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NOISE MITIGATION STRATEGIES
SUMMARY

This study focused on a review of noise mitigation strategies at both the receiver of a
transportation noise source and the noise source itself.

Transportation noise control at the source involves strategies to reduce the noise emitted
from vehicles. The major sources of noise are the engine, intake, exhaust, cooling fan,
transmission, and tires. Strategies which are currently being studied to further reduce noise in
each of these vehicle component areas are reviewed in this report.

While a number of strategies are discussed for each of the vehicle component areas, the
strategies can be grouped into several categories. One type of strategy relies on additional
equipment to reduce noise. Strategically placed resonators in the intake system or the use of add-
on dampers for rotating parts of a vehicle such as crank shafis and drive shafts are examples of
add-on equipment to reduce noise. A second type of strategy involves the redesign of the noisy
component. In the case of tires, a redesign of an existing tread pattern may result in lower noise
levels produced by the tire. {n the same way, an improvement in the design of a muffler can
result in reduced exhaust noise levels. A third category does not involve a change in design or
the addition of auxiliary parts but rather focuses on the fit of mating parts within the vehicle.
By reducing manufacturing tolerances such as those found in crank shaft bearings, or between
gear teeth in transmission, the amplitude of vibrations can be reduced. The vibrations, which are
structure borne initially, are radiated from the outer surface of these components as airborne
noise.

The marketplace provides the current motivation for U.S. manufacturers to reduce noise
from motor vehicles. There is a perception that 2 quiet vehicle is a quality vehicle. As long as
buyers hold this viewpoint, manufacturers will attempt to reduce noise levels even more. One
potential exception to this trend is with tire noise. Noise reduction in this area could be limited
should the market make a widespread move to tires with wider treads and smaller, stiffer
sidewalls in the name of higher performance.

Noise and land use compatibility planning was the primary strategy studied under the
category of noise control at the receiver. In contrast to the enforcement of a local noise
ordinance relied upon by most communities, a few local agencies have addressed transportation
noise during planning. In these cases, the sources are not viewed as individual vehicles, for
example, but as systems such as wraffic, rail, and aviation. The goal of noise control at the

planning level is to ensure that community development can proceed without incurring traffic



noise impact. Enforcement of these plans generally involves the environmental planning
department.

Two categories of noise and land use compatibility planning are identified. Different land
uses can be compatible in terms of noise by their very nature (for example, an industrial plant
adjacent to a highway). Other land uses can be made compatible by the design of the
development, which may incorporate various methods of noise mitigation.

The first category typically deals with zoning laws. The second category might better
be termed proponent noise mitigated development. This second method provides for incompatible
land uses which are made compatible through abatement methods, The proponent of the
development, be it a transportation facility or a residential area, is the one who must provide the
abatement to make the land use compatible with the transportation noise. Both facets of land use
compatibility are heavily dependent on the planning function. Further, it was found that the noise
and land use compatibility strategy, while involving start up costs, can be maintained at a
negligible cost to a local agency. The start up costs can be reduced for those local agencies
located in states in which the state agency provides model noise and land use compatibility
guidelines as well as technical assistance to local agencies.

WSDOT can have a major, long-term effect on transportation noise in the State. The State
Transportation Policy Plan delineated noise mitigation action strategies. And, while requirements
for noise mitigation were deleted from the final Growth Strategies Act, the intent of the State
Growth Strategies Commission and some legislators was to make environmental protection part
of growth management. Noise control at the local level through land use planning and along
existing roads has the potential to solve many of the state’s noise problems.

Included in this study was a follow up of the Phase I findings in the areas of efforts to
fund the USEPA Office of Noise Abatement and Control and needs for a funding category called
"Environmental Mitigation and Enhancement Improvements” in the State of Washington.

This study also developed a framework for examining costs and benefits of the various
strategies including looking at who pays, who benefits, what range in costs and benefits might
be expected, and what are the cautions in using such data.



CONCLUSIONS
SOURCE _CONTROL

1. It is an oversimplification to assume that a given noise reduction strategy which is

effective for one vehicle will necessarily be effective for a different vehicle.

2. Peak passby noise levels at highway speeds provide the vehicle noise information that is
most important for transportation environmental noise assessment. Vehicle certification
tests performed by vehicle manufacturers typically involve acceleration tests. These tests
maximize the influence of engine, intake, drivetrain, and exhaust noise while minimizing

the influence of tire noise.

3. The nature of noise reduction strategies employed by vehicle manufacturers is changing.
To meet increasing demands for noise levels below those obtained by optimizing the
design of components, researchers are studying the effect of improving the fit of
components within a vehicle. For example, piston and cylinder tolerances when tightly
controlled can reduce noise from piston slap. Similarly, noise generated from vibrating
crank shafts can be reduced by more precise control of the machining and fitting of the

main bearings.

4. Noise reduction strategies which depend on the fit of vehicle parts are expensive to

implement and produce a temporary effect. Normal wear changes the fit and thus the

amount of noise generated by the vehicle.

5. As manufacturers’ attempt to address the demands for low noise vehicles increases, the

problem of deterioration in noise performance will increase.

6. Strategies designed to reduce vehicle noise output are often in conflict with strategies

designed to reduce vehicle energy consumption.

7. The marketplace is currently providing the necessary motivation for vehicle
manufacturers to reduce vehicle noise levels. Additional legislation regarding vehicle

noise levels is not justified at this time.



8. Trends in tire noise should be monitored. An exception to conclusion number 7 could
develop for tire noise. High performance tires designed with lower aspect ratios
(sidewall height divided by tread width) tend to have larger tread contact patch areas and
stiffer sidewalls, which result in increased noise levels. Should market demands cause
a more widespread use of such tires, the noise emission levels from automobiles at higher

speeds could be adversely affected.

RECEIVER CONTROL

1. Land use zoning, the first category of noise and land use compatibility planning, can be
an effective, proactive means of noise control at the receiver for developing communities.
However, this means of noise control has limited application for noise control in many
communities in which the demand for noncompatible iand uses is disproportionately
greater than compatible tand uses in relation to the amount of land near a transportation

noise source.

2. Proponent noise mitigated development is an effective, proactive means of controlling

transportation noise at the receiver for developing communities.

3 Administrative costs for developing and maintaining programs for noise and land use

compatibility planning are significant only during the start-up period for these programs.

4. Municipal noise control ordinances which focus on "nuisance noise sources” are
complementary to noise and land use compatibility planning programs. The municipal
noise control ordinances are the dominant means of noise controt at the receiver for fully

developed communities.

5. State technical advisors can provide needed support to counties and municipalities during

both the development states and the operational states of noise control programs.

6. A state developed model noise and land use compatibility program can significantly
reduce local agency program start-up costs and ensure consistency among local agencies

in the state.



The building insulation strategy, consisting of various acoustical treatments to improve
the noise reduction properties of buildings, can be an effective means of improving the
interior sound environment, where other controls are not feasible or for land uses where

outdoor activities are not an issue.



RECOMMENDATIONS
The following recommendations are summarized from the Implementation section of this
report. While the recommendations are generally based on the findings of this Phase Il study, the

Phase I [Bowlby et al 1991] recommendations are foundational and in a number of instances

integral to this study, as noted.

1. It is recommended that WSDOT support transportation noise control at the receiver for
new development by promoting noise and land use compatibility planning at the state and
local levels. The following two key elements from the recommendations listed in the
Phase I report are included as part of this recommended support. First, WSDOT should
assume a lead role in the development of noise barrier design specifications for residential
developers. Second, WSDOT should assume a lead role in the testing and approval of

proposed barrier materials and barrier systems.

2. 1t is recommended that WSDOT initiate the formation of a consortium within the state

to produce a noise and land use compatibility planning guideline that could be adopted

by local agencies.

3. It is recommended that WSDOT sponsor noise and land use compatibility planning
workshops on control of transportation noise at the receiver. The workshops, which
should inctude both information and working sessions, would be designed to support the
process of implementing noise and land use compatibility planning at the state and local

levels.

