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SUMMARY

U.S. Environmental Protection Agency
Office of Noise Abatement and Control (EPA/ONAC)

Notice of Rulemaking (NRM) to establish noise emission
limits for newly-manufactured truck-mounted SOlld waste

compactors (TMSWC).

Truck-mounted solid waste compactors (refuse collection vehicles)
manufactured after October 1, 1980 shall not emit a noise level
(A-weighted) in excess of 79 decibels (the energy average of
measurements made at four positions around the truck, at a dis-
tance of 7 meters from the vehicle surface, with the vehicle
stationary, empty and operating through its compacting cycle at
the maximum engine speed allowable for compaction). The not-to-
exceed noise level is reduced to 76 decibels for vehicles manu-
factured after January 1, 1982.

The regulation requires that the manufacturer design and build
each product so that its noise level will not degrade (increase)
above the applicable level for a period (the Acoustical Assurance

- Period, or AAP) of 2 years or 5000 operatmg hours after delivery

to the ultimate purchaser.

The regulation specifies a Low Noise Emission Product (LNEP)
level of 71 decibels, effective October 1, 1979.

The regulation incorporates an enforcement program modeled
after the enforcement provisions in the existing medium and
heavy truck noise regulation. This program includes produc-
tion verification, selective enforcement auditing, warranty,
maintenance, compliance labeling, and antitampering provisions.

A 70 percent decrease is expected in the population exposed
to noise levels above a yearly L an of 55 dB due to truck-
mounted solid waste compactors.

A 74 percent reduction is expected in the severity and extent
of annoyance and general adverse response to noise from
compactor vehicles.

A 75-80% reduction is expected in the potential occurrence
of sleep disturbances, sleep awakenings, and other activity
interferences such as speech interference due to compactor
vehicle noise.

An annual fuel savings of 2 million gallons of gasoline and
1.2 million gallons of diesel fuel is anticipated when the
entire refuse collection vehicle fleet is in compliance.



1.

3.

The average list price of refuse collection vehicles may increase

by 10.3 percent, based on the combined cost of compactor and
chassis. :

Demand for new truck-mounted solid waste compactors could decrease

by as much as 2 percent, but total manufacturer revenue should
remain unchanged due to increased prices.

The annualized cost to the collection industry is estimated to
be approximately $21.5 million. This translates to an annual

cost of less than 10 cents per person served in the United
States.

Costs are expected to be passed through to the consumer and
should cause an increase in annual residential refuse collection
costs of no more than 50 cents per household served.
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FINAL
ENVIRONMENTAL AND ECONOMIC IMPACT STATEMENT

NOISE EMISSION REGULATIONS FOR
TRUCK-MOUNTED SOLID WASTE COMPACTORS

INTRODUCTION

The U.S. Environmental Protection Agency (EPA) has issued a noise emission
regulation for newly-manufactured truck-mounted solid waste compactors. This
regulation is intended to alleviate the adverse health and welfare.impacts on
people, resulting from the noise of refuse compaction in residential neighbor-
hoods.

This Environmental and Economic Impact Statement (EEIS) presents, in
summary form; the benefits to be gained from the truck-mounted solid waste
compactor noise standards, and the economic implications of this éction. Also
presented are the principal regulatory options which were considered by EPA.
The information contained in this document addresses the principal issues
involved with this rulemaking and EPA's continuing activities in promoting a

quieter environment for all Americans.

REGULATORY ANALYSIS
In arriving at the not-to-exceed noise standards for new refuse collection
vehicles, the Agency considered various regulatory options in the light of
available quieting technology, potential health and welfare benefits, and the
attendant costs and economic effects of compliance with each option. The
regulatory decisions involved in the rule were based on technical data and other
information gathered by EPA from meetings with manufacturers, distributors and

users, and from published data and public comments. This information has been



ocompiled and analyzed by EPA, and published in the form of a requlatory analysis
entitled, "Regulatory Analysis of the Noise Emission Regulations for Truck-
Mounted Solid Waste Compactors," (EPA 550/9-79-257). This document may be
obtained upon request from:
Mr. Charles Mooney
EPA Public Information Center (PM-215)
U.S. Environmental Protection Agency
Washington, D.C. 20460
For the sake of brevity and simplicity the information contained in
this EEIS is presented in summary form only. Persons wishing more detailed
explanation and discussion of the facts and issues pertinent to the truck-
mounted solid waste compactor noise rulemaking are encouraged to refer to the
regulatory analysis.
The preamble and text of the regulation and additional copies of this
EEIS can also be obtained from the above address.

ADDITIONAL INFORMATION
For further information related to the regulation, please contact:

Mr. Fred Mintz

Program Manager - Truck-Mounted Solid Waste Compactors
Office of Noise Abatement and Control {ANR-490)

U.S. Environmental Protection Agency

Washington, D.C. 20460

(703) 557-2710



STATUTORY BASIS FOR ACTION

Congress passed the Noise Control Act (NCA) of 1972 (Public Law 92-574), in
part, as a result of their findings that inadequately controlled noise presents
a growing danger to the health and welfare of the nation's population, particu-
larly in urban areas. Through the NCA, the Congress established a national
policy to "promote an environment for all Americans free from noise that jeopard-
izes their health or welfare". In pursuit of that policy, Congress stated in
Section 2 of the Act that "while primary responsibility for control of noise
rests with state and local governments, Federal action is essential to deal with
major noise sources in commerce, control of which requires national uniformity
of treatment." As part of this essential Federal action, Subsection 5(b)(1l) of
the Act requires that the Administrator of the U.S. Environmental Protection
Agency, after consultation with the appropriate Federal agencies, publish a
report or series of reports "identifying products (or classes of products) which
in his judgement are major sources of noise." Section 6 of the Act requires the
Administrator to publish proposed regulations for each product identified as a
major source of noise and for which, in his judgement, noise standards are
feasible. Such products fall into various categories, one of which is surface
transportation equipment.

