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PREFACE

The report begins with the Council’s recommendations. Opposite each recommendation
is a brief outline of the reason for the recommendation, Following these are the Council’s
proposals for alleviation of traffic noise,

The main part of the report, which follows immediately after the recommendations and
proposals, contains much more detail. It should be read to understand the scope of the
study, the development of the recommendations, the physics of sound, and the effect of
noise on heaith of the individual. A glossary of selected technical terms appears in the
Appendix, Points in the text of the report which were mentioned in briefs presented at the
public hearings may be marked by footnote numbers. A list of briefs relating to each number
is located at the end of each major section.
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Recommentiations

Recommeandation 1

5 That an agency be established

A within the provincial govarn-
ment to provide leadership in
achisving a quiet environment
in Alberta,

T AL

CREATING QUIET IN ALBERTA

INTRODUCTION

Noise is any sound or combination of sounds which is dis-
turbing, harmful, or unwanted. Of greatest concern are those
sounds which threaten or affect the health or well-being of
individuals,

The World Health Qrganization defines health as “‘a state of
complete physical, mental, and social well-being, and not
merely the absence of disease or infirmity,'”” The Council
accepts this definition and, therefore, considers noise to be a
health hazard.

Noise is already a serious problem for some Albertans,
particularly those who are located along major truck routes
or busy highways or those wha work in noisy occupations,
However, with the growth of population and increasing
industrialization in Alberta, it is expected that more people
will be impacted more severely by noise in the future unless
actions are taken now to prevent an increase in naise levels.

The major recommendation proposes a Quiet Communities
Directorate, to be responsible for leadership in achleving a
quiet environment,

Recommendations will be dealt with under the fallowing
headings: Administration, Education, Co-ordination, Plan-
ning, Economic Pragrams, and Research, The problems of
noise in the workplace, noise in energy-related developments,
alternate recreation facilities, and the general problem
of noise measuremant are dealt with separately,

ADMINISTRATION

The Council believes that the key to creating quiet com-
munities is to establish an agency whose sole responsibility
would be noise control, The functions of this agency, identi-
fied as the QUIET COMMUNITIES DIRECTORATE, would be:

1) To develop a core of technical expertise about noise
~ its nature, hazards, and control — that would he
available to the provincial government departments,
municipalities, and the public at large.



Recommendations

Recommendation 2

That the Quist Communities
Dirsctorate be composed of
three  divisiens: Technical,
Operational, and Quiat Com-
munities,

2)

3)

To develop special programs to achieve quiet cam-
munities; for example, through education, economic
programs, and development of a model municipal
noise control by-law,

Tao liaise and co-ordinate noise concerns among
jurisdictions and departments. A non-exhaustive
listing by the Council identified five municipal
departments, 18 provincial departments, and eight
federal departments or agencies responsible for, or
concerned with, noise matters. There is a need for a
centre to co-ordinate action on noise among the three
levels of government and amaong the various provincial
departments,

The major responsibilities of the Quiet Communities Direc-
torate would include;

1)
2)
3)
4)
5)
&)

7

education;

co-ordination among provincial government depart-
ments, and hetween the province, municipalities, and
the federal government;

advice on fand use planning and a referral centre for
noise planning problems;

the development of a model municipal noise control
by-law and other legislative measures:

the development of economic, research, and other
programs intended to achieve quiet;

the design and development of alternative facilities
for thase who seek quiet;

the development and enforcement of standards and
regulations,

{See Section 4.2,1.)

The nature of noise is complex and far reaching. To effec-
tively deal with all aspects of noise, three separate divisions
are required;

1}

2)

The Technical Division would be the centre of
technical expertise on noise with responsibility for
research, design, monitoring nolise levels, equipment,
and development of standards.

The Operational Division would:
a) review subdivision plans referred by sub-
division approving authorities;
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Recommendations

Recommendation 3

That the Director of the
Quiet Communities Diractorate
be a member of the Alberta
Planning Board and the Pro-
vingial Board of Health,

Recommendation 4

That an [Interagency Quiot
Communities Co-ordinating
Committes be established snd
that the Director of the Quiet
Communities Directorate act
as chalrman.

b) provide ligison and co-ordination among pro-
vincial government departments and agencies
and among levels of government;

¢} design and promaote facilities which provide
quiat alternatives,

If enforcement becomes necessary, the development
of procedures would also he the responsibility of this
division.

3) The Quiet Communities Division would:

a} develop education programs on noise designed
to reach all sectors of the population;

b} develop a province-wide municipal model
noise control by-law and other legislative
measures;

¢) design economic, research, and other pro-
grams that would assist in creating quiet
communities.

{See Section 4.2,1.)

Co-ordination is essential to the overall effectiveness of the
Quiet Communities Directorate, The Director, therefore,
should be a member of the Alberta Planning Board, which
reviews regional plans and receives appeals concerning sub-
division approvals,

The Director should also be a member of the Provincial
Board of Health, which is responsible for overseeing com-
munity health programs throughout Alberta.

{See Section 4.2,1.}

An Interagency Quiet Communities Co-ordinating Committee
should be established, where all Alberta Government depart-
ments with a responsibility or concern for various aspects of
noise at the provincial level would be represented. This
committee would provide for information exchange about
the various programs and approaches being adopted by the
different departments, the identification of noise problems
they are experiencing, and their successes in coping with
them, In addition, the programs of the Quiet Communities
Directorate could be co-ordinated with noise programs in the
various departments.

(See Section 4,2,1,)



Recommendations

Recommendation 5

That a Quiet Advisory Com-
mittee be established,

Recommendation 6

That the Quiet Communities
Directorate be located either
in the Department of Munici-
pal Affairs or the Department
of Social Services and Caom-
munity Health,

Recommendation 7

That tha Quiet Communitias
Directarate have a separato
vote in estimates yet be
assigned to a department.

A committee consisting of a few members of the general
public could provide input, advice, and guidance on noise
problems, the effectiveness of the Quiet Communities Direc-
torate's programs, and the identification of areas where more
attention should be focussed.

{See Section 4.2.1.)

The case for location in the Department of Municipal Affairs
relates to:
1} the importance of planning as a tool in creating quist
communities;
2) the need to review regiocnal plans and subdivision
approvals;
3) the development of a model municipal noise control
hy-law and its adoption by municipalities.

The case for locating the Quiet Communities Directarate
in the Department of Social Services and Community Health
is that noise is basically a health problem. The Health Services
division is responsible for the network of local boards of
health which cover the province in 27 autonomous health
units, Approximately 125 inspectors in these health units are
already responsible for environmental health concerns,
ranging from eating facilities to septic tanks, Local boards of
health usually are capable of conducting hearing tests. In
addition some public health inspectors, as part of their
training, receive instruction on monitoring and interpreting
noise measurements,

Because so many of the needed technical capabilities already
exist in the local boards of health, and with a network of
provincial coverage already in place, locating the Quiet
Communities Directorate in the Department of Social Services
and Community Health appears to be a very practical solution,

(See Section 4.2.1.)

A separate vote would ensure that the responsibility for the
control of noise and the creation of quiet is clearly identified,

It would also mean that the Legislature and Cabinet would
review the mandate, performance, and expendiiures separately,
thus ensuring that the effectivenass of the Quiet Communities
Directorate is assessed on a continuing basis, The department
to which it is assigned would provide the normal hausekeeping
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Recommendations

Recommendation 8

That education programs be a
major responsibility of the

Qulet Communities
torate,

Direc-

facilities: financial control, personnel administration, and
general adminjstrative support.

{See Section 4.2.1.}

EDUCATION

Education is identified by the Council as the most important
element of any progrant to achieve quiet in our communities.
The Council further believes that much of the problem with
noise is either lack of knowledge ahout its health dangers
and how quiet can be achieved, or simple thoughtlessness.
Education programs should be directed at these problems.

Though educational programs should be aimed at a broad
spectrum of the population, certain high-priority target
groups can he identified:

1} Those in decision-making positions — their program
might be modelled after a very effective program
developed in Ontario, consisting of courses ranging from
one day to one week, tailored for people such as munici-
pal planners, architects, municipal officials, and developers.
These courses are essentially directed at those involved
in the planning and development of new residential
communities so that they become aware of the nature of
noise problems, and of salutions to them,

2

—

Employers and workers in noisy occupations — for
example, hearing testing, an integral part of any hearing
eonservation program, provides an opportunity for an
important educational experience, At the time of testing,
the audiologist or the audiometric technician has a
unigue opportunity to explain to the worker what is
being tested and why, the impacts that cumulative
exposure to noise can have, and the means of preventing
hearing loss, Other techniques may include the use
of various educational materials, An education program
specifically geared to the farming community should also
he developed.