4, WSDOT should continue to support research of the implications of pavement type to

road-tire noise.

5. It is recommended that WSDOT, allied with the Department of Community
Devetopment, follow and support any renewed efforts to fund the EPA Office of Noise
Abatement and Control. This recommendation, based on the findings of this study, is
a reiteration of the recommendation to support the revival of an EPA noise program as
given in the Phase I report. A revived EPA noise program related to both source control

and land use compatibility, as well as expanded programs for noise control within the



10.

appropriate state agencies would provide technical and financial assistance to state and

local programs, thus improving the noise environment.

It is recommended that WSDOT be aware of vehicle manufacturers’ efforts to control
vehicle noise. As long as the demand for quiet vehicles exists in the marketplace, no
recommendation is made to pass legislation to force reduced noise levels in motor

vehicles.

It is recommended that WSDOT monitor marketplace trends regarding automobile tire
design. Should there develop a trend of increased use of tires that are inherently noisy
due to wide tread designs, action to restrict the adverse effects of such widespread use

may be required.

WSDOT should support noise research of the implications of alternative fuels to engine

noise.

It is recommended that WSDOT continue to support the intention of the RCW 70,107
legislation. Further support should be given to update noise level standards and other
rules in the legislation to be consistent with any noise and land use compatibility planning

guidelines adopted in the future.

As recommended in the Phase 1 report, WSDOT should examine its level of staffing to
ensure the capability to meet increased levels of effort to deal with several
recommendations: a. responding to the action strategies for noise abatement in the 1991
State Transportation Policy Plan; b. inclusion of departmental noise experts in the
regiona! transportation planning process, much along the lines of what is done with air
quality; c. assuming the proactive role recommended to responding to the interest
generated in cities and counties as a result of the Growth Management and Growth
Strategies acts; and d. implementing the recommendations for supporting the noise and
land use compatibility strategies within the state as listed above. Expansion of activities

beyond the current level of effort will require additional staff.



INTRODUCTION
THE PROBLEM
Interest in traffic noise abatement has been high among certain populations in the State
of Washington. As the use of existing highways and streets in urban and subucban areas
continues to grow, citizens witl increasingly demand refief from this problem before even
considering facility expansion to satisfy that traffic growth.

A research project was conducted by Vanderbilt University for WSDOT in 1990-9]
titled Comprehensive System-Level Noise Reduction Strategies. (That project will be referred
to as the "Phase I" study in this report.) The Phase | study examined the work done in traffic
noise control over the past decade in a comprehensive manner to gain a perspective on the state-
of-the-art and to recommend a course for future action. The results of that study included
recommendations on where future efforts in WSDOT should be focused in terms of policy,
legislation, implementation and research.

However, there remained a need to follow up on that work to take a more in-depth look
at certain mitigation strategies, specifically vehiclé noise reduction and community-based
measures which could lead to specific implementation efforts by WSDOT, other Washington State

agencies, and possibly the State Legislature.

BACKGROUND

Traffic noise analysis and control has traditionally been divided into three sections:
source control, path control, and receiver control.

Source control efforts on a national level have focused on emission level regulations for
newly manufactured vehicles (U.S. Environmental Protection Agency (EPA)) and on maximum
allowable operating levels for motor carriers engaged in interstate commerce (U.S. Department
of Transportation (USDOT)). State and local source control focused on énforcemem of in-
operation regulations, including state and local “nuisance” and "muffler” ordinances.

Path control efforts have concentrated on blocking the path by which the noise reaches
the receiver. The focus has been the construction on the highway right-of-way of traffic noise
barriers. By 1989, over 700 miles of noise barriers had been constructed in the U.S. by state
transportation agencies. A useful reference on the subject on noise barriers is a National
Cooperative Highway Research Program (NCHRP) synthesis published in 1992 [Bowlby, 1992}.

Receiver control has traditionally been divided into two categories of items., The first
includes administrative strategies such as zoning, building codes, subdivision laws, municipal

ownership or control of land, and financial incentives for compatible use. The second category
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includes physical methods, such as site planning, sound insulation, and instailation of barriers by
private developers. Most of the strategies fall under the jurisdiction of local government.

Federal research and development in the field was strong in the 1970s, but shifted to
more of a maintenance effort in the 1980s. Some new FHWA research was funded but there was
limited implementation of the results. In the 1980s, the EPA program, which also included a
technical assistance program for state and local agencies, was phased out under the philosophy
that noise control was a local problem.

However, interest in noise control remained high within many state DOTs and among
many impacted citizens. The State of Washington saw the need to assess the state-of-the-art in
traffic noise mitigation and where efforts should be focused in the future. The Phase [ research
project helped to satisfy those needs. Key literature was reviewed, and surveys conducted with
state. DOT noise analysts, and local environment noise control programs, and vehicle
manufacturers. Areas of interest included abatement strategies, effective vehicle noise control,
land use compatibility programs, and programmatic and administrative issues.

Findings of the Phase I study included:

1. the demand for noise abatement is increasing;
2. state DOTSs need better sources of funds for retrofit ("Type I1") noise barrier programs;
state and local noise control programs have suffered greatly since the end of the USEPA

noise program in 1982;

4. truck manufacturers in the U.S. and Europe are successfully meeting the newly
manufactured vehicle noise standards in their respective areas.

State of Washington initiatives were also examined in that study. Washington State DOT
had included noise abatement as a priority area in its 1991 Transportation Policy Plan. The
legislature had proposed a Growth Strategies Bill that called for comprehensive land use plan
development (including noise control) by cities and counties. However, the final version of the
bill did not include many of the important features of the earlier bill. Recommendations to
Washington State DOT included the need for expanded staff, a dedicated source of funds for a
phased retrofit abatement program and active involvement in implementation of the final Growth

Strategies Act.

RESEARCH OBJECTIVES
A number of objectives guided the research for this study which builds upon the research

conducted in Phase I. A primary objective was to review the success of community measures



to reduce the impact of transportation noise at the receiver. The main area of investigation for
the community measures involved noise and land use compatibility planning strategies.

The objective of the second phase of this study was to review current strategies to reduce
traffic noise at the source. Specifically, a review was to be made of strategies currently being
researched by manufacturers to reduce noise for each major component of vehicle noise sources.
Further, a review of the effort to reduce noise at the source in response to legislation was to be
made.

An additional objective was to develop a framework which would provide key
considerations necessary in considering the implications of choosing among aliernative strategies

for noise control at either the source, path, or receiver of the noise.
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PROCEDURES

The information contained within this report was developed using a number of
procedures. The discussion of noise and land use compatibility planning as well as local noise
ordinance experience relied heavily on phone interviews with state and local agencies. Selection
of the specific state and local agencies contacted for interviews was based largely on the results
of surveys done under the Phase I project. In addition, some agencies were contacted as a result
of an additional search to uncover those agencies with noise and compatible land use programs.
Within local agencies, acoustical experts, and environmental planners, as well as consultants were
contacted for interviews regarding local guidelines and procedures. Copies of both noise
ordinances and noise land use compatibility guidelines were also reviewed. In addition, a trip
was made to Ontario to interview a number of representatives from agencies involved in noise
control from the provincial level to the city level.

Information for the reduction of noise at the source was gained through a number of
sources. Information on the efforts to re-fund the EPA Office of Noise and Abatement Control
was gained through contacts with Congressman Richard Durbin’s office (Iilinois) as well as noise
experts associated with the symposium Combatting Noise in the *90s. This symposium was
initiated by Congressman Durbin and organized by the American Speech-Language-Hearing
Association.

The discussion of strategies to control noise from the major noise generating components
of motor vehicles was based largely on a literature review of current research. In addition,
researchers from vehicle and tire manufacturers were contacted to gain their perspective of noise

reduction trends in motor vehicles.
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SOURCE CONTROL

INTRODUCTION

This component of the three-part approach to transportation noise control represents the
source, that is, the cars, trucks and other vehicles on the road. Significant strides to reduce
vehicle noise have occurred since the early 1970s, both in the U.S. and Europe largely driven
by government legislation and regulation. Legislation in Europe has led to more stringent noise
levels required for U.S. vehicles. However, U.S. manufacturers continue efforts to reduce noise
largely based on the competitive needs of the vehicle market in response to consumer demands

for quieter vehicles. The need to compete in the European market is a further incentive for U.S.
manufacturers to produce quieter vehicles.

