 ! 200 ¢+ 1043 * 2,93 ' 2,12 ' 291 L ‘5103 0.0
'Y ' Area ' 2576 ] ' 48 + 4568 ¢ 130§ ! 1s  *+ 8.9% 1261 + 1o ! a.o
T ‘12,638 * 9,092 *+ 6,967 ¢+ 36%7.0 * 3304 ' 2,863 ' 48,506 * 10,601 ' - '
I Erlasatlnsscrvavascaruntanvesnsetum nurtdanenae [ I L | I PR, -t "y | mavame damaena vwoe) cmmann PR
-] x* 3 ' Population ' 21.5¢ * 11,13 ' 8.40 * 6,75 6. ' 4,53 ' 35 ' DS vl 0.0
‘et ' Area L '+ 6080 ' 4426 * 6190 t &ea6 ' 4195 2230 ¢ 4527 ' 3e02.8 0.0
: };-: : p* : 6,107 ' 5,014 'o3,eM2 ¢ 2264 ¢ 2,011 : 1,602.0 ' 4,698 : 6,271 : - : '
~ wanla - wamnsrnlnsumamas ametemmmma - ----_---......‘-q----.....—..— B L T T T e S Py
',E * 4 Population * 0.0 ' 5,35 ' 630 ¢ 0.0 ! 0.0 ' 0.0 ‘O lL® *2.70 ‘15,27 ' 0.0
e Y Area ! 0.0 * A39 *+ 4514 0.0 f0.0 ' 00 ¢ 2789 ' 5020 * 17262.0 0.0
: S . - ‘2,55 ¢+ 2,31 ¢ - ! - ' - too2lar Y 1,673 ¢ - '
P O OSSR
L] ' ) ] ] » ) ) L3 ) +
* Total Population ' 4949 ¢ 2266 ' 1600 ' 1878 * 1093 ‘' 771 * 8.88 * 17.98 * 15252 ' 64,1
: Totel Arca : 12064.2  * 10216.0 ' 9%61.0 : 10563.0 : 6050.0 ' 5639.0 : 5963.0 * iloes.0 ' 72674.2 ¢ 3476930
i . [ ' ' . 1

Totgl population » 216.70 million
Totd\ land area - 3,549,612.2 squarce miles
p* * Papulation/{Araa) fArea factor), Adjusted Population Density in People per Square Mile
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the table. The modal distributes the 1974 U.S. popuiation of 216.7 million

paople over 3,549 million square miles.

} N In Tahle r-13, population densities have been computed by dividing the
| ' S .
population by occupied land area. This occupied land area excludes bodies of

water, airports, roadways themselves (including their clear-zones), parking
areas, and open spaces. The conversion from total area té occupied area is
tarmed the "area factor" within the model, It {s the fraction of total Tand
ared that is occupied. By this distribution, the average population density
is 2,099 people per square mile for urban environments "and 18 people per

square mile for rural environments (see Figure A.2.2 of Reference F-1).

The data in Table FP-13 are based upon 1974 populations. For future
years the populacion densities are assumed to increase as population grows.

g

Population
growth factors = f{populatiecn, year) . (F=16)

The functional relationship of equation D-16 yields the 81 growith factaors,
prasented in Table F-14, Growth factors were derived from the Bureau of
Census' (Series 1) assumption of an immigration and fertility rate based upon

historical trends.

As discussed above, each person is assigned to one of 33 population/
density cells. Each cell also contains a definite mileage value for each of
the six roadway types (see Tables F-4 and F-5). The total mileage within each

cell is used to compute the noise Tevel to which parsons in that cell are

axposed,

To compute this noise Tevel, the distance between people and roadways

1___,hust be estimated, This estimation is done statistically, since the precise

distance distributfons are not known.
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First the cell's ocecupied land area i{s divided by the roadway mileage
within that cell to determine the area allotted to each roadway mile., This
area is then split in half and placed aon each side of a one mile length of

fijikoadway, beyond the clear-zona. The far edge of this portion of land area is

shown as the cutoff distance in figure F-s,

A1l persons within the cell are then randomly assigned a particular
roadway mile. They are then distributed uniformiy on both sides of that one
mile of roadway, between the edge of the clear-zone and the cutoff distance.
This assignment determines each person's "primary" roadway -~ in essence, the

roadway closast to that person's place of residence.