3) Students in elementary and secondary schools — there s
little awareness of the nature of noise, the danger of
noise, or the need for protection from excessive noise
among the general public,



Recommendations

Recommandation 9

That the Quiet Communities
Directorate work with the
federal government to achieve
quieter manufactured and
imported products,

Recommendation 10

That the Quiet Communities
Diractorate work with tha
fedaral government to reduca
the hoise qensrated by air-
craft and railways,

Recommendation 11

That the CQulet Communities
Directorate work with the
federal government to provida
the same lavel of protection
to fodersl omployees a3 is
provided to other Alhartans,

The Office of Noise Abatement and Control in the
United States Enviranmental Protection Agency developed
educational packages for use at all grade levels in elemen-
tary and secondary schoals, intended to provide a general
level of awareness of the nature and problems of noise.
The potential use of this or similar educational models in
the schools of Alberta should be explored.,

4) Students in technical training institutions or apprentice-
ship programs — an educational program would he part of
pre-employment training for those who will work in
noisy trades, These programs would identify problems
that students will face during their working life and the
ways to avoid noise-induced hearing loss.

5) General programs to increase public awareness of noise
are also required,

{See Sections 4.2.1, 4,.2.2, and 4.3.2,)

CO-ORDINATION

Co-ordination is an important function of the Quiet Com-
munities Directorate because at present the responsibility for
noise control is divided among a number of different jurisdic-
tions and agencies.

Federal Liaison and Co-ordination

At the provincial level, there is little possibility of influencing
the noise levels of products such as vehicles, construction
equipment, aircraft, and appliances since most are manufac-
tured outside the province or the country. The federal
government has the legislative authority to request that such
products he quister when manufactured or imported, The
federal government is also responsible for the regulation of
many noise-producing facilities such as railways and aircraft,
as well as being a major employer through institutions such as
the post office, As an employer, the federal government
provides a different standard of noise protection to its
employees than is required of other Alberta employers. This
is an unsatisfactory situation since all Albertans should be
provided with the same level of noise protection whether
they wark in a provincially or lederaily regulated industry,

{See Section 4,2.3,)



Recommendations

Recommendation 12

That the Quiet Communities
Directorate provide a readily
identified single responsibitity
centre for noise complaints,

Provincial Co-ardination

As pointed out in Recommendation 1, some 18 departments
and agencies in the provincial government have a concern
with ar a responsibility for certain aspects of noise. [n most
instances, these concerns and responsibilities should remain
where they are, since they are frequently built into other
programs or services provided by these departments. For
example, the Department of Transportation, in the develop-
ment of new highways, has considerable skill in designing,
locating, and constructing highways so that their noise
impacts can be reduced.

The Public Works section of the Department of Housing and
Public Works is concerned with reducing noise levels in
provincial government offices through such technigues as
insulating or designing of air-conditioning equipment. These
skills and functions should remain with these departments,
but could be assisted and co-ordinated by the Quiet Com-
munities Directorate,

Public complaints about nolise are presently directed to many
different departments, such as the Department of Environ-
ment, the Department of Transportation, or the Energy
Resources Conservation Board. Having the Quiet Communities
Directorate receive all complaints would be advantageous to
the public, even though appropriate action would frequently
he provided by other departments or agencies.

{See Section 4.2.1.)
Municipal Co-ordination

Many aspects of noise are local. MNoise is not transportable,
and many of its effects are contained within the bounds of
local government jurisdictions, Hence much of the basic
respansibility for the control of noise should rest at the local
level,

However, local authorities need to know the context within
which their programs are set so that their standards are
neither too high nor too low; local authorities should have
some centre 10 which they can refer difficult technical
problems relating to noise and abtain competent advice.
Co-ordination between the provincial and local levels s
essential to the success of any program for the controf
of noise and the creation of quiet communities.



Recommentlations

Recommendation 13

That Section 92 of the Planning
Act be smended to include a
pravision for poise attenuation
as part of a development
agreament.

Recommendation 14

That Section 8 of the Sub.
division Regulation be amen-
ded to include noise from
adjacent land uses,

Recommaendation 15

That Section 6 of the Sub-
division Rogulation he aman-
ded to add the Director of

10

PLANNING

The Council helieves that the most effective way to control
noise is through prevention, This means separating noise
sources and the people who could be annoyed or disturbed
by them, or the attenuation of noise befare it impacts on
sensitive receivers. One of the key ways to achieve this,
identifiad by many hriefs at the hearings, is through planning.
The Council concurs in this view. Noise at present is not one
of the factors that is explicitly taken into account in the
preparation of regional plans, in subdivision approvals, ar
fand use by-laws, The Council believes that noise levels can be
forecast with the same level of accuracy as traffic flows,
aircraft movements, or truck loadings. The Council therefore
believes that noise should be considered in land use planning
as explicitly as topography and traffic flows,

Section 92 of the Planning Act (RSA 1980 cP-8) presently
gives a municipality the right to enter into agreements with
developers to install such utilities as pedestrian walkways and
off-street parking. When noise attenuation is needed to
protect a residential subdivision, a municipality should be
able to enter into an agreement with a developer to install or
pay for the installation of noise-attenuation devices or
employ design techniques where necessary, to achieve an
acceptable level of quiet,

{See Section 4,6.3,}

Section 8 of the Subdivision Regulation under the Planning Act,
1977 presently reads: “‘In making a decision as to whether or
not to apprave an application for subdivision approval, the
subdivision approving authority shall consider, with respect
to the land that Is the subject of the application.,.” following
which is listed a large numher of factors such as topography,
soil characteristics, potential flooding, ete. A phrase should
be added to this section to the following effect: “,,.the noise
levels generated in the vicinity of the land that is the subject
of the application,’ In this way, noise would be identified as
a specific factor that must be taken into account before a
subdivision is approved,

(See Section 4.6,3.)

Section 6 of the Subdivision Regulation presently reads:
“Upon receipt of a completed application for subdivision
approval, the subdivision approving authority shall send a
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Recommendations

the Quiet Communities Dires-
torate to the list of authorities
that review subdivision appli-
catlons before approval.

Recommendation 16

That a model municipal noise
control by-law be developed
for use throughout the pravinge,

11

copy of it to.."” and then lists a large number of agencies
and departments, such as school authorities and public
utilities. The Director of the Quiet Communities Directorate
should receive copies of the subdivision applications from the
subdivision approving authorities. This would provide an
opportunity for the Quiet Communities Directorate to
identify any noise problems likely to occur in the subdivision,
and provide comment to the subdivision approving authority
on the seriousness of the problem and whatever potential
solutions seem to be appropriate,

{See Section 4.6.3.)

The effect of these actions would be to ensure that the noise
factor is explicitly considered in the planning approvals
pracess, They would provide for early identification of noise
problems in the development of new residential communities.
As it is easier to prevent rather than rectily noise problems,
these measures should lead to the avoidance of many of the
problems that presently exist.

Model Municipal Noise Control By-faw

Noise is a prohlem which is predominantly lacal in its impact
and frequenily confined within the limits of municipal
boundaries. However, municipalities approach the control of
noise in different ways, with varying degrees of success, and
find it difficult to identify the appropriate technical
approaches to control neise. |n view of the similarity of the
problem within the municipalities, it seems practical to have
uniformity in noise control while recognizing locai differances
where practical,

The Province of Ontaric has found the solution to these
problems in the development of a province-wide model
municipal noise control by-law, This by-law comes in two
phases, Phase one is a subjective by-law, intended for smalter
towns and communities that Jack technical resources and
generally have only moderate problems with noise, This
phase of the model by-law is simple to enact, easy to enforce,
and readily understood, Phase two of the model by-law is
more detailed and technical, requiring sophisticated measure-
ments of sound levels and some technical capabitity to
administer and enforce. This phase of the by-law is intended
for larger municipalities where noise problems are severe and
technical capabilities are available in the city staff.



Recommendations

Recommendation 17

That, if a municipality adopts
the model municipal noise
control by-taw in whole or in
part, in the interest of unifor-
mity the Director of the
Quiet Comaunities Directorate
must approve changes or
modifications,

Recommendation 18

That training programs for
municipal officlals be part of
the implamentation of a
moadal municipal noise control
by-law.
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A municipality can, within limits and with proper approval,
choose the phase of the model by-law that fits its needs, and
can remove clauses or phrases that do not seem appropriate
to its individual situation, The Council was able to discuss
this approach with municipalities in Ontario that have
adopted the model municipal noise control by-law and found
them quile enthusiastic ahout its practicality and effectiveness,
Some municipalities in Alberta requested such an approach at
the public hearings.

{See Section 4,2,2.)

This policy would ensure that the approach to noise control
does not vary too widely throughout the province. In cases
of dispute, municipalities should have the right of appeal to
the Minister responsibie for the Quiet Communities Directorate,

(See Section 4,2.2.)

One reason for the success of the Ontario approach is that
the adoption of a model byy-law was accompanied by seminars,
workshops, and short courses which explained to civie
authorities the nature of the provisions of the by-law and the
actions that would be required, and made suggestions for its
effective jmplementation.  This educational component
is an important reason why the model by-law has proven to
he so effactive and why so few problems have occurred with
its implementation,

(See Section 4.2.2.)

The recommended model municipal noise control by-law for
Alberta should be designed to meet specific conditions in this
pravincae. The Council believes this would be an appropriate
task for the Quiet Communities Directorate,

ECONOMIC PROGRAMS

Economic programs seek to reward the creation of quiet and
penalize the production of noise through some economic
reward or penalty, They normally do not stand by themselves
but are part of other programs.