DISCUSSION

Vehicle noise has been divided into six noise producing components: engine, fan, intake,
exhaust, transmission, and tires. While some workers in the field tend to use three categories--
engine, exhaust, and tires--the use of the six components better reflects the usage in most of the
current literature.

Engine noise itself is a composite of many influencing factors. The complexity found in
a specific engine is compounded by the variations found in engines of other designs. A common
fallacy assumes that the causes of noise in one engine are in the same proportion in other engines.
However, this assumption is not true even for engines produced by the same manufacturer.

Many of the strategies reviewed in the technical report for this study pertain to
improvements in the components being studied. However, the effect of the strategies on the noise
emitted from the vehicle as a whole can vary for different vehicles. This variation is due to the
interrelationship of vehicle components. Therefore, not all findings from specific research efforts
can be extrapolated to the overall vehicle noise performance.

Vehicle manufacturers have used thermostatically controlled or viscous controlled clutch
type fans to reduce fuel consumption and noise levels. Therefore, under a highway operation,
most light trucks and automobiles do not have significant levels of fan noise. Heavy trucks may
have large contributions of fan noise depending on the type of fan used and whether it can be
declutched or not.

The mechanisms of intake air noise have been studied for many years. Air filter housings
have been designed to reduce intake air noise to an acceptable level for a long time. As a result,
intake air noise has not received much attention in recent times, where interest in reducing overall

noise levels has been high. As other components of the engine have been designed to produce
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lower noise levels, the relatively minor noise source found in the intake system has become more
noticeable.

Intake noise is generally made up of low-frequency sound, generally less than 600 Hz.
Using current technology, intake air noise can be reduced to a level consistent with the other
component noise sources in a motor vehicle.

The current trend to reduce noise exhaust systems is to optimize the ability of muffler
Systems to attenuate exhaust noise. However, there is a limit to the effectiveness of conventional
muffler systems. As conventional exhaust systems have reached their practical limit, exhaust
silencing research has turned to another method, known as active noise cancellation.

Though the principle of active noise cancellation has been understood for many years,
it has only recently been feasible for practical applications. More research is needed to
demonstrate its effectiveness for broad applications, particularly variable speed engines found in
highway vehicles.

Truck transmission and differential gear noise have been recognized as significant
component sources for a number of years, Weight reduction trends in automotive design will
make drive line noise reduction more difficult. The strategies used in the near future for drive
line noise reduction will most likely include tighter manufacturing tolerances, optimizing of the
vibration characteristics between the various subcomponents of the drive line, and the use of
effective dampers and possibly encapsulation of some components.

Tire noise has been considered a significant component of vehicle noise for the last 20
years. As the noise contribution from other vehicle components has been reduced, tire noise has
emerged as the dominant noise component at highway speeds. In spite of continued efforts to
reduce tire noise, this component of vehicle noise is still dominant. Further, there is a wide
variation in the noise generated by tires. Tests on the same vehicle using tires of different
manufacturer and design can produce a range in vehicle drive-by A-weighted sound levels of 10
dB [Sandberg, 1991).

Tread design for tires has been recognized as a significant factor in the noise produced
by the tire. The main purpose of tread patterns in tires is to allow for water drainage. The
theoretical lower limit then to tire tread noise would be the case of no tread or a smooth tire.

In a recent study sponsored by Washington State DOT, the influence of tire studs on
tire/road noise was determined. The comparison of the same tires with and without studs
indicated that the installation of studs produced an increase in noise levels from2.2dBt04.2 dB
[Chalupnik and Anderson 1992].

13



Road surface differences have been conclusively shown to be of significance in the levels
of tire noise produced. Sandberg has pointed out that the variation due to the road surface is
almost as large as the variation found between individual vehicles [Sandberg, 1992a]).

Washington State DOT has sponsored a study to determine the influence of roadway
aging on tire/road noise [Chalupnik and Anderson 1992]. The results of the study indicated that
asphalt compositions produce the lowest noise levels when they ate new. As the asphalt
pavements age, noise levels increase throughout the service life of the pavement. Portland
cement concrete compositions, on the other hand, produce relatively high noise levels when new.
As this surface wears, noise levels are reduced to a minimum over a period of 8 to 12 years.
As pavement aging continues, aggregate in the concrete begins to be exposed. Noise levels then
begin to increase above these minimum levels.

Chalupnik and Anderson found that asphalt compositions produced tire/road noise levels
approximately 3 dB lower than portland cement compositions when the pavements were new.
However, the increase in noise levels experienced as the asphalt compositions aged, were matched
with decreasing noise levels for the portland cement concrete compositions such that the measured
noise levels were approximately equal at 6 to 8 years of age.

Porous surfaces or open graded surfaces have been shown to produce significant reduction
in tire/road noise [Sandberg, 1992a] [Beaumont and Soulage, 1990]. The initial reduction in noise
fevels produced with the use of porous surfaces, however, is not maintained over the life of the
pavement. This reduction in effectiveness has been attributed to the build-up of dirt in the pores
of the pavement, thus reducing the sound-absorbing capabilities of the surface.

ft has been suggested that rubberized components used in the binders for bituminous
surfaces could reduce noise levels. However, Sandberg finds no evidence of this from tests of
rubberized binders [Sandberg, 1992a]. A strategy to reduce tire/road noise for portland cement
concrete surfaces has been evatuated. This strategy involves the texture of the surface.
Longitudinal lines in the surface rather than transverse lines tend to reduce noise levels. The
longitudinal lines produced by dragging with burlap cloth at the time of placing the concrete
having been found effective. For existing concrete surfaces, longitudinal grinding of grooves has
also been shown to be effective. The reduction in tire/road noise for concrete surfaces with the
longitudinal texture has been found to be on the order of 2 dB.

The driving force to produce new technology for reducing noise levels in the U.S. is the
marketplace. Both automobile and truck drivers are demanding quieter vehicles. Tire
manufacturers are under pressure from vehicle manufacturers to reduce the contribution of tire

noise to the overall noise level experienced by the vehicle operator. [t is expected that Europe
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will impose tire noise standards on manufacturers by the end of the decade [Sandberg, 1992b).
In addition to more use of porous asphalt type pavement, experimentation with high rubber
composition surfaces is also under way in Europe. While there are many problems with this type

of road surface, it is considered to hold a potential for reducing noise levels in urbag areas,

ALTERNATIVE FUELS

The use of alternative fuels in internal combustion engines has emerged as another means

to potentially reduce engine noise. Both the drivers and passengers in transit buses operating on
compressed natural gas have reported the subjective impression that noise levels within the buses
were lower than with diesel engine powered buses. Any reduction in noise levels produced by
alternative fueled engines could potentially be a beneficial byproduct from efforts to reduce air
pollution,
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RECEIVER CONTROL
INTROLUCTION

Efforts to control noise at the receiver are generally made at the local level. However,
the most common form of local noise control involves enforcement of a local noise ordinance.
This approach tends to be reactive in nature. These local ordinances are found in most
communities. They typically deal with motor vehicle noise plus a wide range of other noise
sources including yelling, barking dogs, lawn mowers, and stationary sources such as air
conditioners, chillers, exhaust fans and industrial sources. Enforcement of the local noise
ordinance is typically accomplished by the police department, noise control unit or the health
department.

In contrast to the enforcement of local noise ordinances, a few local agencies have
addressed transportation noise at the planning level. In these cases, the sources are not viewed
as individual vehicles, but as systems such as traffic, rail, and aviation. The goal of
transportation noise control at the planning level is to ensure that community development can
proceed without incurring traffic noise impacts. Enforcement of these plans generally involves
the environmental planning department.