Statistically, this random distribution of all persons, over a wvell-

defined area, detarminas each pefson's distance to his primary roadway.

Each person fs alsc affected by noise from other roadways within his
;"“p]l. These are called "secondary" roadways, To compute secondary-roadway

noise axposure the distance between the receiver and these roadways is also

determined statistically.

The assumption is mada that each secondary-roadway distance is greater
than the cutoff distance computed for the "primary" roadway. In other words,
it 1s assumed that each person is within the cutoff distance for one and only
one roadway, his "primary" roadway. All others are further away. This cutoff
distance then provides a minimum distance for the random distribution of

person/secondary-roadway combinations,

The maximum distance between persons and roadways obviously depends upon

the shape of the land area that comprises that person’s cell. If the cell is
““agregireylar fn shape, then the maximum distances are nat extreme. On the
" ~Bther hand, if the shape is very long and narrow, then the maximum distances

could be huge. Thus the approximate shape is assumed to be rectangular, and
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is bisected by the secondary roadwdy of interest. The length of the rectan-
gular area 15 equal to the total length of the secondary roadway in that
cell, The rectangle's width is the cell's area divided by the rectangle’s

length, so that the total cell's area is included in the rectangle.

With this cell shape, then, all persons are distributed randemly within
the rectangle, outside the cutoff distance., Statistically, this random
distribution of all persons, over a well-defined area, . determines aach
persen's distance to each secondary roadway and consfiders the tPtai mileage

for each roadway type within the cell.

The rectangle mathematics are then repeated for all other secondary
roadway types, until distances to all of them are determined in this random

mannar,

Qut of this statistical process comes a full list of each person's
distances to all roadways in his cell. His distance to his closest roadway
is tess than the cutoff distance, while his distances to all other roadways

is larger than this cutoff distance.

Consequently, what is computed is the joint probability distrfbution of
the set of all distances betwsen each receiver and all roadways within his
pop/density cell. For computational afficiency, the computer detesrmines the
noise lavet! distribution instead of the distance distribution. And 1t detar-

mings this in 3-decibel increments, rather than in infinitesimal increments.

For the General Adverse Response part of the model, the average outdoor
day-night noise level, Ldn' fs the measure of noise exposure. This is
calculated for each person at his place of residence. On the other hand, for
the Single Event Response part of the model, sevaral different notse level

r

values are calculated, as presented in Figure F-3, Thesa measuraes ara:
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" single-event equivalant noise level, L= ;
ngla=ey quiv Leq(T)
o Indoors, day and night
o OQutdoors, day

Sound exposure level, LS:

o Indoors, day and night

The single-event equivalent noise level, _Leq(T)' is used to measure
speech communication interference. The sound exposure level, ber s used
to measyre sleep interference. To ralate these noise levels to potential
impact for a typical 24 hour day a person's activities over that 24 hours
must also be allocated between indoors and outdoors, and separately for day
and night 4s 11lustrated in equation F-17.

3 2 6

Fraction of
activity times = f(location, time of day, activity) (F~17}

This activity allocation is addrassed at Key 3 in Figure r-3 and it is

::jfetailed in Table F-15  Persons are located away from home, or at home

“~—“gutdoors, or at home indoors. Then separately by day and night, each persan

1

_spends his time at the activities shown to the right of the Table.

Separataly, then, by these activity groups, the average person's time
has been fractioned as in Figure F-9 (See Appendix B of Raeference F=l for a
mara detaflaed discussian.) These actfvity fractions are a composite of
separate fractions for distinct groups of persons within the U.S.: (1)
employed men, (2) employed women, (3) housepersons, and (4) other persons
(persons younger than 17, persons older than 65 and not employed, persons in

institutions, and unemployed persons).