An economic program developed by the Enviranmental
Protection Agency seems to hold great promise — the 'Buy
Quiet” program, In essence, this program is cducationa,
directed at purchasing agents for city, state, and federal
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Recommendations

Recommendation 19

That the Quiet Communities
Directarate he raspansible
for the implementation of a
“Buy Quist* program,

Recommendation 20

That the Quiat Communities
Directorate become a centre
of oxportise in noisc-related
fand economics,

13

governments as well as purchasing agents for private companies,
It is based on the fact that there is a wide variation in noise
produced by different brands of appliances, equipment,
machines, ar vehicles, Quite frequently the quietest piece of
equipment is no more expensive than ane which is nolsier,
The Buy Quiet program urges purchasing agents at alf levels
of government ta include quietness as one of the specifications
for any equipment purchased,

In Alberta, between municipalities and the provincial govern-
ment, a considerable amount of equipment is purchased each
year. |f government purchasing agents indicated that they
would give preference to quieter machines, this would
provide a useful incentive for manufacturers to develop
quieter equipment. If other provinces and the federal govern-
ment were to join in this approach, the impact would be
substantially enhanced.

Much equipment today is noisy because there is little or no
incentive to make it quieter. If manufacturers knew that
quieter equipment would have some advantage in the market,
they would hegin to adopt production methods that would
reduce noise. The Council believes that a Buy Quiet program
has important potential benefits for Aibarta at relatively low
cost.

{See Section 4.5,2.)
Land Economics

Frequently, during the planning process the avoidance
or reduction of noise is rejected by a developer as being too
costly either because his land will be sterilized by leaving it
empty to provide for noise attenuation by distance, or
because the provision of berms and noise barriers to protect
potentially subdividable land is too expensive. Similarly,
the acquisition of homes along truck routes through existing
residential areas is resisted or rejected by municipal councils
because of the cost involved.

The land economics approach to these problems is to de-
termine if other alternatives are available which would reduce
noise and at the same time would not escalate the cost of
housing or land acquisition, The principal methods used to
achieve this objective are: e¢hanging the land use in areas
adjacent to noise sources to less sensitive uses such as com-
mercial or light industrial developments, and permitting



Recommentlations

Recommendation 21

That the City of Edmonton
give sorious consideration to
prohibiting regular use of the
Edmonton Municipal Airport
by large jat aircraft.

Recommendation 22

That the provincial govern-
mant share in tha cost of
noise attenuation or retrofit
programs to the same extent
that it shares in the cost
of construction aof provincial
highways in municipalities,

Recommendation 23

That the province make low-
cast [oans available to munici-
palities for retovelopment as
a soletion to noise prablems,

higher density development adjacent to noise sources, in
conjunction with speclal building designs (barrier buildings)
which reduce noise for the residents of the high-density
buildings as well as the residents in the remainder of the
subdivision, The Quiet Communities Directarate would work
closely with municipal authorities to identify where these
approaches are appropriate solutions to particular planning
problems,

Edmonton Municipal Airport

At the public hearings, the Edmonton Municipal Airport was
identified as the single most disturbing noise source in the
province. The major contributors to the neise prohlem are
the Boeing 737 jets,

An approximately equivalent level of convenience to the
commuting public could be provided by the use of quiet
planes such as the Dash 7. Since the City of Edmonton owns
the airport, City Council could achieve an acceptably quieter
airport by prohibiting the use of large jets at the Municipal
Airpert, The City of Toronte has banned the use of all jets at
its Island Afrport. The Council does not believe that smaller
business jets contribute sufficiently to the Municipal Airport
noise prohlem to warrant their elimination.

(See Sections 3.1.3 and 4.5.1.)

Cost Sharing

Provincial highways are identified as a major naoise source in
Alberta. The Council believes that it is appropriate for the
provincial government to share in the cost of noise attenuation
or retrofit programs to the extent that it presently shares
in other aspects of a highway construction program, In other
waords, if the present cost sharing for a particular highway is
50 percent provincial and 50 percent municipal, the provincial
government should share 50 percent of the cost of any
noise-attenuation facilities that the highway requires,

(See Section 4,5.3.)

Redavslopment

Though retrofit can be quite effective technieally, it is an
extremely expensive approach, and one which should be
viewed as a last resort, The Council betieves redevelopment is
an appropriate approach where truck routes or provincial
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Recommendations

Recommendation 24

That a greater reduction
in assessment be made avail-
able for residential proparties
located next o a noise
source,
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arterial highways cut through existing residential areas and
create major noise problems. Though a change of use or an
increase in density holds excellent promise of a long-term
economic payoff, the so-called “'up-front’’ costs are extremely
high. This is because a number of properties must be pur-
chased over a long period of time with potential problems of
holdout or speculation, designs must be developed for the
new uses that will replace those fronting on the noisy arterial,
and the project must eventually be constructed, Such a
project could take several years, However, one of the reasons
that redevelopment is a preferred alternative is because the
potential returns from the upgrading of land uses should be
sufficient to cover the cost of the praperty and the special
sound treatment required,

The Council believes that the province should make low-cost
loans available so that a municipality is nat inhibited by a
shortage of funds from proceeding with redevelopment as a
solution to noise problems, where this is the most cost-efficient
solution to the problem,

(See Section 4.5.3.)

Compensation

Some municipalities already provide for a reduction in
assessments of up to 15 percent if residential properties are
located next to noise sources such as truck routes and arterial
highways, The Council believes that this is a helpful approach
and should be extended,

An equitable approach would be a 0.4 percent reduction in
assessed value for each dBA lLeq({24) over 55 dBA, with a
doubling in the rate for each & dBA Increase In sound levels,
That is, up to 60 dBA the maximum assessment reduction
would be 2 percent; to 65 dBA, the maximum assessment
reduction would be & percent; to 70 dBA, 14 percent;
to 75 dBA, 30 percent; and so on, The Council believes this
would have two effects: it would compensate the homeowner
for the loss of amenity value which is represented by a noisy
situation; and it would create an incentive for the municipality
to provide solutions to noise problems and thus prevent a
reduction in assessed values.

(See Section 4,5,3.)



Recommendations

Recommendation 25

That the province compensate
municipalitias for assessmant
reductions resulting from a
provinglally supported high-
way.

Recommendation 26

That when raduced assoss:
ments are allawed, a notice
1o this effect must ho placed
on the title.

Recommendation 27

That medical research into
the extro-nuditory eoffacts of
noise be given high priority in
Alberta’s medical ressarch
programs,
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In those locations where the assessment reduction is due to a
pravincially supported highway, the province should contribute
to the municipality in the amount of tax revenue lost, in
proportion ta its cost sharing on the construction of the
highway. However, the Councii believes that the funds
supplied by the province as compensation for lost assessment
should be locked in; that is, they should be used for the
construction of noise-attenuation devices or other approaches
which would reduce noise levels and not for general revenue
purposes,

{See Section 4,6.3.}

Homeowners who take advantage of reduced assessments
should also provide information on the noisy conditions
to prospective purchasers through a notice on the title. The
notice an the title would indicate that the building is located
in a noisy area and that its assessed value has been reduced
because of this fact,

(See Section 4.5.3.)

RESEARCH

Though muech is known about noise, there is still much to be
learned, The Council identifies the following as major areas
where knowledge is lacking.

Extra-Auditory Effects

There are tentative links between exposure to noise and
major heaith effects such as cardiac and blood circulation
problems and other stress-related symptoms, However, these
links ara neither clear nor well established, The Enviranmen-
tal Protection Agency provided funding to major medical
research centres to identify these links and some very valuable
results have been achieved. Unfartunately, further funding
will not be macde available in spite of the important advances
madae, particularly in establishing that it is a worthwhile area
of research. We cannot rely, as we frequently do, on bene-
fitting from American research, The health effects of noise
are a frontier of medical knowledge. Alberta’s growing
medical research capabilities could allow us to become a
world leader in this area.

{Seg Section 4.3,3,}
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Recommendatians

Recommendation 28

That leng-term  monitaring
of urban noise luvols be
carried out.

Recommendation 29

That {ong-term baseline data
on the hearing capahllity
of employees in Alberta in-
dustry be acquired and
analyzed,

Reconimendation 30

That studias be conductad
to determine the offects of
prolonged exposure to loud
music,

Recommendation 31

That procadures be developed
to protect hearing in the
higher frequencies.

17

Monitoring

There is little baseline data ahout noise levels in most Alberta
communities, To establish the current situatien, but more
particularly to trace the future success or failure of noise-
control programs, long-term monitoring of noise levels is
required. These noise surveys should establish noise contours
in major Alberta comimunities, Subsequent surveys, perhaps
every two years, would identify the extent to which noise
impacts have increased, decreased, or remained stable,

(See Section 4.3.3,)

Hearing testing programs in industry can alse provide a useful
data base. Through analysis of records of audiometric testing,
it would be possible to establish with some accuracy which
Alberta industries are noisiest and where workers are protected
inadequately. The potential for impraving or modifying
programs to protect hearing is directly related to the avail-
ability and accuracy of such records.

(See Sections 4.3.1 and 4.3.3.)