These two types of local noise control are complimentary. To ensure a satisfactory noise
environment, both are needed. The emphasis given to each type of program can depend on the
stage of community development. Those communities in the early stages of development will
rely most heavily on the proactive planning for compatibility in noise control. On the other hand,
those communities which are much farther along in their development will tend to emphasize the
more reactive program found in the local noise ordinance.

Two general categories of receiver control are considered in this report. The first
category deals heavily with zoning. In this category, administrative measures are taken to guide
the development of land in such a way that the land use is compatible with existing noise sources.
The second category deals with efforts to guide development in such a way that compatibility is
achieved through noise mitigation. Both of these categories involve strategies that are proactive

in their approach.

LAND-USE ZONING

The first category of noise and land use compatibility planning is land use zoning. The

goal of this strategy is to create a patiern of development in which transportation noise sources
and adjacent receivers are compatible. In some cases, this process is accomplished by developing

noise level contours for a community. In effect, the contour lines can, and often do, become
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policy lines. That is, a given land use is automatically restricted from certain areas because of
the noise environment. The Strategy is preventative by nature and is designed to eliminate costly
solutions to conflicts that result from unrestricted development. The responsibility for carrying
out and enforcing this strategy rests with the local planning department. The strategy is not only
designed to minimize total costs of noise mitigation, but is relatively inexpensive to administrate.
In effect, land use zoning for noise compatibility simply incorporates another factor in the
planning process, that of noise Planning. The incremental cost of considering noise in the
planning process is generally considered so small that it cannot be identified for most planning
organizations.

While the concept of land use zoning is straightforward and would seem easy to apply,
particularly in the case of communities in early stages of development, it does have its
limitations. A number of planning organizations suggested that this strategy can lead to "strip"
development. These communities tend to have both a high level of demand for residential
development and many miles of freeways within their communities. To zone the land areas along
these highways as commercial or industrial would not only produce strip development but would

provide an imbalance in demand and land availability.

PROPONENT NOISE MITIGATED DEVELOPMENT
e At Yl MITIGATED DEVELOPMENT

Proponent noise mitigated development is a strategy intended to produce transportation
noise and land use compatibility as part of project design. The development project can be either
the transportation facility or the receiver of the transportation noise located near a transportation
facility. Mitigation of the noise impact is accomplished through methods selected for each
individual project. Examples of these methods are changes in highway alignment, construction
of noise walls or berms, buffer zones, building orientation and insulation.

As a basic tenet of this strategy, the proponent of the development bears the responsibility
of noise abatement in order to achieve noise and land use compatibility. For a case in which the
new development results in bringing a noise source to an existing development, for example,
construction of a highway through a residential neighborhood, then the highway is the new
development and the transportation agency is the proponent. In such a case, the transportation
agency would fund the abatement project.

On the other hand, a residential developer may propose a development adjacent to either
a planned or an existing highway facility. In this case, the residential developer is the proponent

of the project.
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The environmental planning department is the key agency in this strategy as well as the
land use zoning strategy described above. Impact criteria for noise affecting various land uses
must be established. In addition, guidelines for acceptable abatement methods and design goals
must be established. Control and enforcement of the entire process again rests with the planning
department.

The proponent noise mitigation development strategy differs from land use zoning in that
typically, capital costs for abatement are required. Ultimately, the users of the project pay for
the noise abatement. In the case of a transportation facility, the taxpayers using the facility pay
for the abatement. In the case of a residential development, the homeowners protected by the
abatement pay for it by the incremental cost associated with each home in the project.
Additionally, the proponent is required to pay the costs of the study to analyze the need for
abatement and to design the abatement feature.

The administrative costs associated with maintaining such a program within the planning
department are minimal. Satisfying the noise guidelines for any development is seen as simply
another “check-off” item in the process of project approval. However, there are additional start
up costs for such a program. These involve the costs for developing the program guidelines and
establishing criteria, procedures, etc. Maintaining in-house staff in a public agency could be

another cost.

BUILDING INSULATION

Building insulation is a method of receiver control designed to reduce interior noise
levels. For certain land uses in which there is little or no outdoor activity, this strategy can be
very effective. For those land uses such as residential use where outdoor activity is desirable,
this strategy may still be used where adequate noise source or path control is not feasible. The
goal for such situations is to preserve the quality of living as much as possible. If the noise
environment is not acceptable outside, it can still be made acceptable inside.

To achieve the goal of reduced interior noise levels, the building must be altered to
reduce the sound transmission through the structure. In some cases, the existing structure
produces adequate noise reduction excepi during periods when windows are open to provide
ventilation. A common solution in such cases is to install central air conditioning to eliminate
the need for open windows.

[n other cases, more extensive modifications are required. Windows and doors can be
replaced with units that provide greater noise reduction. Other openings such as chimneys and

exhaust openings may require redesign.
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STATE/PROVINCIAL AGENCY ROLES
While noise and land use compatibility are generaily seen as strategies taking place at the

local level, state agencies can also play a key role in the process of implementing such strategies.
The two key functions carried out by the states are that of assuring uniformity of local guidelines
and facilitating program start up for local agencies.

Uniformity among local agencies is desirable to prevent broad variations in regulations
from one jurisdiction to the next. While each community is unique and may require special
considerations, large scale differences in guidelines are not justifiable.

Uniformity is assured in most cases when the state agency develops a model guideline
for noise and land use compatibility. Typically, the state will then require adoption of the model
guideline either in its entire form or with added restrictions. In addition, technical assistance
made available by the states to local agencies, can further reduce start up time. As each local
agency chooses to develop a program, the state brings to bear the experience of its involvement
with start up programs of local programs already instituted. Often, local public agencies are
limited in staff, budget and expertise to perform these tasks and must turn to higher levels of
government for assistance.

The study examined programs in three state or provincial agencies: Ontario, Canada,
California and Minnesota.

LOCAL AGENCY ROLES

Local agencies must have a commitment to preventive measures in order for

transportation noise and land use planning to be effective. Further, the commitment must be such
that start-up costs are considered an acceptable investment in order to reap the benefit of the long-
term gain from the program. The pressures of coping with rapid growth often cause local
agencies to focus on the immediate problems of communities in the early stages of development.
However, the effort required to initiate land use compatibility programs is of great worth in terms
of elimination of future problems.

The eleven local agencies (four counties, seven cities) listed below were studied in detail.
In addition, a review was made of the four local programs that were subjects of USDOT case

studies done in the 1970s,

Montgomery County, Maryland
Howard County, Maryland
Orange County, California
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San Diego County, California
Toronto, Ontario, Canada
Calgary, Alberta, Canada
Saskatoon, Saskatchewan, Canada
Carlsbad, California
Fullerton, California
Cerritos, California
Irvine, California
Table 1 is a summary of the noise and land use compatibility programs for the local

agencies listed above.

LOCAL NOISE ORDINANCES

As described in the Phase I study, the most common form of local noise control involved
enforcement of a local noise ordinance. These local ordinances are found in most communities
and tend to be reactive in nature in contrast to noise and land use compatibility planning. Two
noise control programs, administered by local agencies, were found to be exemplary and are
reviewed in the technical report. These were the county of Orange in California and the city of

Boulder in Colorado.
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APPLICATIONS AND IMPLEMENTATION
The purpose of this research was to take an in-depth look at issues related to traffic noise
control at the source and at the receiver and to provide WSDOT with information to assist in its

decisionmaking on noise mitigation plans and programs.

NOISE MITIGATION AS A TRANSPORTATION ENHANCEMENT

One specific recommendation in the Phase I study was that WSDOT consider establishing
a new category of highway improvement, namely "Environmental Mitigation and Enhancement
Improvements.” A noise barrier retrofit program for existing highways could be funded from
monies in this category. Subsequent to the study, the federal Intermodal Surface Transportation
Efficiency Act of 1991 (ISTEA) was signed into law and, among other things, established the
Transportation Enhancements Program. However, noise abatement was not one of the items
mentioned as eligible for funding through this program, despite its obvious role in environmental
enhancement.