Inasmuch as a number of different types of transportation equipment operate
at the same time, the quieting of one product type is often not in itself
sufficient to adequately reduce transportation noise to a level hecessary to
protect public health or welfare. Accordingly, the EPA's noise regulatory
program has developed a coordinated approach to controlling overall trans-
portation noise in which various types of transportation equipment, alone or in
combination, are evaluated to assess their contribution to transportation noise
and its impact on the nation's population.
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Under the mandate of the Noise Control Act and EPA's approach to the
control of transportation noise, noise emission regulations were promulgated
on March 31, 1976, for medium and heavy trucks (41 FR 15538). These requla-
tions, however, only apply to trucks when they are in a pass-by mode. As long
as a truck is standing still, for example to collect and compact refuse, the
noise emission regulations for medium and heavy trucks do not apply.

In order to address this problem and to further control transportation
noise, in accordance with Subsection 5(b)(1l) of the Noise Control Act the
Administrator published a report on May 28, 1975 (40 FR 23105) that identified
truck-mounted solid waste compactors as a major source of noise. A Notice of
Proposed Rulemaking (NPRM) to regulate noise emissions from truck-mounted solid
waste compactors was published on August 26, 1977 (42 FR 43226). Public comment
was solicited for 90 days and two public hearings were held (New York City on
October 18, 1977, and Salt Lake City, Utah, on October 20, 1977). A detailed
review and consideration of the comments that were received has been carried out
prior to the issuance of the final rule.

The final regulation is intended to alleviate the adverse health and
welfare impacts of the noise of refuse collection and compaction on people in
areas at or near their residences. The regqulation is also intended to establish
a uniform national noise standard for truck-mounted solid waste compactors
distributed in commerce, thereby eliminating inconsistent state and local noise

source emission regulations that may impose an undue burden on the truck-mounted

solid waste compactor manufacturer and user industries.

SUMMARY OF THE REGULATION
The regulation establishes standards for noise emissions resulting from
the operation of newly-manufactured truck-mounted solid waste compactors.

The standard specifies that those noise emissions shall be described in terms
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of the energy-averaged A-weighted sound pressure level in dB, measured at a
distance of 7 meters (approximately 23 feet) from the front, rear, and side
surfaces of the truck-mounted solid waste compactor vehicle, using "slow"
meter response. For test purposes, the vehicle is stationary, empty, and
operated through its compacting cycle at the maximum engine speed allowable
for compaction.

To minimize market impacts from substitution of unregulated vehicles,
identical effective dates were set for all types of compactor vehicles subject
to the standards. Effective on the dates listed below, truck-mounted solid
waste compactor vehicles must not produce noise levels in excess of the levels

shown, when operated and evaluated according to the methodology provided in the

regulation.
Regulatory Noise Emission Standards
Effective Date Not-to-Exceed Noise Level
October 1, 1980 79 decibels
July 1, 1982 76 decibels

The EPA believes that the estimated health and welfare benefits from this
regulation can be attained ohiy if the compactors conform to the prescribed
noise levels for a reasonable period of time.- Thérefore, in order to ensure the
realization of benefits from this requlation, the Agency requires that manufac-
turers design and build each product so that, when properly maintained and used,
its noise level will not degrade (increase) above the applicable level for a
specified period of time or use, from the date of the product's delivery to the
ultimate purchaser. This period is called the Acoustical Assurance Period
(AAP). In the case of truck-mounted solid waste compactors, the Acoustical
Assurance Period is two years or 5000 operating hours, whichever occurs first.
If a manufacturer anticipates that the noise level of his product will increase
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during the AAP, then he must take into account this anticipated increase in
noise level, termed the Noise Level Degradation Factor (NLDF), when making test
measurements to show compliance with the applicable standard. He must demon-
strate that his product's noise level does not exceed an amount equal to the
regulatory level less the NLDF value.

Under the authority of Section 15 of the Noise Control Act, the regula-
tion specifies a Low Noise Emission Product (INEP) level of 71 dB determined by
the measurement methodology prescribed in the standard, effective October 1,
1979. That is, for a product to be qualified as a LNEP, its noise level must
not exceed 71 dB. The INEP program provides manufacturers with incentives for
reducing the noise level of their products below the regulated noise level.

The Federal government is authorized to purchase INEPs in lieu of those like
products which just meet the regulated levels. The Federal government is
further authorized to pay up to a twenty-five percent premium over the retail
price of the least expensive product of like type.

The requlation also incofporates an enforcement program which includes
production verification, selective enforcement auditing, warranty, maintenance,
compliance labeling and antitampering provisions. Production verification
means that prior to the distribution into commerce of any truck-mounted solid
waste compactor vehicle, a manufacturer must submit information to EPA which
demonstrates that his product conforms to the standards. Selective enforcement
auditing means that in response to an administrative request, a statistical
sample of truck-mounted solid waste compactors must be tested to determine if
the units, as they are produced, meet the standard.

EPA wishes to avoid placing an excessive testing burden on distributors
who assemble a compactor vehicle by mounting a compactor body on a truck
chassis. These distributors (who are "manufacturers" under the Noise Control
Act and therefore are otherwise subject to all provisions of thé regulation)

are permitted to rely on the production verification tests of the compactor
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body manufacturer if the distributor faithfully follows assembly instructions
provided by the compactor body manufacturer.

Current Federal regulations applicable to truck chassis noise are the
EPA Noise Emission Standards for Motor Carriers Engaged in Interstate Commerce
(39 FR 38208) and the EPA Noise Emission Standards for Medium and Heavy Trucks
(41 FR 15538). The U.S. Bureau of Motor Carrier Safety of the U.S. Department
of Transportation has issued requlations for the purpose of establishing meas-
urement procedures and methodologies for determining whether*in—use commerciél
motor vehicles conform to the Federal Interstate Motor Carrier Noise Emission
Standards.