Loud Music

There is considerable controversy and little evidence about
whether prolonged exposure to loud music, particularly
ampiified musie, leads to hearing loss. Specific studies are
essential to identify whether a problem exists and to determine
its nature and scale,

{See Section 4.3.3.}

Loss of Hearing in Higher Fraquencies

At present, hearing conservation programs are directed at the
speech frequencies (gererally 500 to 3000 Hz). Loss of
hearing in the higher frequencies (4000 to 8000 Hz) is
considered significant primarily as a diagnostic device {the
early warning notch), Loss of hearing in the higher frequencies,
while not incapacitating, reduces the quality of the sound we
hear. Research is required so hearing consarvation programs
can begin before some hearing loss has been experienced.

{See Section 4.3,1.}
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Recommendations

Recommendation 32

That studies be conducted
to determine if the present
sound transmission class rat
ings are adequate for multi-
family dwellings and 1o assess
the technical and economic
implications of improving the
standards.

Recommendation 33

That the primary rosponsibility
for contro! of noise in the
workplace remain with the
Occupationa!  Health  and
Safaty Division,

18

Building Standards

Noise-attenuation standards for multi-family dwellings were
established in 19417 when the National Building Code was
first adopted, Forty years have passed since this standard
was established and a number of countries have since adopted
much higher sound transmission class (STC) ratings, Research
is required to identify whether the 1941 standard is adequate
for present day building conditions, whether higher standards
are technically and economically feasible, and if so, the most
appropriate method of implementation,

(See Section 4.4.3.}

NOISE IN THE WORKPLACE

The responsibility of the proposed Quiet Communities
Directorate would relate primarily to prohlems of environ-
mental noise, The cantrol of noise in the workplace is also an
important task and is presently the responsibility of the
Occupational Health and Safety Division,

Alberta has as yet seen little evidence of the impact of
occupational noise-associated hearing loss, This is because
hoth the work force and the industries in Alberta are young,
and because noise-induced hearing loss Is not a sutden or
dramatic ailment but the resuit of the accumulation of
exposure tao excessive noise over a working lifetime. The
way to prevent noise in the workplace from becoming
a major problem is to take action now.

The Council received briefs from a numher of organizations,
including representatives of the major labour unions in the
province, which maintained that the standards presently
established by the Occupational Health and Safety Division
are not sufficient to protect the workers of Alberia fram
hearing damage. Having considered this point very seriously,
the Council is satisfied that the regulations that presently
exist are sufficient to protect workers’ hearing in the speech
frequencies. The problem is not inadequate standards, but
inadequate extension and enforcement of existing standards.

The best estimates that the Council received indicated
that nnly 10 percent of Alberta workers are included in
hearing conservation programs. This situation exists for
several reasons:
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Recommendations

Recommendation 34

That the Occupational Health
and Safety Division explore
the possibility of utilizing
{focal health [nspectors to
enforce the regulations on
noise in the workplace and
develop hearing conservation
programs,

Recommendation 35

That noise counselling he
a mandatory part of any
audiometric testing program,
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1) Naoise has not had a high priority in safety programs
in many occupations, it has I»en considered one of the
normal aspects of the occupation about which little
or nothing can be done. This attitude is changing
among both workers and employers as more know-
ledge becomes available.

2) With small budgets and a centralized operation, the
maost cost-effective method of establishing hearing
conservation programs is to deal first with the large
industries in the major urban centres,

3} Many of the major occupations in Alberta, such as
the oil and gas and construction industries, are highly
mobile, The companies move from site to site and the
turnover rate among warkers is high. These are the
most difficult industries and occupations to reach
with a hearing conservation program,

Though the Council appreciates the difficulty in enforcing
and extending coverage, the current situation is dangerous to
health and well-being and must be corrected. The Council
therefore makes the following recommendations for exten-
ding coverage of hearing conservation programs.

(See Sections 3,2.1 and 4,3.1.}

Public health units and public health inspectors already
provide hianket coverage throughout the province. Public
health inspectors, due to the nature of their work, must visit
small and widely scattered industrial and commercial oper-
ations, The addition of noise as one of the health hazards
that they should consider would be an efficient use of an
existing network.

{See Section 4.3.1.)

Audiometric testing provides a unique opportumpity to tell
workers cbout the nature and dangers of noise, the cumulative
nature of noise exposure, and how to prevent hearing loss,
Since al! licensed audiometric technicians must take courses
where the importance of counselling is stressed, it is probable
that most hearing tests feature counselling, However, it would
provide greater security If counselling were identified in the
regulations as a requirement of any hearing test,

(See Section 4.3.1.}



Recommentiations

Recommendation 36

That the Occupational Health
and Safety Division davelop
hearing comsarvation programs
to moet the needs of workers
in industries with varying
work locations.

Recommendation 37

That for particolarly noisy
industries, employars be re-
quired to develop a plan
for noise abatement in the
workplace,

Recommendation 38

That employees working in
noisy teverms and discothequas
be provided the same protec-
tion as any other worker in
a noisy workplace,

Racommendation 39

That noise levels be measured
at the property line of
an energy development,
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The Council appreciates the difficuity that this recommen-
dation presents and Is mindful of the problems experienced
by the Workers' Compensation Board in British Columbia in
trying to follow employees as they move from job to job and
from Jocation to location, However, to say that it is adminis-
tratively impossible to track such workers is to condemn
a substantial number of Albertans to major hearing loss at the
end of their working careers,

There are several government documents which presently
follow workers from job to job and from location 1o location,
One of these documents could include individual audiometric
tests, which are essential for the protection of the warker
from the cumulative impacts of noise in the workplace,

(See Section 4.3.1.}

The development of a plan to abate noise in the workplace
should be left to the employer, who is mast familiar with the
operations and their financial impacts, and shotl!d be respon-
sible for identifying how, over a period of time, a quieter
workplace can be achieved. The plan should he reviewed and
approved by the Occupational Health and Safety Division.
Such a program is presently being undertaken by the Workers'
Compensation Board in British Columbia and seems to be
effective and successful,

{See Section 4,3.1.)

One of the more conspicuous exceptions to hearing protection
programs has been identified as the employees of noisy
taverns and discotheques. These employees deserve the same
level of protection as any waorker exposed to nolse in Alberta
industry.

{See Section 3.4.1.)

ENERGY-RELATED FACILITIES AND NOISE

The Energy Resources Conservation Board {ERCB} has an
interim directive {ID-80-2) which should be revised. The
Council suggests that Recommendalions 39, 40, and 41 be
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Recommentations

Recommendation 40

That permissible noisa lavels
be lowered for permancnt
facilities,

Recommendation 41

That, in rural areas, a noise
standard of 5 dBA leg
(24) sbove ambient nolise
levels be adopted.

Recommendation 42

That the provision of quist
and non-qulet public facilities
ha axplorad,
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considered when the regulation is redrafted. The directive
stipulates that noise emanating from an energy resource
development facility, such as a pumping station or drilling
rig, shall not exceed a certain dB level when measured 15
metres from a nearby residence. This requirement has been
an effective temporary measure and has reduced the noise
conflict between the energy industry and residences, However,
there are a number of difficulties with this approach, some
at the technical level in relation to the measurement of
sound, and some because of the possibility of residences
being located in the noise-affected area after the fact,

(See Section 3,2.2.)

There should be a difference between the noise levels that are
tolerable for a temporary disturbance such as a drilling rig,
and a permanent disturbance such as a pumping station. As a
result, the Council believes that improved noise standards are
required for permanent facilities.

{See Section 3.2,2.)

Many energy-related facilities are lpcated in rural settings,
Rural areas normally have very low noise levels and the
residents expect that these levels will be preserved, Incities
it is normal to consider that a noise problem begins at 55
dBA. However, such levels would be completely out of place
in many rural areas where the ambient noise levei is 35 to 50
dBA, or lower, What seems to be required is a measure of
intrusive noise level; that is, the extent ta which the epergy-
related development raises the ambient noise levels. The
Council suggests that a permanent energy-related fagility be
no more than 5dBA Leq (24} above the ambient noise
level in the rural location, measured at the property line of
the facility,

(See Section 3,2.2.)

ALTERNATE RECREATIONAL FACILITIES

There has been a considerable trend in recent years to provide
alternate facilities for smokers and non-smokers in public
places, The Council believes that there are opportunities for
exploring a similar approach in providing quiet and non-quiet
public facilities. This approach applies particularly to parks,
campgrounds, and recreation lakes, and could be achieved



Recommendations

Recommeandation 43

That the use of dBA Leg
ba accepted as the standar.
dized noise dascriptor,
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through design or by having a designated quiet area in one
part of the park, separated from other areas where nolse Is
less objectionable. Entire parks or recreation lakes could be
designated as quiat parks or quiet lakes where mator vehicles
or power boats would be prohibited, Alternatively, noisy
pursuits such as trail bike riding could be zoned into one
particular part of the park. Approaches such as these have
been tried in the development of Kananaskis Country and
their extension to other areas and situations is recommended.

{See Section 3.4.2.)

NOISE MEASUREMENT

One of the problems in the noise field is the variety of noise
descriptors used, each designed to fit a specific problem or
situation. Standardization of noise descripiors is desirable for
consistency and comparability. The National Research
Council conecluded that dBA Leqg is the most appropriate
standard noise descriptor,

(See Sections 3.2.2 and 3.6.2.)