During the preparation of the technical corrections bill for ISTEA in the summer and fall
of 1992, an effort was initiated to add Type II mitigation to the list of eligible enhancement
activities. The goal was not to force states to spend these funds on noise abatement, but to give
them flexibility to do so if desired. The amendment passed the full House. Unfortunately, the
Senate recessed for the elections before acting on the entire Technical Corrections Bill and the

noise abatement amendment was not passed.

EFFORTS TO RESTORE AN EPA NOISE PROGRAM
A key finding, documented in the Phase I report was that the demise of the USEPA noise

program adversely affected state and local noise control programs. In 1991, an effort was made
1o reinstate the USEPA program funding. While there was widespread support for the Bill from
interested parties, a number of obstacles were present in 1992 which ultimately led to the failure

of Congress to act upon this Bill.

W@WR—K

The discussion in the technical report pointed out some of the very real difficulties in
addressing the subject of noise mitigation, especially in terms of comparing different strategies.
Yet, despite those difficulties, analysts must analyze and decisionmakers must decide--what to
study, what to fund, what to impiement. The following framework is aimed at sorting out the

various issues in a way that should help analysts and decisionmakers proceed with their tasks.
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What is the strategy?
Who has an implementation role? What is that role?

Who pays for the noise mitigation, in what manner, and at what range in cost?

hallh B

Who benefits from the mitigation, at what range of benefits, and under what

circumstances?

Tables 2-4 present this framework in the following manner:

l.a.  Strategies on the vehicle itself, as part of its manufacture, dealing with engine and
driveline related noise generating components, and separately, with tires,

L.b.  Strategies related to in-use mitigation of individual vehicle noise or traffic noise control
through traffic management

2, Strategies controlling sound along its path, including pavement, noise barriers, roadway
alignment and buffer zones; for noise barriers and buffer zones, separate categories are
included for lead implementation roles by WSDOT, local government and developers.

3. Strategies at the receiver, including land use compatibility, sound insulation and

relocating impacted dwellings.

The framework for assessing strategies listed above in items 1.aand 1.bis given in Table
2. The upper portion of the table pertains to those strategies described in 1.a which are the
reduction of vehicle noise produced by autos, medium and heavy trucks, buses and motorcycles.

The first row of cells in the table consider noise reduction for the major noise generating
components of motor vehicles: intake, exhaust, cooling fan, engine and accessories, and the
driveline. Tire noise is considered separately in the second row of table cells. This distinction
of vehicle noise generating components is necessary since tire noise tends to dominate at high
speeds, whereas the other vehicle noise generating components tend to dominate at lower speeds.

The second column of the table lists actions that can be taken to implement a given
strategy. As an example, for the strategy "Reduction of new vehicle engine/driveline noise", a
vehicle manufacturer may implement a research and development effort to reduce vehicle noise.
The initial cost (i.e., who pays) for this effort would be borne by the vehicle manufacturer.
Generally, such an effort involves high costs, therefore, "substantial” is shown in the cost
column. Those who most benefit from implementation of this strategy are residents near any
roadway with speed limits below 35 mph. The benefits realized are variable as indicated by the
0-3 dB range. Further, the benefits vary due to the conditions listed in the last column.

Washington State is listed as an implementer of enforcement of any legislation that might be

23



¥

uenLOA/00E-5T5 uone|olA 13d IOE|OIA FEET ERIN) i 4 1,208 30}
IeIAPOW (enuue ‘dn-ums VMHEL § Cisissy QI Wm0y Ang LolRNYSEA
nondurssrd
JAMGITH [H3A3G [enerre “dn-umg vdzE SN a1 uonejuia] ssed smR(side] 9421101
sasng
RIIPON e “dn-wng Loasm WHEIIIOJIH VAHA 1000 AABaE
astou punoildyoeg ‘v gdm ¢ Jas0 SISy SYoNn WINIpIY
sad ) 2INA IO JO NS € sy paods aeIapc jenmme ‘dnumg  sans uoSTsYg Y “siy dopasd vdd §N safqomomy
sumios eIl ‘Z WM SPROS vonmnst 3 poads yhiy
prol 0 MBI | gp €0  JeA SIS fenuRsSqNS penooe ‘dn-urelg 1,408 [eoo] J| Ta1mO UGN 1o MoV £58g sea18u0D "$'M1 S #5n-1]
BOTIe|01A/001-57$ uoneor 194 INEOEA ysmadiouy 1,408 [€007]
FARIIPO, jenuue ‘do-UEg VAHL || 15tsty ‘gl usmanlofus ags undmysem
nondmaard
1KfTOIIE [RI9AIS enure *‘dn-1relg vda's'n a1 uonepstial sseq e SI[ADU0I0PY
satng
as100 ponolBxoeg ¢ ARIIPON renuue ‘dn-reg lodsm WHDIIOPUY vMH] syonn AABSH
s2dA) 3|3A IO JO WAV 'y ydw g Mo[G SYIND WP
. oA YJRIL g sy paods S1eIpO pnue ‘dnamg  ormg saifurgsesy | asissyyse) sBay dopasg vad's’n ssIqowoIny
(GONBIS[3IIE) SIRASP 1OITLOD YJED JO SNEAL T quA SIRAS voaersiBa] paadg Mo
peol o) acueisi] 1 gp £-0  JesU Ruapssy EOURSng remuae ‘do-1relg 1,408 [eoor] || roeumo usmdn 10 asu SR ssarBuo]y ‘Sl ISHOnY IEn-U]
JAMTOTIN 1RI9ADS Jentare ‘dnmag vdd ‘s'n v4a 'Sl IO
ams uodurgse p Hqissod
Jom penuee ‘dn-peg WS nOATIOSEM
aston panoiByoed ¢ gdw g¢ 1240 ssafoe) S
sadf1 MGRA JIQO JO I § sy paeds FUM-IUO *AQELIRA soud aseyaIng oISy mesiie] ANS nonegside| ssed
aumjos MPYWIL T . Specl FA0U AL
pros o1 3uEsI "1 gp ¢-Q el suIplsy enumsqny L avd 1M Iarmyesnue]y B awd Jo uononpry
vdd s’} RIADISOPIE
380y domaag
IL U [e13A35 jenuue ‘dn-Hag vdd '§n ssaufuoy ‘s a8 ssedmagdy)
aqion punoafixoeq "¢ Jomp fenuue ‘dnues NS E0UNSEA aress unBUTgSEM “210JuS HLSSOd
sadfy 3[21q9A J9MO JO WADRYG ¢ yde ¢ mo1eq asTOuU MY
mnoa MNPLIL € suut) paads SUWM-3U0 *3|GELIRA aoud sseyaIng IHOOENT armesifa WS nonesi3oT ssed -aaUrp/am3us
(UO{EIA[IDTE) SIHNAFP JOTUOD RN JO 30N °T Pia 515348 YA MAU
peoz o soumisi(] 'f €p -0  JEIU SUApIsay ERuBsqng fW ‘avd JalmoemueN JoImognusiy B awd Jo wononpay
yeuaq
SIyanaq O STORTPUOD) gomm MOH | (RYIUIQ OGM sis0) | (Aed Aatp op moH (shed o 1appsmajdan suonoy ARarens

sudmeng [0nuoy) 92mog Bulssassy 10} iomaweny T AGEL




Jomp XU) S®D) Jekedxm "S5 1)

uonssAucy Jomp pre-Jesapeq 1,408 1I1apag nogends; ssvg 1,408 1e307]
syen pue Anowdes uo 519y sanelaN v skemyBy WSITSIOFUT uononpa:
smou puncidyleq ‘¢ Jeau swapisey Jout #ipnq amg Iakedxe] ‘noneSnnn afoad wnawn iy paadg
Jumioa JYerl ‘7 ‘§13305 juamafewem
peol o1 aumsiq 1 gp -0  J830 BUIpIsay AOT  WETRU 3 [[RIST] LOQsSm uonedun wsfoig LOAdsSm aygely