Under the authority of the Noise Control Act of 1972 this regulation
establishes a uniform national standard for newly-manufactured truck-mounted
solid waste compactor vehicles that preempts, after its effective date, all
state and local new source emission reqgulations that are not identical with
the Federal regulation.

However, since primary responsibility for control of noise rests with
state and local governments, nothing in the Act or this regulation precludes
or denies the right of any state or political subdivision from establishing and
enforcing controls on environmental noise through the licensing, reguiation or
restriction of the use, operation or movement of any product or combination of
products. Furthermore, Secﬁion 6(f) of the Act, as amended, giveé a state or
political subdivision the right to petition the Administrator of EPA to revise
the standard on the grounds that a more stringent standard is necessary to
protect the public health and welfare.

The noise controls which are reserved to state and local authority.include,
but are not limited to, the following: | | |

1. Control on the manner of cperation of products
2. Controls on the time of day during which products may be operated

3. Controls on the places in which products may be.operated
7



4. Controls on the number of productﬁs which may be operated together
5. Controls on noise emissions from the property on which products
are used
6. Controls on the licensing of products
7. Controls on environmental noise levels.
By use of the noise controls reserved to them, state and local governments
will be able to supplement Federal noise emission standards and to effect
near term relief from truck-mounted solid waste compactor noise.
THE EXISTING TRUCK-MOUNTED
SOLID WASTE COMPACTOR ENVIRONMENT
A truck-mounted solid waste compactor is defined, for purposes of this
regulation, as a vehicle that is comprised of a mechanically powered truck
cab and chassis or trailér, and equipped with a body and machinery for receiv-
ing, compacting, transporting, and unloading solid waste. The body, which
includes a waste-receiving hopper, houses machinery which typically consists
of hydraulic actuators (rams) with the necessary hydraulic pump(s), valves,
piping, and controls and auxiliary engines, where used. The hydraulic actuators
operate various components that sweep the waste matter into the container
portion of the body and compact it. Power generally is drawn from the truck
engine by means of a power take-off (PT0) unit that is coupled by gears or other
mechanical connection to the transmission, engine drive shaft, or fly wheel.
Auxiliary ‘gasoline or diesel engines may be used in place of the truck engine
and PTO, |
Figure 1 shows line drawings of a front loader, a side loader and a rear
loader. Details regarding identification of these machines as candidates for
regulation, their design features and functional characteristics are contained
in the regulatory analysis, "Regulatory Analysis of the Noise Emission Regula-

tions for Truck-Mounted Solid Waste Compactors."”
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The following are the major types of truck-mounted solid waste compactors:

1. Front Loader This type of compactor body utilizes front mounted
hydraulic lift arms to lift and dump waste containers into an access

door in the top of the body. Wastes are typically ejected through
the tailgate of the body.

2. BSide lLoader Side loader compactor bodies vary. However, wastes are
generally deposited manually into a hopper through an access door in
the side wall. Packer plates sweep the wastes from the hopper into the
body and compress the materials against an interior wall in the same
manner as front loaders. Some side loaders are equipped to hydrauli-
cally lift and dump waste containers. Ejection of wastes is usually
through a tailgate in the body. Some side loader models do hot use
their packer plate for ejection, but rather hydraulically lift the

front end of the body and dump the waste through the tailgate in much

the same fashion as a dump truck.

3. Rear Ioader This is a compactor body on which the hopper is located
on the rear section, Wastes are generally loaded manually into the
hopper, although some models have the capability to hydraulically lift
and dump containers. The packer plate sweeps the wastes from the
hopper into the body and compresses the waste against an interior wall’
surface. In most models, a hydraulically driven plate is used for
tailgate waste ejection.
Based on noise measurements conducted by, and on behalf of, the Environ-
méntal Protection Agency, energy-averaged A-weighted sound pressure levels of

today's truck-mounted solid waste compactors were found to range from 74 to 92
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decibels at seven meters. However, EPA's studies revealed that approximately
ten percent of all newly-manufactured compactor vehicles currently incorporate
some degree of intentional quieting. The noise levels of these "quieted" vehi-
cles range from 74 to 85 decibels. It is estimated however, that 80% of the
current compactor vehicle fleet have noise levels in excess of 80 decibels.

The Environmental Protection Agency has identified a yearly'Ldn of 55 dB
as the environmental noise level requisite to protect public health and wel-
fare with an adequate margin of safety; Ldn being the Day-Night Sound Level
which is the A-weighted equivalent sound level for a 24-hour period with. an
additional 10 dB weighting imposed on the equivalent sound levels occurring
during nighttime hours (10 p.m. to 7 a.m.). The current compactor vehicle
fleet on U.S. city streets comprises more than 80,000 vehicles. Because of
their numbers and noise levels it is estimated that approximately 19.7 million
people are exposed to environmental noise levels in excess of a yearly Ldn of
55 @B due to these vehicles. These levels are high enough to jeopardize the
health or welfare of those 19.7 million people by causing general annoyance,
interference with speech communication and other social activities, and sleep
disturbance and awakening.

In suburban single-family residéntial areas, refuse collection events
occur once or twice a week and are frequently brief in duration. Consequently,
they make only a modest contribution to the overall suburban area environmental
noise. However, the situation is quite different in high-density urban areas.
Here, the refuse collection process is repetitious with the vehicle standing in
one place for periods as great as 30 minutes, several times a week, because of

the amount of refuse generated in a relatively small area. Frequently this
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ocollection occurs during the night and very early morning hours to minimize
traffic problems. Therefore the bulk of the environmental noise impact,

in terms of general annoyance, activity interference, and sleep disruption,
occurs in such densely populated areas.