As Figure r-9 indicates, even during the daytime "a smail portion of

--the population fs sleeping. This potential daytime sleep interference fs

ccounted for in the impact estimates.
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TABLE FP-15

ACTIVITY GROUPS FOR THE SINGLE EVENT RESPONSE

PERSON's TIME OF
LOCATION DAY ACTIVITY GROUP

Away from home

At home, outdoors

At home, indaors

Pay and Night

Day

Day

Night

Working
Travalling
Walking

Qutside=home leisure
activities

Sieeping

Other indoor activities
such as TY viewing,
enjoying other media,
other lefsure or sami=
leisure activitias,
home and famiiy type
activities, and eating

Sleeping

Other indoor activities

such as TV viewing,
enjoying other media,
other leisure or semi-
leisura activites,
home-and-f ami 1y-type
activities, and eating

NQOTE: ODay is the period between 7 am and 10 pm.
tight is the remainder of the 24-hours, 10 pm to 7 am
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The discussion above foéused upon the data that are used in the nofse
exposure calculations., FPresented here are some equations (simplifications of
thase that appear 1in Reference F-1)of importance in this noise prediction with
some further assumptions concerning their use within the model.

The General Adverse Response part of the modeil ylelds the day=night

noise lavel, Ldn' at each person's homa:

. 2[10 Ldn/lﬂ] (F-18)
Total 10497710 411 roads r
r
fach road IOLd"/m = ZELOLd"/Hﬂ 10-A/10
- atl lanes
Each lane IOLd"/m '(‘IS
(4t clear- FL3 3 {1g+e9/20 p
0na edge) dayt ime
hours d
+ (-3%) ZEOLeq/m]
night n
10 haurs "7 10
: Leq n Lo
Each day 10 »f1.49Y (D N
or_night heur (Uc )(U%) Z[(B‘)lo ]
280 vehicle tms
combinations
tymy 8

where L, = day-night noise level, in decibels
Leq = hourly equivalent noise level, in decibels
A = buliding attenuyation + distance attenuation,
from edge of clear 2one to recefver, in degibeis -
line source

O = distance from travel=lane centerline to adge
P of pavement, ft

D, = distance from travel-lane centerline to edge
of clear zone, ft

t = index over 14 vehicle types

m = index aver 4 ¢perational modes

§ = index over 5 vehicle speed ranges
{for 14x4x52280 vehicle combinations)

P-6l
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The Single Event Rasponse part of the model yields two measures of the :

nofse at each persan's home.

tevel, Ls:

Single-avant

speed for each combination, miles per hour

anergy-average emissign level (at 50 ft) for
gach combination, in decibels

ground attenuation constant for clear zone
0 for hard ground
0.5 for absorptive ground

L/10 Y Lo/10, -A/10
10 = [4260 [ 1D 1|10 10
D (B[ [T
whera Ls s sound exposure level, in decibels

A = same as for F-18 (alsoc line scurce)

Dp s same as for F=-18
P D, ~*same as for F-18
“-) b = speed for this vehicle, miles per hour

a same as for F=-18

The first of these {is the sound exposure

(F-19)

The second measure of single~event noise is the single-event gquivalent

sound lavel Leq(T

Single-event

whare LEQ(T)

1

)3

L..(T)/10 a{ §
10 % T

.

L./10
10 3

= 5{ngla~avent equivailent sound level
over duration T, in decibels

s duration of event, between 10 dB-down
points

-

= total distance from travel line to
receiver, ft

F-62
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S a speed for a vehicle, miles per hour

Ls 2 sound exposure level, in decibels

The input data to thesa equations are detailed in the sections abaove.

In addition, the following assumptions are inherent in the structure of thesa

equations themselves:

Each person sees each roadway as indefinftely long and straight.
The distance between vehicles is the same for acceleration, dec-
gleration and ¢ruise operatiaonal modas. \
A single average speed for each roadway segment is sufficient to
pradict that roadway's noise Tevels.

87 percent of the total traffic passes during the daytime {7 am through
10 pm), and the remaining 13 percent passes during night =~ for the
General Adverse Response only.

Traffic is distributad equally among all traffic lanes,

Roadway median widths are minimal, compared to the tatal width of the
roadway.

The single-evant noise 1s computed within the 10 dB down points, during
the passby of each vehicle.