JouTy I Ser) ededam s
s1emo o sweqoId nonseRuoa/astou Yigs Lew ¢

FDIIWWOI WIS IA0SAT MO ¢ Jomp pre-fesapag 3,08 [e3apag uone|sI3o] sseg amersidy] uonALNSe1
aston pumosSyoeq ‘¢ s£emydy " uomenouy 10 uomqrigoad
SAIND JO WS € Je2U SIS Jouy 128pnq g Johedxel ‘uonednng 129foug 1,403 12207 IGaA
wnjos NPT T ‘s39aMms nuanrafeurw
peod 0 axumsi(y “1 ap $-0  JeeU uIpsay mo] UTefOTEm 3 RS0 LOdSM votteSnm 13{alg LOAdSs JgrI]

UONE[OIA/001-$T8 UORe|AA Iad JOTR[OIA UIWH210JUT 1,408 1e20]

ARIPOWN jenuue ‘dn-umg VMHY || 1sissvy ‘goel “woumanioguy g unBogsem

gondutasad
14/TOgID (B398 renutE ‘dn-ueg vda s 1 worerst3a] ssed amusiiey satAoimo
sosng
100 ponoisyoeg ‘¢ ARIIPOP renume ‘dn-ung 1oasm JLEL BRI T VAHS sy AAvaH
saAdA} 3pa1ge 320 Jo WAy ydw ¢ mojaq Sy 3o WpIN
JWN|oA OLRIL "€ snuny paads ANRISPOW g ‘dnarng  @es uclSuysey, 'yaag, *sfoy dopasg vda 's'n saqowmony
(UODRIS[AIZE) SINAIP [ONUCD JRA JO IS ' A 519908 uoneqstis] Auonng
peQa 01 Mg "l gp €0 JeaU SIUSpISIY [Enumsqng [enmue ‘dn-png 1,408 [eooT || o302 uagdn 10 mou sseq ssarduo) 'S IS IS0-0]
: LI

SIYSUQ U0 SUCRIpEoD) onm MOH | [Siysuaq oum $1500) (Aud Lo op mOH isied ogm Juatmapdu STONV AS=:eng

satflajeng jonuoy) samog Surssassy Iof yomawrely 'z JQLL




9

NEIDPOP X®1 SBD 1akedxm ‘§' 0
TS % 0T-%01 ME-[RIapa] 1,408 e3P
sfemqiig
IES0 SIIPISIE *foadysnommin 1a8pnq amg 1akedxe] 1,408 E20] woddns jo uonnjosa) ssed lodsam
as1ou puncadyong "7 ‘s1e0ms Aq sp| proy
XTHI YOna] e AUMOoA SR U] |gp 0Z-¢ 189U ROy Y IesmysO0]4  WmmEm 3 (e 100sm OIS ‘uonsBnnu 10s{ord ‘[0 kg
JARIT | NTIIPOW enuwy 10asm 104sm ISISSY TgRL
5100 pUnOIEYORE ‘¥ siemidy
PO YoM PUE JWNOA AYRIL "€ Tesn swapissy § s94/50001§ @ dn 2oud aseqaing  1UAPISSS PAIPY peacsdde 3 manaay | Jedopsasq 4q
peOI WO SRIESIp A Jy9uaq Bmsrareg -z ‘5N 1aL1req ISION
WONEI0| ISR PUR BOGIIS-SS0ID JO UOHIUN] ] gp ZI-§ TRl SIUapisey ‘ubs)pg-zis vmumem 3 [WST] 1adotaas(] sadofansg] nonednm 15elo1d :{onuod qEd
JATIOR JI ARIFPON Uty LOdSA
s33/50001% @ dn JOSWSSIESY  T0IPISAI PARYY
25100 punoaiyoeq ¢ siemyam
YT ¥onh PUE JWR[OA DRI, € TESU SIUIPSTY Jquurep sael 1afedxe], 10ass SISy 4RIl Ao 4q
prOI WAL SHUMSTP Wik g FmsTRIad T ‘faans Ia1req aION
TORE0] JDIRIRG PITE UORI9S-$S0XD JO VORI " 4P 7I-§  Te0 DI ‘wbsipe-zl§  EmREE 3 e 3,408 20T 1,408 jeoo] sonSpmm 10afold | C]OBTOD HEd
Jour Xt 580 fsdy gy
aregs %07-%01 pre-[elapay 1,408 [e13pay
ssrou punoIfyoeq ‘¢ shemylim
YR JINN PUE JMAJOA MPEI] 'L IRt NUIPISIY “foadpuonpm mog 1»ipng sns Jakedye] 1,408 19207 noddas Jo uonn[esa ssed LOASA A4
prO] WL IURMSIP I Tauaq Bmseazsag 7 ‘SIea0s Ja1LIeq aMON
TOLEO] JILLIEq PUR DORIS-SSOID JO BOoNIng 1 gp TI-§  JESU SIAPIEAY whsioe-z1s Euvd 3 [[RSO] LOdss 104asm “uonedm 1301y ‘Jonuos ey
JOUTIN 1M sen skedym SN
Jowr Ple-fIIpad 1,408 [I13p3]
J0UTN wipng RIS Iakedyey
suopens paads mo] U djay uaAd AT " ydw g¢ 1940
s J13a0 IpraBop AP '€ s pasds (IATIN[SL) mO7]  DUENITEGE % (OISO 1oasm
1315100 3 1SN TUADIAR JU21ND T Uil SpEOl pLELETEE |
syonn AUem 1 SIS0 15EFT °1 gP §f 83U SuIpISRY U3y axi loasa 10dsh uopedumm 193f03d || 1o0ued Med
QuR
sljIuaq Uo STOMpUos) yanr MOH | (SIAUaq oqm n1s6) iAed Aath Op mOH ished ougm 1syusarapdon SUONOY A3aeng

safmens [oHUo) med Sussessy 10} Jomawel] “f JqEL




L

are1g uorBuTysE M 10dsm LOdsm BISSY TgIIL
sdemyBiy

#s10u punoIdyoeg ‘¢ B30 SuapIssy 1502 aoud ASEYDING  JUSpISH) PAAYY 1,408 je30r] reroxdde op maasy | zodopsaag 4q
IUM[OA NYLI] T ‘Sysans puet oo Stnpusdap suoz rapng
PROI O SoUeIsi(] '1 gP S0 I®su suapisay 'AqeLIEA uIme 2 [Jesuy Iadorasag Jadojaaag uonednmu 100foag llonuo |Ed

JUIWSSISSY  JUSPISIT PAIYIY

shemyiig

25104 punoz3yoeg ¢ Isou suspissy %00 saxe] 1akedye] 10dSm WSSY EIIL Ao A¢
AWNjos wpe1y 7 ‘s1sans puw) wo durpuadsp suoz Jagng
peos 03 JomasKT | €GP -0 Jesh SJUIPISIY ‘FqeUEs  WENDRWAOOLSUOY) 1,408 JE30] 1,408 [ED0°] uoneSnmo 1elorg ‘joxos Mg

XB) sen) Iadedyw 'gp)

Ple-Te3pa 3,408 [exepag
aston poncrtyoeg ¢ | 509 198png wwg Iafedxey 1Oasm Aq
sumjos uywy ‘7 sAemgBiy pay| zo 3mpusdap JWOZ JApMg
PROI 0) FSTRISIY *| gp 60  JEeU Suapisay SIqEURA  WwWREAORASTOD) Loasm Loass uonesnm 153(01 ‘fenuod qeg

e §u0) Jakedywy ‘5 )

pre-[eIapag 1,408 [R29p3ag
uffisep wo SIY 1wipng amg Iakedve] mauruse
sstou punosSyoeqg -z sfemydig 9560 pue] uo nuozLIoH
XTUt YO PUE JUN{OA JLJeI] ‘] P 020 musuapissy {| Forpuadap sjquirey 1nasuoomBisag loass 1oasm oonefnno 139f01d ‘jonuod ey

XT¥) SBO) ndedrn "0

pre-[ezapay 3,408 rerapag

#5100 punci¥aoeg ‘¢
XTW0 YONI PUR SWN[OA MYRIT °{ 128png amyg Jakedye] jstroe
MYATS (3 JATNII SIHENOY JO BOMISOS 7 skemying SISOD [{y/m3 uo [eYIaA
1y 3o 1agans jo mdsp jo uonang | AP 8¢  J83U muapisey || Ewpuadap sjqeuey RRnsuosuBisoq 1Oasm loasa votmdnm 3eford || :jenuoco geg
{igauag