ALLEVIATION OF TRAFFIC NOISE

The most frequent and persistent problem identified at the hearings was traffic noise,
The Council does not helieve there is one solution to traffic noise. Resolution of this problem
will require many programs applied in a consistent and co-ordinated way., Each program
will make a small contribution, and combined they can provide substantial relief.

Following is a summary of the Council’s preposals relating to the reductian of traffic noise,

Reduce noise at the source,
particularly from trucks,

Adopt municipal noise by-laws
under Saction 16{1) of the
Highway Traffic Act,

This is primarily a federal responsibility but the province can
persuade and lobby for higher noise standards. Through a
Buy Quiet program, which creates a demand for quicter
products, a direct impact can be achieved,

{See Sections 3.1.1 and 4,6.2.)

Through the adoption of municipal noise by-laws under
Section 16{1} of the Highway Traffic Act (RSA 1980 cH-7)
and adequate enforcement, noisy faults can be identified and
the owners can be required to rectify the problems,

{See Section 3,1,1.)
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Dovelop  wehicle  testing
facilities.

Adequate enforcement of the
HMighway Traffic Act,

Use techniques to reduce
noise on heavily travelled
rondways,

Improve land use planning.

Use barrier huildings,
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Testing facilities should be available in major municipalities,
50 that suspected vehicle faults can be accurately and precisely
identified.

{See Section 3.1.1.)

Fines for noise infractions or for ignoring instructions to
rectify noise faults in vehicles should be sufficiently high to
ensure compliance, Low fines tend to be regarded as just
another cost of keeping cars on the road, and do not lead 1o a
solution of noise problems,

Adequate enfarcement of the Highway Traffic Act will help
reduce squealing tires, stunting, and other poor driving
practices that produce excessive noise,

{See Section 3.1.1.)

Several approaches which will help reduce noise on heavily
travelled roadways are: using special road surfacing to reduce
tire noise, decreasing the number of traffic signals, and
promoting free, steady traffic flow with little need for
gearing up or down,

{See Section 4.4,1.)

Noise should be taken into account explicitly as a factor in
land use planning, Heavily travelled traffic routes and good
residential areas are incompatibie, and they should be separ-
ated, Where they cannot be separated, the use of depressed
roadways, berms, nojse fences, and special surfacing for roads
should be considered part of the essential cost of construc-
ting new highways or reconstructing old ones, The costs of
these facilities should be shared between the province and the
municipality in programs similar to those used for other
highway construction costs.

{See Section 4.6.1.)

In particularly difficult situations, the use of barrier buildings
should he considared. The province should make low-cost
loans avallable to municipalities to meet the formidable front
end costs of this solution, However, the possibility of higher
density or higher value reuse holds promise that such re-
development would recover the costs of land acquisition and
replotting.

(See Sections 4.56.2 and 4.5.3.)



Introduce assessment reduc-
tions,
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As an incentive to municipalities to avoid or overcome
traffic noise problems and as a partial compensation to
residents who suffer from traffic noise, an extended scheme
of reduced assessments should be provided, on a sliding scale
with the greatest reductions available to those who suffer the
most from noise. Reduced assessments should only be
available for residentially zoned areas.

{See Section 4,5.3.)

Nore of these approaches is sufficient by itseif to solve the
traffic noise problem. Each problem area will require a
unique solution, tailored to that particular situation, The
development of unique solutions to individual problems
shouid be a principal task of the Quiet Communities Direc-
torate, which at the same time should strive to achieve
actions that will reduce problems with traffic noise overall,

The Council wishes respectfully to place these recommendations and this report before you,

Environment Council of Alberta
Panel on Noise in Alberta
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t
F?F . McBride, Chairman
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A.D. Crerar, Vice-Chairm
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D.E, Lewis, Q.C., Member
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J.E, Wilson, Member
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Fifty years ago in Alberta, quietness was taken for granted, Today, with much larger popu-
lations, more trucks and cars, alrplanes, mechanized industry, and electronic amplifiers,
quietness is no longer the norm.

A significant number of Albertans are exposed to excessive noise levels. Quietness can no
langer be taken for granted, Careful planning is needed to avoid the increasingly serious
problems caused by noise.

in May 1980, the Organization for Economic Co-operation and Development {OECDJ,*

of which Canada is @ member, convened a conference on noise abatement policies. The

conference president stated
during the fast twenty years, the quality of the noise environment has steadily
deteriorated, mainly as a result of rapid urbanization, the growth i mobility, and the
rapid development of mechanized activities in OECD countries. Currently, 15 percent
of the population of OECD countries, that is about 100 million people, are exposed
in their daily environment to fevels of noise which are regarded as unacceptable (more
than 65 dBA), and more than half the population of these countries is exposed to a
level of noise higher than that corresponding to a level of comfort fmore than 55
dBA) (OECD 1980:1).

A report on the state of the world environment from the United Nations identifies noise
pollution as a significant and growing envircnmental problem which *“...not only threatens
health, disturbs or annoys, but can also impair the efficiency of work, [and] damage struc-
tures...” (Tolha 1979:9),

{n 1974, the provincial government recognized that the subjective nature of noise made it
difficult to control and manage, The Minister of the Environment requested the Environment
Conservation Authority {now the Environment Council of Alberta) *to examine the nature
of noise legistation that may be advisable for Alberta and make recommendations to the
Minister,*

The Authaority's Science Advisory Committee established a group ta assess the problem, This
resulted in the two-volume report Noise in the Humean Environment {Jones 18979), which
was published by the Council in 1979 and widely distributed,

*The OECD is an international organization founded in 1960 to stimulate economic progress and world
trade. The members are: Austria, Belgium, Canada, Denmark, Finland, France, the Federal Republic of
Germany, Greece, Icefand, freland, Italy, Japan, Luxembourg, the Netherlands, Norway, Portugal, Spain,
Sweden, Switzerland, Turkey, the Unitad Kingdom, and the United States. The goals are:
to achieve the highest sustainable ecanamic growth and employment and a rising standard of living
in Member countries, while maintaining financial stability, and thus to contribute to the devefopment
of the worlef economy,

to contribute to sound economic expansion in Member as well as non-member countries in the
process of economic development;

to coneribute to the expansion of world trade.., {OECD 1980:np),
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In May of 19B1, the Government of Alberta, by Ordar-in-Council, recuested the Council to!

1} Inquire into all aspects of the effects of noise on the environment within the
provinee of Alberta, giving particular attention to
a) noise sources and problems,
b) the effects of exposure to ncise on health and the human environment,
and
c} technological and other practices that may he adopted to control noise levels
and resolve problems.

2) Hold public hearings at suitable locations throughout the province, and report to
the Minister of the Environment and the Liesutenant-Governor in Council on
compietion of the report of the findings.

The Panel assighed to this task consisted of:

Roy F. McBride, Chairman — Mr. McBride served as a mine electrician, mine manager,
and training co-ordinator for Manalta Coal Ltd. between 1958 and 1979, He is a
lifelong farmer and a veteran of the Royal Canadian Air Force.

Alistair D, Crerar, Vice-Chairman — Mr. Crerar is the Chief Executive Officer of the
Environment Council of Alberta. Me is an economist and planner,

D. Edwin Lewis, Q.C. — Mr. Lewis is a lawyer and former Western Counsel of Imperial
Qil Lid, He is past president of both the Calgary and Alberta Chambers of Commerce
and is presently Chairman of the Glenhow Museum, He is also a director of a number
of companies.

Joan E, Wilson — Ms Wilson built a small group interested in controlling litter into a
major environmenial interest group, the “Clean Calgary Comrnittee, She has studied
psychology and journalism,

1.1 THE PUBLIC HEARINGS

Hearings were held at six locations in the province. At all locations, evening sessions were
included to facilitate the participation of those unable to attend a day session, Additional
hearirngs were scheduled in Edmonton to accommodate the number of people wishing to he
heard. The schedule was:

Calgary June 25, 26
Edmonton June 9, July 7,8
Edson June 17

Grande Prairie June 11
Lethbridge June 23

Red Deer June 15

One hundred and fourteen briefs were received during the hearings and 42 briefs after the
hearings had been completed, for a total of 156, (See the Appendix for a list of briefs
presented.)
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Sourcas of Briefs Presented at the Hearings

Percent Source
52 Individuals
17 Industry
17 Local Governments
10 Environmental and Community Groups
4 Labour Organizations
100 Total {114 briefs)

Over 80 percent of the 42 supplemental briefs were from individuals.

1.2 INFORMATION PROGRAM

The public hearings were preceded by an extensive information program. Reports and
brachures were prepared by the Environment Council's Science Advisory Committee,
the Council's research staff, the Occupational Health and Safety Division of Alberta Workers’
Health, Safety and Compensation, and a consu|tant.

Noise in the Human Environment, Vol. 1 deals with Canadian problems in a variety of areas
including community reactions, law, nolse-control devices and technigues, planning, building
design, and transportation noise.