Single avents are countad in the analysis only if the maximum noisé
level during the vehicle's passby exceeds the background neise. To
avoid underestimating intrusion, this background noise fs assumed to
be very low: 55 dB (A-weighted) outdoors and 45 dB (A-weighted)
indoors. Essentially, these background lavels are very long range
geals fin urbaq areas, and are far below the levels that now exist.
Howaever, they do reflect the desires of states and municipalities for

a quiaeter environment, and they assume that ambient lavels will, in

»
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the futyre, be lowered by coordinated federal, state and local efforts.
To a first approximation, this background noise {s that due to noise
sources other than transportation sources -- for example, building

ventilation noisa, both indoors and autdoors.

Details of Notse=level Sorting (Fiqures F-4 and F-5, Key (ET»

As a resylt of the noise lavel predictions, all persons in the United
States are paired with their respective noise lavels, These persaen/noise
pairs are then sorted by noise level., The sorting is dome concurrently

with the prediction procedure,

Datails of Convarsion from Noise Level to Impact (Figures F~4 and F~5,  Key

S

Exposure to a particular noise lavel does not nacassarily mean that
persan is fully impacted by that noise (although may be partially impacted),

Therefare, the number of persons exposed at each noise level is muitiplied

TN
'\ /be certain "impact fractions" or weightings. These fractiens are close to zero

for low noise levals, and then increase with noise level, until they reach

unity.

For particular effacts of noise on people, the weightinas differ. The
fractions result from a large number of attitudinal surveys and laboratory

studies of the effects of noise on people.

For the General Adverse Responsa portion of the model, the frac¢tional
waighting is derived from equationF-2 which 1S an approximation to a quadratic
equation that is the best fit to a large number of attitudinal survey results.

The weighting values along with nofse levei and population information are

... used in equation?-3 by the mode] to compute Level Weighted Population within
L \\_,)each noise level band,
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For the 5ingle Event Response portion of the mode), the current

estimates of weighting values are presented in Figures F-19 and F-l1 {for apeech

interferaence) and Figure F-12 {for sleep interference). Thase
weightings are also used {n equationr-3along with noise level and population

information.

For speech interference, the noise descriptor is the single-gvent
equivalent sound level, Leq(T)‘ For sleep interference, it is the.sound

axposure level, LS.

- Detajls of Total Nationwide Impact (Figures F-4 and F-5, Key (E:n

After impact {5 estimated for each noise level separately, then the
total nationwide impact is added over all poise levels. This process is

overviewaed in Figures P-4 and F-5 and s detailed here.

The General Adverse Respense depends upon a full year's worth of noise
at the person's home, It is assessaed from the prediction of yeariy-average

L,. at the residencés of all persons in the U.S.

dn

The Singie Event Response depends upon an average day's worth of noise,
and the number of intrusive singie events that potentially occur during the
day or night. [t also depends upon the activities of people during the day

and night, indoors and outdoors. (See Table F-15}.

The astimations within the model do not account for persons when they ara
away from their homes (first group in Table F=15), Omitted are 20.53 percent
of the population during the daytime (7 am through 10 pm) while these people
are traveling or working away from home. Similarily omitted are 3.06 parcent

of the population during the nighttime (See Appendix B of Reference F~1).
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As shown in Table F-16 the mode) estimates speech interference while the
average person fs outdoors, or is indoors but not sleeping. [t estimates the

two types of sleep interference while the average person is indoors sleeping.

One activity group in Table F-15 15 unfque =-- the group for people
outdoors walking. For these "pedestrians,” speech interference is not
evaluated at their residences, but rather 15 evaluated at the edge of the
clear-zone for each pedestrian’s primary roadway. In essence, this represants
speach {nterfarance while that person is walking aleng streets fn his neigh-
borhood. Speech interference is alsg estimated outdoors during a person’s

outside leisure activities around his home.
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TABLE F-16
LOCATIONS OF ACTIVITIES

Sleep Interfarence

N
b Disruption People Indoors at home
: day/night
dwakening Paople Indoors at home
day/night

A

Speech Interfarence

Indoors ‘ Pegple indoors at home
not sleeping

Qutdoors - People outdoors at home

Pedestrians Walking outdoars at the
adge of a clear zone

), o0
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