SIyTQ UO SONIPULSY Qana Moy {SIJauaq ogm §1500) iAwd Aaip op moy {sked oym Iuatmaidoy STOTIY ARaneng

saidarens [onuo) ed Swssasty 10) YIomowely -g SjqeL




8z

Smpaap

parvedun

stou pamoriysed ¢ 3o vomesoy

Jumjoa JeIL T MWapisAl jonuo)

peoz 01 30T '] ap 0z-$ PARLY puRSnOY [RIFAE 1001 01 1807 1040sA 1005A wopeinm: oLy JanRoy
0N Y (4L 10ass

15d0j9A%] easu]

jompy  eaordde p AAANY 1,408 [E207] NONENET

1Ooasm WY WR]L ponos

samoa JPTIY, ¢ s/30Z-6S soud osTUIng TUIPISA ARGV Sumppng

pros ) SIUUSA T speot wrerford H1i g

nonaa01d sI00pMO ON 1 JouaRn gp 07-0F  FeeU NUAMSY SRN0T-S% memem P ey aadojaaaq 1,408 (201 wasdun 3 dofasaQ fEYNERC
QAR | AIAPOR ISy YRL 10asa

wemdofaaa

lomp  [Raoxdde p mIlARY 1,408 (020} LOasm meul % RS pared

uonvAnrm 10asm - osION

omou pumaaSyowg ¢ | 9GO Joj P ON 1,408 [¥307] QBTN soud 2swIng  JUSPIS3T PARPY 12d01AsQ WY RL wauodorg

Jwn[oA YLy "7 $peoI Joauo)

peos o soamsig | ap ZI-g  FeSU SWSPISYY "whbssoe-TIS meune 3 RS sadoasa( 1,408 207 werford dim 3 dojassq Juesey

aanse §l NRIAPON ISIESY URL Bouoz

uonedmm 10asm fimgnedmon

sston puncufxyyeq ¢ | 33O Jo pa ON 1,400 2307 lompw  [eacsdde @ matady 104asm LOdsm WIEY YA ¥sn pur]

WNj0A NYRIL T spuol jonue)

prol 01 3msq 1 gp 07-¢  Tesu SOy 2|quUIEA sod aveqaung 1,408 re20] 1,408 (w20 weiloxd -|dun % dolaasg FETSELE) S

Sa0eg
YA WO FLOHIPUO]D yonw aOH | [SYIUSQ OUM 050D 1Aed Ap op Mol jsded o suawspdun suonoy ffmensg

sofereng [ONNOD) M99y Fssessy J0j JomouEly b sjqel




passed to reduce vehicle noise. The costs, which involve start-up and annual maintenance costs
for any enforcement program, are borne by the state and are considered relatively minor.

The lower portion of Table 2 lists strategies described in item 1.b above. These
strategies consider vehicles that are in use. The strategies may focus on noise emission limits for
in use vehicles or on traffic management measures to limit certain vehicle types from noise
sensitive areas.

Table 3 and Table 4 present the framework for assessing path and receiver control
strategies respectively. As with Table 2, alternative actions are listed for the noise control
strategies considered. The implementer of such actions is given, as well as who pays for the
action, how payment is made and the relative cost of the alternative. In addition, those who
benefit from such action, the range of benefit in terms of noise reduction, and the conditions that
affect the amount of benefit are given,

Tables 2, 3, and 4 are designed to be used together. For example, the strategy Reductlon
of New Vehicle Engine/Driveline Noise in Table 2 could be compared with the strategy Path
control: Noise Barrier by WSDOT in Table 3 and Receiver Control: Proponent Mitigation Noise
Barrier in Table 4. In all three cases, residents near roadways benefit: however, the amount of
benefit varies. Further, The reduction of new vehicle noise can involve implementation efforts
at the Federal as well as the state level, with substantial costs being first paid by the vehicle
manufacturers. For the other two strategies the implementation efforts tend to be at the state or
local level with the costs being paid through Federal and state funds for the noise barrier by
WSDOT, or by the developer and those residents who directly benefit, for the case of a
Proponent Mitigated Noise Barrier. Such a comparison process can result in support for
strategies that are politically acceptable, produce maximum benefits and equitable distribution of
COSts.

In summary, Tables 2, 3, and 4 are not designed to produce a decision but to aid decision
makers by organizing important factors to be considered when selecting traffic noise reduction
strategies. Further, the tables do not suggest a superior noise control strategy. Decisions reached
after considering this framework will no doubt vary depending on circumstances surrounding a
given application of the strategies.

As discussed above, there are difficuities--and, indeed, dangers--in trying to assign a
“value” to every cell in the tabies, especially in terms of costs and benefits. There are just too
many variables and case-by-case specifics that cloud interpretation of any given number.
Nevertheless, this framework is one approach that WSDOT can use in sorting through the issues

related to the various noise mitigation strategies.
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IMPLEMENTATION EFFORTS FOR WSDOT
Separate from the above framework, a number of particular implementation items have
resulted from this research for consideration by WSDOT. These items are divided into the areas

of source and receiver control.

Source Control

it is recommended that WSDOT assume several approaches to support transportation
noise control at the source. Based on the findings of the Phase I study and the findings of the
current study, which corroborate the Phase I results, the WSDOT should follow any efforts made
by the U.S. Congress to reinstate funding of the EPA Office of Noise Abatement and Control
(ONAC). It is recommended that WSDOT support any efforts to reinstate funding of ONAC.

1t is fortunate that the goals of reducing transportation noise impact on the environment
are consistent with the current trend of a demand for quiet vehicles as found in the marketplace.
This has not always been the case. Those affected by transportation noise can benefit from the
marketplace pressure on vehicle manufacturers to produce quieter vehicles. Therefore, legislation
s not needed at this time to provide a motivation for vehicle manufacturers to produce quieter
vehicles.

There is no way to know how long this marketplace trend will persist. WSDOT should
continue to monitor the overall marketplace demand for quieter vehicles in order to be sensitive
to any changes. Specifically, it is recommended that WSDOT be sensitive to any marketplace
demand changes for certain tires. High performance tires, designed with wide tread which
produces a large contact area, are inherently more noisy than narrow tires. Should this design
become more widespread in its application on automobiles, the overall emission levels from
automobiles at highway speeds may be adversely affected.

It is recommended that WSDOT support research to determine the potential noise
reduction effects of aiternative fueled engines. Noise reduction from alternative fuels potentially
could be very significant. The results of such research could alter the thinking of vehicle
manufacturers regarding noise control at the source.

This study has also highlighted another potential factor in noise control of the source.
This is the effect of pavement type on tire/road noise. Apart from what has been done for
WSDOT, there has been little research conducted in this country regarding the effect of roadway
pavements on overall vehicle noise emissions. It is suggested that WSDOT continue to fund
research in this area or support such research as part of a cooperative program. It is possible that

benefits gained from selecting appropriate pavement types could overshadow efforts to reduce
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specific sources within the vehicle itself. In addition, quieter pavements could result in savings
from noise barrier costs in applications where the height of barriers can be reduced because of
lower tire/road noise emissions.

In addition, WSDOT should make every effort to ensure that the rules adopted under
RCW 70.107 are consistent with any future noise and land use compatibility guidelines.
Consistency between the noise ordinances supported by RCW 70.107 and any future noise and

land use compatibility planning guidelines are needed for a balanced, two-pronged approach to
noise control.

Receiver Control

The success of noise and compatible land use planning strategies in other parts of the
country have direct application to the State of Washington. As noted earlier, these strategies have
particular potential benefit to those communities which are in the earlier stages of their
development. Since Washington State has many communities which are growing and developing,
this is an opportune time to take advantage of these proven strategies. These strategies are
proactive and preventative in nature; therefore, many problems in the future can be averted by

pressing for implementation of such strategies now.