Nofse in the Human Environment, Vol 1! discusses noise associated with vehicles, appliances,
construction, and industry. There is a physical description of noise and a section on the
noise environment of man,

Noise in Alberta describes sound, noise, and the Alberta soundscape,

Noise /s a Health Hazard discusses the effects of noise on health, including physiological,
psychological, and behavioural aspects,

Noise in the Warkplace provides a detalled analysis of noise in the industrial setting.

Administration and Regulation of Noise in Alberta reviews existing responsibilities of the
municipal, provincial, and federal governments in dealing with noise,

Economic Aspects of Noise in Afberta discusses the impacts of noise on the economy
and people of Alberta.

Brachures were also prepared for distribution in connection with the hearings,

Transportation Noise discusses vehicle, railway, and airplane noise; certain control techniques;
and various government responsibilities,
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Planning Consitlerations reviews the role of land use planning in noise control.
Noise Around the Home discusses noise sources and problems in the domestic setting.
Economic Aspects summarizes the report Economic Aspects af Noise in Atberta,

Public Hearings on Nojse, Make Your Concerns Known describes the public hearings and the
MNoise Panel members,

In addition, several films on various aspects of noise were obtained for the information
program,

Prior to the hearings, the Council staff met with and made presentations to any group
interested in noise. The meetings included seven with health units, 12 with regicnal planning
commissions, eight with civic or public groups, and three with professional organizations.

The Council advertised the hearings through a campaign which utiliwed radio, newspapers,
and posters. Contacts were also made with a variety of professional, business, labour,
and government organizations.

1.3 OTHER SOURCES OF INFORMATION

The Naise Panel was very interested in the experiences and activities of other jurisdictions,
These agencies were frank and helpful in the assessment of their programs and provided
viewpoints which were useful to the Panel in the development of this report,

CANADA

Provingial

Alberta - Meetings were held with represantatives of:
Department of Social Services and Community Health
Department of Transportation
Pepartment of the Environment
Occupational Health and Safety Division
Warkers' Compensation Board
Energy Resources Conservation Board

British Columbia - The Panel met with a health unit representative from Burnaby, B.C.
during the Canadian Acoustical Asscciation conference in Edrmonton, during
October of 1981.

Ontario - The Panel interviewed representatives of:
Ministry of the Environment
Ministry of Transportation and Communicatians
Ministry of Labour
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The experience of local governments in Ontario was discussed during visits to the Borough
of Etohicoke and the City of Mississauga. Valuabie information was obtained sbout the
Ontario Model Municipal Noise Control By-law, building design, and land use planning, and
the significance of transportation noise and its control.

Federal

The Panel met with representatives of;
Department of Transport
Consumer and Corporate Affairs Canada
Canada Mortgage and Housing Corporation
National Research Council Canada

UNITED STATES OF AMERICA

The Panel met with representatives of the Environmental Protection Agency {EPA), Washing-
ton, D.C, In the past 10 years, the Office of Noise Ahatement and Control, with offices and
research staff throughout the U.S., has gained considerable knowledge and experience in
noise problems and their correction.

A great deal of information was obtained, including details of their educational programs,
noise labelling procedures, Buy Quiet program, qulet comrmunity program, quiet truck
program, and regulating procedures,

A discussion with the Federal Aviation Administration {FAA™} provided information
on aircraft and airport problems and their control.

OTHER

The Pane! also attended the Canadian Acoustical Association conference held in Edmonton
during October of 1981, to familiarize themselves with the latest developments in noise
control and ahatement,

In order to abtain an understanding of the enforcement problems of noise control, the Panel
met with representatives of the City of Calgary Police force,

Mr, Lyle Lorenz, Superintendent of Schools, County of Stettler, reviewed the educational
material provided by the EPA.

Mr. R.G. Winkelaar, M.A., Director of Audiology, Foothills Provincial General Hespital,
provided assistance with the medical aspects of hearing and loss of hearing.

*FAA - Federal Aviation Administration (L1.S,)
The FAA is responsible for regulating aviation in the LS, As well as administering safety regulations,
nircraft registration, air navigation facilitios, air space management, and civil aviation abroad, the
FAA administers programs to assist public agencies in airport system planning, including programs
designed to control airport and aircraft noise, For example, the FAA currently has a pilot program
for funring Airport Nofse Coantro! and Land Usa Compalibility [ANCLUC) pianning studies under
the Planning Grant Pragram (PGP),
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14 A DEFINITION OF NOISE

Doing something about noise depends on a commen understanding of what is meant by
“noise,” For the purpose of this report, the Envirenment Council has chosen the following
definition of noise in order to ensure consistency and promote that understanding.

Noise is defined as any sound or combination of different sounds which are disturbing,
harmful, or unwanted. The esserice of this definition is that noise is all sound which
threatens or affects the health and well-being of people,

Within this definition, noise can include: very loud workplace sound which will impair
hearing and cause deafness given sufficient exposure, such as in a steel fabricating plant or
engine repair shop; the dull roar from a heavily used truck route that distresses nearby
residents; a noisy party which annoys and disturbs those next doaor; a neighbour’s dog
barking in the middle of the night; and the sound of a trail bike in an outdoor recreation
area used by hikers who are seeking peace and quiet,

The Council believes that programs to control noise must not be hampered by a restrictive
definition. Sotiety is not static — people are in constant mavement from their homes,
along travel routes to their workplace, at their workplace, in vacation spots, and in their
neighbourhoods, All kinds of noise can affect individuals in all these settings. The cumulative
impacts must be fully considered,

Since noise is sound which affects the health and well-being of people, an understanding
of what is meant by “health’” is a prerequisite to understanding the effects of noise. The
definition of health as contained in the constitution of the World Health Organization and
which is accepted by the Council for this repart is: “'a state of complete physical, mental
and social well-being and not merely the absence of disease or infirmity" (United Nations

1964:497).
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The terms of reference for the public hearings established a very broad context within
which to consider noise, |dentifying and describing the impacts of noise on people and their
environment sets the stage for evaluating the severity of the problem, determining sources of
noise, and delineating appropriate controls,

In describing how exposure to noise affects people, the implications for personal health
become prominent. Noise also has an economic impact. This section describes the health
and economic consequences of exposure to noise in our society.

2.1 AUDITORY EFFECTS

The auditory effects of noise are those effects concerned with hearing and the ability
to understand speech, The extent to which noise affects thase abilities and their importance
to our personal health and well-being are critical,

2.1.1 The Importance of Qur Hearing

The sound of the world around us — our soundscape — is an important part of our daily
lives. Being able to hear allows us to perceive our soundscape and influences all of our
activities, While many of our actlvities tend to be strongly visual, of the five senses, ““Hearing
is our major social and learning sense, The ear is 2 magnificent microcosm of creation, It
may be small in size but it is mighty in its impact on the totality of human life’* (Terry
1979:10}.

Hearing influences our ahility to communicate with family, friends, associates, rivals,
and enemies, It bears directly on the quality of our lives. As pointed out by Dr. J. Oshiro in
Brief 49 during the public hearings, “For those who hear, it would be unthinkable to live
without sound, for sound has been with us since the beginning of creation and awareness of
sound has been with us since our awareness as human beings [sic] .”

Hearing is a 24-hour sense. Our ears receive sound continuously and transmit signals to the
brain whether or not they are perceived. Sarah Burns, an audiologist, stated in Brief 17 that
our ears are constructed as a passive system unlike sight which is an active system. Hearing
does not depend on having to either focus or turn the ears to perceive a particular sound,
Also, our ears are particularly vulnerable to damage because unlike our eyes which have
eyelids that can be closed against too much light, our ears do not have earlids that can shut
out too much sound.

The ability to hear permits us to be fully aware of and relate to other people and our
environment, To lose hearing is to sever this contact and become isolated,

2.1.2 Hearing Loss Caused by Noise

Loss of hearing caused by exposure to noise is defined as an increase in the amount of
energy needed to hear. Loss of hearing occurs when high-energy sound numbs and damages
the hair cells inside the cochlea, or inner ear {see Section 5.6). More sound energy is needed
to activate the hair celis hecause their sensitivity has been reduced. The threshold of hearing
in 2 normal young person is set at O decibels {dB) [see Section 5),
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Determining the level at which a hearing loss becomes a handicap is difficult, For example, a
loss in hearing sensitivity of 10 dB is not generally considered a serious impairment, However,
when a persan notices or is affected by such a loss, a handicap exists. The Workers' Compen-
sation Act (RSA cW-16) identifies noise-induced hearing loss as a compensable disease,
Many jurisdictions in North America consider a loss of 25 dB or over as a significant handicap
{Wiens and Kinley 1980).

The effect of noise on our hearing usually occurs initially in frequencies from 4,000 to
6,000 Hz, Since this range is above those frequencies crucial for hearing and understanding
speech, a person may not initially be aware of having impaired hearing. Continuous exposure
to intense noise will damage hearing more severely, gradually affecting perception of the
lower frequencies critical to speech, By the time a hearing loss is detected, irreparable
damage has been done to the hair cells, Maximum loss fram noise will generally oceur within
five to ten years of exposure, unless conditions of expaosure change (Throckmorton 1980).