Nevertheless, significant impact, in the form of individual intrusive
events, also is caused by refuse collection in less densely populated resi-
dential areas. In such areas, the noise of compaction stands out above the
relatively low ambient environmental noise levels, being sufficiently intense
to cause incidents of general annoyance, sleep disturbance and other activity
interference for many persons in medium and low density areas.

These single event noise intrusions become particularly important in
light of other regulations and efforts to reduce the noise from other urban
noise sources. Without a reduction in emissions from refuse compactors, these

units may very well stand out as one of the more intrusive noise sources in our

environment .

ALTERNATIVES CONSIDERED

Section 6 of the Noise Control Act of 1972 requires the Administrator to set
regulations for each product which he has identified under Subsection 5(b)(1) of
the Act as a major source of noise and for which noise emission standards are
feasible. Specialty auxiliary equipment on trucks (of which truck-mounted solid
waste compactors are one category) was identified as a major source of noise on
May 28, 1975 (40 FR 23069).

Following this identification, comprehensive studies were performed to
evaluate truck-mounted solid waste compactor noise emission levels necessary

to protect the public health and welfare, taking into account the magnitude
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and condition of use, the degree of noise reduction achievable through appli-
cation of the best available technology, and the cost of compliance. The
Agency carried out detailed investigations of compactor design, manufacturing
and assembly processes, noise measurement methodologies, available noise control
technoldgy, costs attendant to noise control methods, costé to test machines for
compliance, costs of recordkeeping, possible economic impacts, and the potential
environmental and health and welfare béﬁefits associatéd with'the application
of variousvnoise control"measurés.

The results of the Agency's studies show that the regulation of truck-
mounted SOlld waste compactor noise is feasible through the appllcatlon of
available noise control technology taking cost of oompliance into account. This
has been amply demonstrated by the‘wide-spread use of quiet refuse collection
vehicles in a number of communities including New York City, San Diego, Cali-
fornia,:and San Francisco, California. The Exhibits at the end of thié document
contain an article_that describes the quiet San Diego refuse coliéétibn'fleet
and an advertisement for a quiet refuse collection vehiclé. 'Bdtﬁ of these
exhibits were drawn from trade journals and exemplify the feasibility of noise
emission standafds for newlyémanufactured truck-mounted solid waste compactors.

In addition,'no evidence has béen received to indicate that truck-mounted
solid Qaste compactors are no longer a major noise source. Therefore, based
on the requirements of the Noise Control Act, the Administrator must issue a
new-product noise emission regulation.

Within the context of the Noise Control Act, the only alternative open

to the Administrator is the selection of the specific regulatory scheme., A
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range of regulatory levels and effective dates were considered by the Agency

in the formulation of the NPRM. The final regulatory levels and effective
dates were chosen on the basis of maximum benefits and minimal adverse economic
effects. The Agency concluded that reducing the noise limits below values
established by this regulation would provide only marginal gains in benefits,
considering the other noises (not susceptible to Federal control) that are
associated with refuse collection activities.

Several examples of other regulatory options that were considered are

given below:

0 Not-to-exceed noise level of 71 dB in 1982 - We estimate that this
option would have provided a further decrease in adverse impact of only
six percent from that offered by the 76 dB standard. 1In light of
present day noise control technology, it was highly likely that this
option would have precluded the near term use of diesel powered truck
chassis.

0 Not~to—-exceed noise level of 74 dB in 1982 - This option was estimated to
yield an additional four percent decrease in the severity and extent of
impact from that offered by the 76 dB standard. 1In order for truck-
mounted solid waste compactors to meet a 74 dB standard, it was esti-
mated that the noise level of the truck chassis would probably need to
be less than 79 dB as determined by the pass-by noise test procedure of
the current Federal regulation for medium and heavy trucks. The present
Federal noise standard for trucks over 10,000 pounds is 80 4B in 1982.
It should be noted that, in this pass-by test, the truck engine is

operating at maximum rated speed, and the noise measurement is made

at a distance of 50 feet (15 meters). The noise measurement for the
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truck-mounted solid waste compactor vehicle is made at a distance

of seven (7) meters, and the truck engine is expected to be operating
at a relatively low speed (since reducing engine sbeed is the most
cost-effective way of reducing the noise emissions). Therefore, the
noise levels for the two types of tests are not directly comparablé.
Based on the existing Federal truck chassis pass-by noise requlation of
80 dB in 1982, the best achievable standard for a compactor mounted on
a diesel chassis would be 75 dB. This would reduce the environmental
noise impact by two percent more than a 76 dB standard. However, such
a regulation would require the use of a quiet hydraulic pump which is
not expected to be available in production quantities until a substan-
tial market has developed. This would entail an estimated increase in
annualized cost of eight (8) percent. The incremental costs would be
less than one-third as effective in reducing noise impact as the costs
estimated for the regulatory option.

A less stringent standard, for example 80 dB in 1982, would provide a
substantial reduction in noise impact at a relatively low cost, How-~
ever, it is not a viable alternative because it does not represent the

application of best available technology as required under the Noise

Control Act.

The reliance on local curfews was advocated as a "no-cost" alternative
to Federal noise emission standards by several commenters to the Notice of
Proposed Rulemaking (NPRM), and thus deserves discussion. The Agency believes
curfews simply serve to transfer some of the noise impact from nighttime
hours to daytime hours. They are not a substitute for a noise emission stan-
dard that will reduce the total noise emission and thus the public exposure.
In addition, curfews can only be implemented at the local level and thus do

not provide national uniformity of treatment.
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Although curfews are often represented as being cost-free, they can
in reality be very costly by impairing the efficiency of refuse collection
activity. In heavily concentrated metropolitan areas (where much of the
noise impact of refuse collection occurs) a curfew often forces the refuse
oollection vehicles out onto the streets during times of greatest traffic
congestion. This produces inefficiencies due to both lower productivity per
unit time of the refuse crews and greater fuel demands, to say nothing of the
impact on traffic flow in commercial areas. For example, a refuse collectors'
‘trade association in Chicago estimates increased costs of operation, due to
inefficiencies caused by a curfew in Chicago, at $50 per refuse collection
vehicle pet day; this includes an extended work day, a reduction in the vehicle
loads per day, and increased fuel costs due to operations during peak traffic
hours. For the estimated 2000 independent refuse collection vehicles in
Chicago, this could represent a cost of $100,000 per day, or about $30 million
annually. Even allowing for some exaggeration of the cost factor, this clearly
indicates that a curfew is not cost free and quite probably is not cost
effective,