Strategies. The four strategies for noise control at the receiver studied in this report are
listed in Table 4 as follows: land use compatibility zoning, proponent noise mitigated
development, building sound insulation, and building relocation. These strategies are briefly
reviewed in the following paragraphs as background to the steps required for their

implementation.

1. Land Use Compatibility Zoning, The goal of land use compatibility zoning is to promote
land development in which land uses are compatible with the nbise environment. To carry out
this strategy the community noise environment must first be defined and acceptable noise levels
must be determined for each potential land use. Once this information is available, the

assignment of acceptable land uses for given areas can be made.

2. Proponent Noise Mitigated Development. This strategy is seen by many to complement
land use compatibility zoning. It is recognized that most, if not all communities will find an

imbalance between the demand for land uses that are compatible with high transportation noise

levels versus the land areas that are highly impacted by transportation noise. As a result of this
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imbalance, residential and other land uses requiring lower noise levels are often, out of necessity,
placed near transportation noise sources. With the proponent noise mitigated development
strategy, land uses are made compatible with the noise environment through mitigation. The

methods used to mitigate transportation noise under this strategy include but are not limited to

the following:

a. Buffer zones, setbacks, and green belts
b. Building orientation and site layout
c. Building design
d. Landscaped berms
e, Berm/wall combination
f. Wall
g. Depressed roadways
h. Money to compensate homeowners
i. Acoustical treatments to buildings
3 Building Sound Insulation. This strategy of receiver noise control has been used

extensively in areas of high noise levels due to airport operations. In addition, many departments
of transportation have used this strategy along highways where noise barriers are not feasible.
In particular, building sound insulation has been used most often for public or nonprofit buildings

such as schools.

4. Relocation of Impacted Dwellings. This strategy of receiver noise control has been
occasionally invoked where there are no other feasible methods of protecting the receiver from
a transportation noise source. In effect, the receiver is moved away from the noise source.
Generally a Department of Transportation has used this strategy where a new transportation noise

source encroaches upon an existing building.

Implementation of Strategies. Implementation of the strategies surnmarized above
requires action at bath the state and local levels. The far reaching effects of establishing a noise
and land use compatibility strategy for receiver noise control necessitates broad participation in
the development of such a plan. At the heart of this plan is a noise and land use compatibility
guideline that is adopted on the local level for use by planning agencies. Due to the broad
participation required for such a program, the following recommended approach to guideline

development is offered. For Washington State, this approach involves multi-agency participation

32



based on the legislative foundation established in the Growth Management and Growth Strategies
Acts. As outlined earlier in the section on Washington State Initiatives, the Growth Management
Act charged the Department of Community Development with providing the technical assistance
to local agencies with the assistance of agencies like WSDOT. In light of this act, it is suggested
that the Department of Community Development take the lead in establishing noise and land use
compatibility guidelines.

The program needed to establish noise and land use compatibility planning in the State
of Washington would require three major components. The first component is a State-developed
noise and land use compatibility planning guideline. The second component is a State Office of
Technical Assistance to provide needed support to the local agencies who will enforce the
program. The third component is the adoption of the guidelines by local agencies for use in their
planning process. It is recommended that WSDOT promote the implementation of these
strategies by being involved in all three components of the implementation. These are treated
separately in the following steps.

1. Produce Noise and Land Use Compatibility Planning Guidelines. Guidelines produced

at the state level will ensure consistency and uniformity throughout the state but require input
from local agencies. It is recommended that WSDOT initiate the formation of a consortium
within the state to produce a model noise guideline that could be adopted by local agencies within
the state for use in noise and {and use compatibility planning.

As described above, it would be most appropriate for the Department of Community
Development to take the lead in this consortium. However, WSDOT could assume such a lead
position in lieu of the Department of Community Development should circumstances warrant this
action. Note that it is in the best interest of WSDOT to see such guidelines developed and
implemented as the least costly (to WSDOT and the general taxpayer) method of minimizing
future noise impacts. The development of the guidelines would require input from local agencies
and other state agencies in order to consider the variety of characteristics found in communities
in the State of Washington. Representatives from planning agencies in other states could be

enlisted to supply additional expertise based on their experiences in guideline development.
2. State Office of Technical Assistance. It is recommended that WSDOT support the

formation of an Office of Technical Assistance at the state level. This office could provide aid

in terms of financial support for program startup as well as knowledge of how to implement noise
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and land use compatibility guidelines. In addition, technical assistance could be provided in terms
of noise measurements, and acoustical understanding/training for local agencies.

In order to further support this component of the overall program, it is recommended that
WSDOT make use of its experience with noise barrier designs, along with design experience
from other states, to establish acceptable noise barrier designs that may then be adopted by local
agencies. Such an effort will facilitate local agencies by allowing them to benefit by the
experience WSDOT has gained with different types of noise barrier materials and designs. While
the production of design standards by WSDOT would entail a significant effort, it is preventative
in nature.

In addition to noise barrier design, it is recommended that WSDOT monitor and test
noise barrier systems and materials. As new and often proprietary materials or systems are

introduced on the marketplace, WSDOT is in a good position to evaluate these products.

3. Guideline Adoption by Local Agencies. The third component of implementation of noise
and land use compatibility planning involves the adoption of guidelines for local use by local
agencies. In order to do this, the local agencies must become aware of the significance of these
strategies to their community development. It is recommended that WSDOT begin this process
by distributing the technical report of this study to all local agencies, both county and city, and
to local planning departments. It is expected that as planners become more familiar with the
success of the noise and land use compatibility planning strategies in other communities outside
the State of Washington, they will be more receptive to implementing these strategies within the

state.

Planning Workshops. WSDOT can support the local agency component of the
implementation effort along with the other components by promoting a series of workshops to
facilitate implementation of the program in the State of Washington. It is recommended that a
workshop approach be considered for: the development of noise and land use compatibility
guidelines, the duties of the State Office of Technical Assistance, and to facilitate the process of
local agencies to adopt noise and land use compatibility guidelines into their planning process.
In order to fully implement the land use compatibility planning process in the State of
Washington, a series of workshops would be required. A suggested order to these workshops

is as follows:
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1. Noise and Land Use Compatibility Planning and Guidelines Workshop. It is
recommended that WSDOT develop and sponsor a workshop for members of local planning

organizations as well as participating agencies on the state level. This workshop should focus on
the concepts involved in noise and land use compatibility planning. This workshop should also
contain a compenent to address educational needs for workshop attendees in the area of noise
fundamentals. A third component of this workshop would involve the participation of attendees
in the discussion of the application of noise and land use compatibility planning guidelines to their
individual communities. The comments and consensus developed from these discussions could

be compiled for feedback to the guideline development phase of implementation.

2. Workshops to Develop a Model Guideline. A working group should be established to

participate in a series of workshops for the development of a model guideline. A second phase
of this series of workshops would involve the establishment of a recommended political process

for the adoption and approval of the model guideline at the state and especially the local level.

3. Workshop on Model Guideline Adoption and Implementation. This workshop would be

for those participants present from state and local agencies in the first workshop. The focus of
this workshop would be the steps necessary to implement noise and land use compatibility
planning by the local agencies in light of the model guideline developed by the working group.
This workshop would prepare attendees for the process of implementation in their own

communities.

SUMMARY

The suggested implementation of the findings from this study is designed to produce a
balanced approach to reducing the impacts of transportation noise on the environment in the State
of Washington. While the ultimate responsibility for noise control rests at the local level, the
State of Washington can do much to facilitate the success of local programs. The provision of
technical assistance and model guidelines is of critical importance to reducing start up costs and
ensuring a measure of consistency throughout the State. In addition, the technical assistance
allows special problems to be easily addressed without putting undue staffing requirements on
local communities to provide acoustical expertise. State technical assistance is within both the
spirit and the letter of the Growth Management Act and Growth Strategies Act. Noise compatible
development is within the spirit of the Growth Strategies Commission’s work prior to the Growth

Strategies Act, as well as the WSDOT transportation environmental policy.
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