A temporary loss of hearing sensitivity is known as *‘temporary threshold shift* {TTS). It
can be caused hy a single exposure to loud noise, such as a rifle shot, It ¢an also be caused
by exposure to continuous noise, which results in a gradual drop in hearing sensitivity. This
happens, for example, when you must turn up the volume of your car radio in order to hear
it satisfactorily at the end of a long road trip.

The extent of TTS varies in relation to the level of noise and the duration of exposure,
Brief 46 mentioned that recovery time also depends on the duration of exposure. Full
recovery from TTS after eight hours of exposure to noise may take as long as 24 hours {Hall
1881}, longer than the 16 hours of rest most people have between work periods,

Permanent loss of hearing, known as “permanent threshold shift** {PTS), appears to oocur
from repeated episodes of TTS without sufficient rest between them. Brief 46 and Throck.
merton {1980) state that most PTS, particularly in the speech frequencies, resuits from
repeated, long-term exposure to naise, Research to date indicates that little or no risk occurs
in the speech frequencies at levels of noise below 85 dB {Hodge and Price 1978},

People differ in their sensitivity to noise and their susceptibility to loss of hearing, Since it is
impossible to predict accurately who is or is not susceptible, people working in noisy jobs
must have their hearing tested regularly to know if it is being affacted, Noise-induced
hearing loss can be stopped only by preventing exposure to damaging noise,

2.1.3 Tie Effects of Hearing Loss

Kenn Blom stated succinctly in Brief 29 that a shadow hangs over hearing loss, People
are ashamed and afraid of having poor hearing and will find subtle ways to hide or caompen-
sate for the problem. Mr, Blom acdded that “'this affliction, which may have to a greater or
lesser degree affected many of us, sits in & cloister, alopg with impotency and other personal
hangups.”

Foliowing the earlier analogy with sight, peeple wearing glassos experience no stigma about
their visual deficiency, They are not bothered by experiencing a great blur when they
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remove their glasses, Yet a stigma persists against being hard of hearing, Wearing a hearing
aid is considered strange and socially unacceptable, Qur society has not actepted and
individuals have not adjusted to the disability of not being able to hear at normal levels of
sound,

Peopla with impaired hearing are cut off socially from other peeple and physically from
their soundscape. The greatest impact on people who have become deaf as aduits is the
social and psychalogical effect on their lives, Their ability to communicate is reduced or cut
off, and they cannot participate fully in their social environment. Brief 151 described
people with hearing loss as being in a warld of their own, suffering great loneliness, and
hecoming very frustrated.

"Humanitarian Helen Keller, who was both blind and deaf due to a childhood disease, said
that of the two handicaps she felt the loss of her hearing most keenly because it shut her off
from human social interaction” {Perham 1979},

People with hearing impairment may alse antagonize others and suffer reciprocated frus-
tration and anger, Other people often feel the person with poor hearing is hot paying
attention, is ignoring conversation, or gives inappropriate replies to questions and comments,

Symptoms of impaired hearing due to noise may be exhibited by people who talk loudly,
mumble, speak in a mushy style, or turn the television louder than other family members
like. Briefs 6 and 151 described hearing loss as being characterized by a decreased ability to
understand speech, particularly in a noisy environment, poor discrimination of the pitch of
sound, often a continuous, annoying ringing (called tinnitus) in the ears, or painful hearing,
Similarly, a person with poor hearing may wonder why others seem to be mumbling ar
shouting, or why they may be angered by the conversation. Trying ta compensate for poor
hearing by lip reading can also be very frustrating if someone cannot fully understand what
is heing said.

Noise-induced hearing loss is permanent and cannot be medically corrected. Operations,
treatments, or the use of a hearing aid will not totally compensate for the loss, Hearing
aids, which generally only amplify sound, cannot recapture full hearing in the same way that
glasses usually correct poor vision. Brief 63 stated that improvements have been made in
hearing aids in the last few years, however, and using them can provide some benefit,

Loss of hearing contributes to more problems than just poor communication, Brief 46
fram the Sheet Metal Workers International Association, l.ocal 8 stated that safety on the
job often depends on workers being able to hear verbal instructions, special signals, or the
sound of machinery and equipment, During the public hearings, the Alberta Federation of
Labour (AFL) referred in Brief 107 to studies on the relationship of noise to hearing conser-
vation and accidents. In one case the AFL cited, the rate of injuries declined dramatically —
between 40 and 50 percent — after implementation of a hearing conservation program. ‘'The
noisiest jobs generally have the highest rate of accidents and injuries” (Throckmorton
1980), The AFL feels this aspecl of noise has been neglected and deserves more atlention,

A person’s job or cccupation may also be directly affected if that individual has impaired
hearing. The problem can take different forms, For example, an employee may be moved to
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a different job if a safety hazard exists or if the job is not being done properly, An employee
may be denied possibilities of promotion or transfer to a better position because of impaired
ability to communicate, The hearing loss may also be used as an excuse by the employer to
discharge the person involved, possibly to avaid compensation payments, Such events would
add to the stress and frustration aiready being experienced due to the noise-induced hearing
loss.

2.1.4 Noisy Working Conditions

The predominant cause of noise-induced hearing loss is noisy conditions in the workplace,
The toll of exposure is greater, however, if a person both lives and works in noisy sur-

roundings.

Estimates vary of the number of workers in Alberta expased to occupational noise considered
hazardous to hearing, The traditional estimate is that about 10 percent of all workers are
exposed. This level amounts to a canservative figure of 125,000 workers plus ahout 60,000
farmers (Throckmorton 1981),

A study of the econamic aspects of noise commissiened by the Environment Council
estimates that in 1080, 30 percent of the provincial labour force, or nearly 300,000 warkers
in agriculture, the oil and gas industry, construction, and manufacturing were exposed to
noise over 80 dBA far an eight-hour day (Wiens and Kinley 1980). Although at present *it is
not known how many workers in Alherta are affected by hearing loss and to what degree*
(Wiens and Kinley 1980:30}, an estimated 29,000 workers or ahout 12 percent of the work
force exposed to over 80 dB for an eight-hour day will suffer hearing loss of 25 dB or mare
due to noise over a 20-year working life {(Wiens and Kinley 1980), It has been estimated that
at least 60 percent of the labour force has some degree of hearing loss, although not neces-
sarily in the speech frequencies,

Hearing loss may be severe among farmers. Prolonged exposure to noisy machinery has
probably caused substantial hearing loss in an entire generation of farmers, as stated in
Brief 68,

The AFL stated that noise in Alberta is affecting far more workers than is indicated in either
the traditional estimates or the Council's study of economic aspects of noise, The AFL
estimated that 493,000 workers are exposed to noise over 80 dBA over an eight-hour day.
This includes workers in transportation; communication; public administration and service;
and mining and logging, which were exciuded from the economic study, Assuming 40 years
of exposure rather than 20, the AFL estimates that more than 54,000 workers exposed to
noise levels over 80 dBA will incur a loss of hearing. Although the methods of estimation are
different, the results of the studies are similar. Both estimate that between 10 and 12
percent of the labour force will suffer from impaired hearing.

Discrepancies in the estimated number of workers exposed are caused in part by different
industries being included in the respective analyses and the identification of occupatians
considered to be noisy. The crux of the problem is that comprehensive data is not available
on levels of noise in the workplace or how many workers are exposed to dangerously noisy
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conditions. As well, few workers have had their hearing tested and sven existing data has not
been fully analysed,

Occupational noise is felt to be the most common and prevalent health hazard in the work-
place {Throckmorton 1981}, It is also felt to be the “‘most significant cause of hearing loss
in all industrialized nations” {Alberta Association of Industrial Safety Councils 1981:1).

Loss of hearing from leng-term exposure to noise is the mast abvious effect on our health,
and was claimed in Brief 3 to be the most apparent problem resulting from noise in industry,
Brief 107 pointed out that if 10 percent of the labour force is going to have damaged
hearing, hearing loss must be at epidemic proportions, In the U.S,, an "‘industrial insurance
survey reported that hearing loss is the largest compensable health problem today* {(Howard
1979}, Even though noise-induced hearing loss is not a visible disability, it can be a substan-
tial handicap, Its severity is generally beyond the comprehension of people with adequate

hearing.

Both large and smak businesses have noisy working conditions and warkers suffering a loss
of hearing, Large industry may be more aware of the problem of noise levels and noise-
induced hearing loss. Some large industries do test employees’ hearing, and provide hearing
conservation programs. The difficulty Is that the majority of warkers are employed either
by small business or are self-employed, In 1978, appraximately 900,000 workers in Alberta
were employed on 60,000 worksites, 78 percent of which had under 10 employees. Brief 28
raised the question “when we look to the fact that approximately 70 percent of these
worksites were not provided with any occupational health inspectional services at all, how
much of a problem is noise?"

Despite the lack of comprehensive data, it is clear that noise levels in the warkplace are high
for many werkers. Improvements are necessary to lower the lavels of noise, and make
conditions quieter, safer, and healthier for workers. In order for control programs to succeed,
surveys are required on the levels of noise, the extent and severity of exposure, the number
of workers who have or will suffer impaired hearing, and the degree of damage.