Several commenters to the Notice of Proposed Rulemaking (NPRM) stated
either that refuse container noise should be regulated as part of the stan-
dard or that refuse ocontainer noise should be regulated instead of noise from
truck-mounted solid waste compactors. The Agency agrees that in some cases,
container noise contributes substantially to refuse collection noise. However,
its presence or absence does not diminish the beneficial effects of control-
ling compaction noise. Also, it does not appear feasible to regulate con-
tainer noise by a-national performance standard. Since container noise -arises
primarily from handling (or, sometimes, mishandling) by collection personnel; it
is best controlled by local in-use regulation of permissible types of ‘containers,
e.g., plastic garbage containers or garbage bags.
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Prescription of any in-use, operational controls is available to com-

munities desiring further reduction of the noise impact from truck-mounted

solid waste compactors.
ENVIRONMENTAL IMPACTS

Health and Welfare

Compliance with the Federal standards will, on the average, reduce noise
emissions from truck-mounted solid waste compactors by 6.5 dB from present day
levels. Compared to the noisier units in service today, some unit reductions
will be 14 dB or more. The EPA estimates that approximately 19.7 million
persons currently are exposed to residential neighborhood noise levels above
the day-night sound level (Ldn) of 55 dB* due to the operation of truck-
mounted solid waste compactors. The Agency believes that the entire refuse
collection fleet will be in compliance with the noise standards by 1991. As
a result, approximately six million persons will remain exposed to Ldn greater
than 55 dB. This represents an approximate 70 percent decrease of the popula-
tion exposed to levels exceeding that identified by EPA. However, the six mil-
lion persons who still remain above the identified level will also receive
benefits in the form of varying levels of reduction in their exposure.

The reduction in extent and severity of impact is also evaluated in terms
of annoyance and general adverse response, as well as other effects due to indi-
vidual noise events, such as sleep disturbance and activity interference. 1In
order to assess tﬁe general adverse response and annoyance from these types of
noise events, the Agency uses a fractional impact analysis technique. This
technique involves evaluating the "level-weighted population " (IWP) exposed

to a noise source and is illustrated in Figure 2. The computation of LWP

* The agency has determined that an L., of 55 dB or lower is requisite for
the protection of the public health angnwelfare with an adequate margin of
safety. The basis for this determination is presented in the EPA publication,
"Information on Levels of Environmental Noise Requisite to Protect Public
Health and Welfare with an Adequate Margin of Safety."
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allows one to combine the number of people jeopardized by noise above an

Ldn of 55 dB with the degree of impact at different noise levels. The circle
in Figure 2 is a source which emits noise to a populated area. The various
partial amounts of shading represent various degrees of partial impact by the
noise. The partial impacts are summed to give the LWP. In this example, six
people who are adversely affected by the noise (partially shaded) result in a
"level weighted population" (LWP) of two (totally shaded).

EPA estimates that the "level-weighted population" will decrease from about
2,110,000 in the base year, 1976, to about 540,000 in 1991. The decrease in LWP
from 2,110,000 to 540,000 represents approximately a 74 percent reduction of
the impact in severity and extent of general adverse response (annoyance) to
noise from truck-mounted solid waste compactors. Part of the estimated reduc-
tion in impact is due to the effect of recently promulgated noise standards for
medium and heavy trucks. 1In 1991, the reduced truck noise alone will account
for an estimated reduction of 630,000 in "level-weighted population" impacted by
refuse collection noise. The balance of the estimated reduction, 940,000 in
level-weighted population, is due ehtirely to the compactor noise regulation.
This represents an improvement of approximately 149 percent over the benefits
that are anticipated from refuse vehicles from the current Federal noise
regulation for medium and heavy trucks.

The intrusive nature of the noise impact of refuse collection vehicles was
assessed by the Agency through a single-event noise exposure analysis related to
sleep awakening, sleep disturbance, and speech interference. The analysis
confirmed that the noise emission regulation for truck-mounted solid waste
compactors should result in an estimated 75-80% reduction in the occurrences of
sleep disturbance, sleep awakening, and interference with other activities such

as speech.
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Figure 2
Level Weighted Population:

A Method to Account for the Extent and
Severity of Noise Impact
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Thus, in conjunction with the benefits brought about by the medium and
heavy truck noise regulation, the truck-mounted solid waste compactor noise

requlation should provide health and welfare benefits of major proportions.

Energy

The regulation is expected to have a positive impact on energy resources.
The anticipated use of slower engine speeds during compaction, a likely com-
ponent of the noise control technology, is expected to produce an annual fuel
savings of 2 million gallons of gasoline and 1.2 million gallons of diesel fuel
when the entire refuse collection vehicle fleet has been replaced with vehicles

that comply with the regulation.

Air Quality

The regulation is anticipated to have no adverse impact on air quality.
Using slower engine speeds during compaction, a component of the noise control
technology, could, in fact, result in a reduction in air pollutant emissions

from compactor vehicles and a consequent improvement in air quality. However,

the Agency has not quantified this potential benefit.

Land Use

There are potential benefits in the form of reduced noise exposure to
residents in close proximity to land-fill areas. The same components used
for refuse compaction during collection operations are used to expel the
refuse from the compactor body. Considering that land-fill operaticns are
generally continuous throughout the day with multiple unloading operations
occurring similtaneously, the reduction in noise impacts on workers and resi-
dents could be substantial. The Agency has not quantified this potential

benefit.
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Water Quality

The regulation is expected to have no adverse impact on water quality or

supply.
Solid Waste Disposal Requirements

No adverse effects on solid waste disposal requirements are expected due
to the promilgation of the requlation.
Wildlife

The regulation is expected to have no adverse effects on wildlife.
In fact, in rural collection areas and in areas where wildlife are in close
proximity to land-fill areas, potential benefits are expected in the form
of reduced noise exposure to the wildlife of those areas. The Agency has

not quantified these potential benefits.

ECONOMIC IMPACTS

The establishment of noise standards for newly-manufactured truck-mounted
solid wasté compactors gives rise to expenditures which would otherwise not
be directly incurred by the private and public sectors in the absence of curfews.
However, noise pollution currently costs the American taxpayer many millions of
dollars in hidden costs associated with decreased productivity, higher medical
costs, and property value depreciation. One of the effects of a standard-
setting, noise regulation is that, by reducing noise pollution, hidden costs are
also reduced. However, visible costs are imposed on those responsible for the
pollution. It should be understood that the option of not paying for noise

pollution costs is unavailable. The only question is, in what form do we pay

those costs?

Recognizing that certain expenditures are necessary to protect the public
health and welfare from inadequately controlled noise, the Agency performed

analyses to estimate the magnitude and potential impact of these expenditures.
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Examined in the analyses were the structure of the industry, the estimated
cost of abatement by compactor type, the price elasticity of demand, the capital
and annual costs of enforcement, the impact of enforcement on annual operating
and maintenance costs, and the indirect impacts of the proposed regulations.
Price

The cost impact of quieting compactors to meet the regulatory standard
may be expressed in terms of increased list price., The Agency's studies
indicate that average list price increases for the refuse collection vehicle
can range from about 6.4 to 12.8 percent, depending on machine type and size
(this estimated increase does not account for possible inflationary affects).
This should result in an overall average list price increase of about 10.3
percent for the various combinations of compactor bodies and chassis—cab units.
There are indications that a few small firms in the industry, by virtue of
their small market share and related financial and Qperation factors, would
incur higher manufacturing costs resulting in slightly higher list price
increases. The price elasticity of demand, that is, the reduction in sales due
to increased list price, for this equipment is estimated to be -0.2, or a
possible decrease in sales of about 2 percent. However, the total revenue to
the industry should not decrease as a result of price increases. In view of
the current purchasing specifications of several major municipalities with
respect to garbage truck noise level and their willingness to pay a premium for
quiet trucks, a possible two percent decrease in demand must be considered a

worst case impact.

Some pre-buying of unregulated refuse vehicles is expected to occur prior

to the effective date(s) of the regqulation. However, the Agency believes this

activity will be limited to the available excess production capacity of the

industry which is estimated at about 4,000 units, almost entirely rear loaders.
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Capital Costs

Capital equipment costs represent a small portion (about five (5) percent)
of the annual operating budget for the typical refuse collection and disposal
firm. Consequently, the expected increase of about ten (10) percent in the list
price of a compactor vehicle due to the regulation should result in increased
operating costs of less than 0.5 percent (5% x 10%).

The increase in the annualized cost to the collector industry as a result
of the implementation of this regulation is estimated to be $21.5 million. The
Agency expects these costs to be totally passed through to the end user of waste
collection services. The EPA estimates that, for residential refuse collection
with costs in the range of $100 per household per year, the increase in annual

cost per household served should be no mbre than 50 cents due to the pramulga-

tion of this regqulation.

Maintenance and Operating Costs

Maintenance costs for compactor vehicles are expected to increase slightly

due to the requirements of the regulation. This increase is expected to be on
the order of $45 annually for front loaders and $78 annually for side and rear
loaders. The maintenance cost increases for side and rear loaders are expected
to be due largely to maintenance on the clutch of the added direct drive power
take-off and on the impact reducing material added to the loading hoppers.
Front loaders are assumed to employ a flywheel power take-off which will
require no significant increase in maintenance costs. The increased main-
tenance costs for front loaders are expected, therefore, to be due largely
to the expected maintenance on the impact reducing material added to the
loading hoppers.

The changes in compactor operating conditions associated with the noise

control treatment are expected to result in fuel savings due to the slower
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speed of the engine. The estimated annual savings when the entire fleet is in
compliance are expected to be about 2 million gallons of gasoline and 1.2 mil-
lion gallons of diesel fuel. The savings due to reduced fuel usage are expected
to be greater than the expected increase in maintenance costs. Due to the
rapidly rising costs of both gasoline and diesel fuel, the net savings in opera-
ting costs, taking into account possible increases in maintenance costs, may be

substantial.

Industry Structure

No significant change in industry profits is expected to occur over a
22 year period. Industry growth is not expected to be significantly impacted
due to the noise abatement regulation. Adequate lead time has been provided to

allow for proper planning and to avoid adverse conditions in the industry.

Suppliers

Some component suppliers may increase their sales depending on their
ability to reduce the noise emissions of their products. This should contri-
bute to the reduction in overall machine noise. Furthermore, those suppliers
specializing in the manufacture of sound damping and sound absorptive materials
and other products required for noise abatement would be expected to experience

significant increased sales. The Agency has not quantified this benefit.

Employment
Employment is not expected to change significantly. Persons who might

be affected by reduction of production due to the regulation amount to less
than two percent of the industry's employee population of about 2900 persons.
However, an offsetting increase in employment is expected to occur due to the
new testing and compliance activity and procurement of noise control conponents
and materials resulting from the regulation.
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Exports and Imports

Since the noise control treatment generally represents add-on materials
or substitute components or both, machines for export generally can be produced
without noise control treatment. Units produced solely for export need not
comply with U.S. noise standards. Consequently, the impact on exports should be
minimal. However, all imported compactors will be subject to the regulation.
Therefore, domestic and foreign manufacturers will be affected equally and no
adverse competitive impact should result. Consequently, the regulation should

have no appreciable impact on the U.S. balance of trade.

Macroeconomic Impacts

No macroeconomic impact is expected as a result of noise abatement
regulations on the truck-mounted solid waste compactor body industry due

. to the minor size of the industry, and the low overall costs associated

with this regulation.

Taxes

There may be an indirect increase in local taxes where collection ser-
vices are provided by municipal fleets but the amount of the increase to the

individual consumer and taxpayer is expected to be insignificant.

CONCLUSIONS
The Agency has concluded that at this time the regulatory levels and
schedule promilgated represent adequate noise reduction standards for
truck-mounted solid waste conpactor vehicles. Implementation of the regulations
is éxpected to result in a substantial reduction in the number of people
impacted by compactor noise.
The technology to achieve the selected levels has been demonstrated.
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The effective dates for the noise level limits are coordinated with
existing Federal noise standards for medium and heavy trucks. The Agency
believes that the time schedule for application of the noise standards, cor-
responding with reduced noise limits for trucks, should allow the manufacturers
the lead time requisite to incorporate the necessary design and component
changes without significant disruption to production or the marketplace.

The cost of compliance and possible economic effects have been considered

and are believed to be reasonable.
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EXHIBITS

Exhibit 1. MAXON Industries Advertisement for a Quiet Refuse Collection Vehicle
(Source: Solid Waste Management. Vol. 21, No. 12, December 1978. pp. 44-45.)

Exhibit 2. "Silent Running - San Diego's RCV's". (Source: Commercial Car
Journal. Vol. 135, No. 6, June 1978. pp. 161-164.)
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EXHIBIT 2

SILENT RUNNING-

San Diego’s RCVs

8 Foacer vo put the trash out the
night before collection? No matter:
the grinding garbage truck—cven
several blocks away—can be a rous-
ing reminder. Unless you live in San
Diego where the newest sefuse col-
lection vehicles are tip-tocing down
suburban streets, generating com-
plaints from irate citizens who miss
the noisy fanfare that once alerted
them to trash time.

“Goes 1o show that you can’t
please everybody,” said Robert
Brown, depantment staff engineer
who developed specifications for
the hushed-up trash truck He and
others in the city's Ceneral Services
Department worked closely with
Master Truck, & local equipment
manufacturer, to meet the 88 deci-
bel noise limit established catlier by
city ordinance.

“I's the quietest RCV that |
know of,”" Brown suid.

A great deal of the “old’ noise
came from an auxiliary diesel com-
pactor engine. The main teuck en-

Responding to pressure from
city officials, S8an Diego’s
General Services Department
engineers an RCV that makes
nolsy, grinding trash trucks a
thing of the past.

By BERT GOLDRATM, Field Editor

gine was wet sleeved and the aux-
liary was air-conled. With the two
running simultaneowsly, the noise
level casily reached an outragenus
three figures The trash collection
industry,” Brown added, ""has not
been overly noise conscivus. At one
time, we used a small pump and
spun it fast with the auxiliary when
compacting, which made even more
noise. The main engine would oper-
ate at 1800 to 2800 rpm and the
auxiliary at 2200 rpm.”

In 1974, the San Diego city coun-
cit pussed a noise contrul ordinance
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which required major equipment
changes in the trash fleet, Brown
explained.

"My department promised to
comply and guaranteed & new RCY
with the lowest noise level packuge
possible.

“We immediately knew the aux-
iliary engine would have to go. We
Juid down specifications for a new
kind of vehicle and asked RCV
manufacturers to give us a larger
pump with & lower rpm that would
still produce the required power. As
an incentive to reduce the level of
noise, we offered our only bidder an
extra $400 for every reduced dech-
bel He responded with a unit that
reduced engine rpm by 50%, drop-
ping the noise level by close to
300%.

1 the end, it cost the cily an ex-
tra $2000 per collection truck But it
was our choice, and | think it was
worth it,"”’ Brown declared.

The city got the job done, work-
ing with a local firm, with city engi-

Continued
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Abave; Working with Masier Truck, & lo-
cal squipment manufaciurer, San Diego's
General Services Department devekoped
one of the quistest retuse coliaction ve-
hiclas in the country. Right: Side cab view
of the Leach 2R packer on a Master 20-
yd chassis. Low door sill makes enlry
easier for the driver.
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neers designing and engineering
the truck from the ground up But
the General Services Department
went beyond what ity officials had
asked, coming in with a truck that
not only neets noise and pollution
standards for toduy, but well into
the future.

San Diego's General Services De-
partment maintains a fleet of 86 ve-
hicles that operate over 2200 miles
of municipal streets. Operating five
days a weck, each truck averages
500 to 1000 miles a month. As envi-
r tal ¢ i . how-
ever, disposal sites available to San
Diego as well as to hundreds of oth-
er U.S. cities become more remote
and trash fleet mileage increases an-
nually.

San Diego's RCV fleet includes
27 side-loadess, best for a one-man
operation, and the balance is rear
loaders with two-man crews. A few
speclalized front-end loaders are
maintained for industrial use.

Brown projects that by the end of
the present contract, at least 80% of
the city's trush collecting fleet will
be modern, low noise Master units
If he's right, San Dicgo will have
more of these super-quiet trash
trucks than any other city in the
country.

“San Diego’s first compactors
were equipped with PTOs running
off the front of the truck engine,”
Brown said.

Recalling the city’s earlier experi-
ences with those PTOs, Brown said
that “at that stage of their develop-
ment, there were several dis-
advantages: they were subject to
overspeed, expensive pump or drive
coupling assemibly repairs, and were
costly to maintain-complicating the
downtime problemn. They also in-
hibited ‘packing on the go*

' Packing on the go is important
when you make up to 600 stops per
day" Brown said.

“Then we introduced the aux-
iliary diesel which produced the 50
or moure horsepower needed for the
hytlraulic compaction system. This
engine and its high revving pump
were major sources of noise, espe-
clatly without encapsulation. We
began to phase out that type and
started using a crankshaft-driven

hydraulic pump 10 power the com-
paction-type body. That was an ex-
pensive decision. It's not pructical
to mount the pumps directly on the
engine. Instead, the pumps were
mounted to a frame cross member
and driven by a coupling from the
engine crankshaft. There was a mis-
match,” Rrown said. “in vibration
between the engine and the rigidly-
mounted hydravlic pump. We be-
gan experiencing a high percentage
of faitures with different kinds of
flexible drive couplings which
couldn’t be kept in alignment, nor
clfectively dampened from the in-
duced vibration,

"Technology linally came to the
rescue with the hot shift PTO. The
system is always enguged s0 we can
compact underway. There is u wet
disc clutch drive to the output shaft
of the PTO, and the driven gear of
the PTO is always engaged to the
driving gear of the transmission.

It provides an weceptable drive
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Operalor Harold Sieels siands st remole

control console of 8 now Master/Able
side ioader. RCVs “pack on the go.”
cruclal for a slop and go operation.

mechanism in conjunction with the
converter lockup kit. The engine is
run at slightly over idle speed. On
carlier PTOs, it was wround 2200
tpm. Now it is usually 700 to 1000
pm, with a maximum of 1400

“We went from a 17 gallon-per-
minute 1o a 69-gpm pump. It’s @ vi-
tal eleinent in the system and worth
the $800 to $1000 cost. Pump pres-
sure ranges up to 2500 psi bt it
can be adjusted to fill any hydraulic
pressure demand we foresce””
Brown explained.

“When we phased out the aux-
iliary engines; we saved 25 wallons
of fuel per hour or about 60 gallons
a week That was & big item. The
last auxiliaries we used were slide-
out, air-cooled three-cylinder Deutz
diesels. Conlinued
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{center) is Masier tiit-cab,

“Since all of vur RCV truck en-
Kines are diesel, we are well within
emission standurds. We have just
retired the last of our gasoline en-
gines—478-cubic inch V8s rated at
200 horsepower at 3400 rpm. Mated
with the Allison MT-40 automatic
transmission, they proved to be un-
despowered. Then we used the
Cummins 180 governed at 2600
rpm which is now out of produc-
tion. The story is the sume with the
tnternational DV-550 The answer,
for a while, came in the form of the
Detroit Diesel 6V53 Its drawback
was that in our application—lots of
stop and go driving—it required a
substantial amount of cooling. We
were frying a lot of engines until
Master came slong with a six-inch
radiator core with a frontal arca of
1250 inches.

“That should have solved sl our
power-related problems, but now
the 6V53 is no longer certified in
Califoinia. We then settled on De-
trbit’s inline 6-71, putting out 210
horsepower and 604 pound foot of
torque. We teamed the Allison 654
transmission with the 6-71, and they
have proved to be very compatible.
We have avoided turbocharging be-
caupu it could be prone to operator
abuwe. - .,

“Cooling cngines,” Brown con-
tinued, "'used to be our biggest
headache, mainly because RCV

For a oo ngle copy of Iis alicle, write on

Above; Threse genarations of San Diego refuse vucks. Oldest is International (leh); next came Masler wiih slide-out angine (right}; ialest

service i3 so completely different
from a linchaul operation. The
nearest thing to it is a transit mixer
servive. Linehaul engines get a high
volume of ram ais, but vur oper-
ation is practically all intra-city with
very low mileage, low speced, high
idle time and high stop frequency.

. Al this can cause adverse effects on

the power train. It is safe 1o say
that the majority of RCV residential
vehicles are plagued with cooling
problems. In one 12-month period,
we had 100% engine failures with
aur trash fleet because of over heat-
ing. That's $2500 in parts and lubor
per unit. And that's why it pays to
pay a premiuin price for a new
truck with an adequate cooling sys-
tem,” Brown said.

It was to keep equipment out of
the shop that Brown and his mun-
agement team elected to go the
automatic Allison route. It costs
more initizlly, but the total everall
life cost is less. The cost of clutch
dises and pressure plates is astro-
nomicul with the numnber of stops re-
quired per day, per truck Besides,
we encounler some hills with grades
of eight to 10%. The automatics
shift themselves; the Alisons were
chosen because they are the quiet-
est available for our purpose.”

San Diego's RCVs have no trans-
fer cases and no four-wheel drive
The three-axle vehicles have two

T 2

rear driving axles which are pro-
tected with spring-equipped park-
ing brakes.

The old trash units had numerous
leuf spring failures, caused mainly
by maximum capucity loads. Using
Hendrickson suspensions with
34,000-1b capacity was too light so
the 38,000-1b was specificd. The
axle ratio is 456 to 1.

Anothee feature of these super-
quict trucks is the 96-in. cab that
provides extra room for crew con-
velticnee,

To reduce crew fatigue, spec's
called for low cab step height and
low pitch-in height for both side
and rear-end loaders. Vertical
height from ground to lip on the
side-loaders was reduced to 42 in.
fromn the wsual 50 The manufac-

Jturer was inspired to achieve this

design innovation by an incentive
banus of $200 for every inch shaved
off the standard height. “It's worth
it to us if only from a workmen's
compensation point of view,"
Browa said. Rear loaders now have
a minimum standard height of 36
in. to lessen crew labor and fatigue.
The San Dicgo experiment has
been a blessing 10 envir tal
ists, but if noiseless RCVs catch on,
city dwellers nationwide may learn
to full in Jave again with the strange
silence of the all too fumiliar noisy
neighborhood trsh ruck 0D QG

G Car Journat, Chilion Way, Radnor, Pa. 19089
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