2.2 EXTRA-AUDITORY EFFECTS

Reactions to noise and the effects it has on our health other than physical hearing loss are
called “extra-auditory” effects. These include annoyance, stress, interruption of sleep,
interference with speech {causing annovyance)}, the bady's physical reactions, and effects on
our relations with other people,

The effects of noise depend on both the characteristics of the sound and how it is perceived,
For example, loud sound can contribute to stress and certain adverse reactions even if it is
tolerated, as in a noisy job, or chasen, as in a discotheque. Unwanted sound {naise}, whether
loud or soft, will cause stress and adverse reactions, whereas soft, wanted sound {muysic) will

not.

Extra-auditory effects of noise arise at work, home, and play. The severity of these effects
relates to the amount of time spent in noisy surroundings and the amount of quiet time
between periods of exposure.
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There is a substantial cotlection of scientific literature which deals with the effects of noise
on our health, It is well established that sufficient exposure to noise impairs hearing, The
degree of harmful influence on ather aspects of our health, however, is not as clear, 11 is
known, for example, that noise causes annoyance and certain physiological reactions, but
the extent of adverse consequences resulting from these is uncertain.

A review of much of the literature available on the relationship of noise and health was
carried out by Taylor et al.{1980). Research papers were examined on the basis of several
criteria for scigntific validity in order to differantiate between "justifiable and unjustifiable”
conclusions about the effects of noise. To quote Trom their report:
The synthesis of the evidence from methodologically adequate studies shows that the
only strong evidence of an effect of noise on health is for noise-induced hearing loss,
For non-auditory health outcomes, there is no clear evidence to support the fhy-
pothesized effects, but equally there is in general no clear evidence to reject them.
There are two main reasons for the lack of clear evidence. The first is that specific
human health outcomes are investigated in only a few studies. It is uncertain what, if
any, implications for human health can be drawn from animal-based research or from
studies meastiring physiological outcomes with unknown health consequences, The
second reason is that few studies use powerful research designs with the result that
causal inferences are normally not possible... We recognize that we are applying
stringent criterfa in assessing the evidence, but we maintain that they are vital criteria
and that it s only by using them that valid conclusions can be drawn about the true
causal effects of noise on hurman health {Taylor et al. 1980:94).

The Edmonton Local Board of Health also undertook a substantial review of current liter-
ature on the health effects of noise and submitted that review as Brief 88 at the hearings.
The Board found that *'nausea, headaches, instability, argumentativeness, sexual impotency,
changes in general mood, anxiety and other effects have been associated with exposure to
noise, but all are difficult to assess.’” In short, the findings of research on the adverse extra-
auditory effects of noise on health are not conclusive, More work needs 1o be done before
definitive conclusions can be drawn (Hall 1981).

The Environment Council recognizes that the scientific evidence may not show a strong
relationship between noise and adverse extra-auditory effects, However, the Council feels it
cannot ignore the briefs presented at the public hearings by people describing how noise
affects them,
-One cannot assume thar the fack of data represents the absence of risk, This is
particularly true when one considers that the methods to which many people object
{permanent effects found in studies on animals, temporary effects on humans, cor-
refated and cross-sectional studies in fndustry) are the same as those used to demons-
trate the relationship of hearing loss to noise (Dunn 1979:221).

Lack of conclusive proof of the adverse extra-auditory effects of noise on health should not
limit any initiatives to solve noise problems, The following quotation itustrates this position:
Dr, William H. Stewart, former Surgeon General [United States], in his kevnote
address to the 1969 Conference on Nojse as a Fublic Health Hazard, made the follow-
ing point: "Must we wait until we prove every link in the chain of causation? I stand
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firmly with [Surgeon General]l Burney’s statement of 10 years ago. In protecting
health, absolute proof comes late, To wait for it is to invite disaster or to profong
suffering unnecessarily, | submit that those things within man's power to controf
which impact upon the individual in a negative way, which infringe upon his sense of
integrity, and interrupt his pursuit of fulfilliment, are hazards to public health.’ It is
finally clear that noise is a significant hazard ta public health. Truly, noise is more
than just an annoyance (Environmental Protection Agency 1978:23),

The same sentiment was expressed in different words by Faye Donkin in Brief 9 during
the pubiic hearings:
People 15 years ago were not aware that smoking had caused cancer...so we waited
until we had a few people die of cancer 1o say, ‘Oh, definitely.” And so, the United
States put a fittle thing [fwarning] on their packaging of cigarettes. Do we wait
again.. to take action?.,. Let’s try to do something about noise pollution before it is
too late,

Section 2.2.1 gives a genaral deseription of the extra-auditory effects of noise as they are
currently understood, It also outlines the views expressed by people at the public hearings
concerning the problems they suffer due to noise. Details of the sources and locations of
noise that cause these effects in Alberta, and the levels of noise, are given in Sections 3.1,
3.3,and 3.4,

2.2.1 General Reactions

During the public hearings, many people stated that noise is a hazard to their health and
described the extra-auditory effects, People are concerned about the cansequences of noise
for themselves, their children, their home life, and the value of their homes, A feeling
axpressed in Briefs 28 and 49 was that people consider noise to be a growing problem over
which they have little direct control. Frustration was expressed with both the problem and
the lack of solutions,

They are also upset by the conflicts between people that result when opinjons differ about
what Is noise and what is just sound, or even music. Noise can be particularly distressing and
disturbing to those people wha are less able to cope — the ill, elderly, or disabled,? The fact
that noise causes annoyance and stress was suggested in Brief 31 as sufficient evidence to
relate it to health problems,

Brief 95 summarized the sentiments of many participants at the hearings:
My reactions to noise are agitation, resentment, anger, sleeplessness, fear, irritability,
headaches, tension, chronic complaining. And | have observed many of the same
reactions in others, plus hearing damage, indifference, apathy, seifishness, can't
tolerate their work conditions. They are afraid of harassment or in fear of losing their
job if they do complain,

2.2.2 Annoyance

Annoyance is a very common reaction to noise and has important psychological ramifications,
It is “probahly the most pervasive phenomenon’ (Throckmortan 1980) with respect to
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complaints by people about noise in their environment, Brief B stated that a high leve| of
annoyance is one of the criteria for judging the severity of the effects of noise, especially in
a community setting. Annoyance is a psychologicat effect that is subtle and difficult to
quantify, yet inescapable.®

Reactions of annoyance to noise depend on several factors. The characteristics of sound
influence rather strongly aur perceptions of noisiness {Dunn 1979), How sound is perceived,
its squrce, our expectations for a particular soundscape, and what we happen to be doing
when the sound is heard influence our feelings of annoyance.

Loudness of sound appears to determine annoyance more strongly than other factors. An
increase in the loudness of moise will increase annoyance reactions. A 10 dB jump in loudness,
for example, doubles annoyance for moderately intense noise, As well, a varying sound that
is increasing in loudness is perceived to be noiser and more annoying than steady or decreasing
sound, Briefs 116 and 152 stated that annoyance is also related to the intrusiveness of the
noise,

Single-frequency tones, sound in narrow-frequency bands, and high-frequency sound are
mare annoying than wide bands of frequencies and lower frequency sound. A concentration
of sound energy in the speech frequencies {see Section 5) is perceived to be noisier than
sound outside those frequencies. The longer noise [asts, the more annoying it becomes.

People’s attitudes toward the source of a noise appear to be an important factar in determin-
ing "levels of annoyance not totslly predictable by the loudness of sound*’ {Dunn 1979).
The connotation of a noise may cause greater annoyance than its physical characteristics
alone, Motoreycles, for example, are a major source of complaints about traffic noise. This
reaction results in part from the loudness of certain motorcycles, but also from inconsiderate
operation and a generally negative attitude toward motorcycles and their riders. Unappealing
and frightening noise sources also produce annoyance reactions.

Noise-exposure patterns and reactions of annoyance vary for different kinds of noise.
Assumptions should not be made that a community survey of annoyance at traffic noise is
applicable to other kinds of noise.

Surveys of community reaction to noise, conducted in Edmontan in 1972 {Bolstad Engineer-
ing Associates Ltd, 1973} and Calgary in 1974 {Dunn and Jones 1974}, revealed that the
most frequent noise complaint concerned traffic, Aircraft noise was the second most fre-
quent source of complaints and train noise the third, These reactions vary, however, depen-
ding on the respondent, the area of the city, and the dominating noise source, For example,
in an area where noise from airplanes is the major source and noise from traffic is minor,
people are more aware of airplane noise, To illustrate, a survey of the reaction of people to
noise in an area adjacent to both Toronto Interpational Airport and Highway 401 found
that generally a greater percentage of people are annnoyed by the noise from aircraft
compared with traffic, The Calgary survey found that a much higher percentage of people
are annoyed and disturbed by motorcycles as a component of traffic than cars and trucks,
whiech in turn showed a much higher percent annoyance than aircraft.
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Even though severe irritation draws protest, as mentioned in Brief 152, and as noise levels
rise, so do the number of complaints, there is not a good correlation hetween the level of
annoyance in a community and action taken to register complaints (Hali 1981). The number
of complaints valunteered is not a reliable indicator of community reactions of annoyance
because not everyone complains and different people complain for different reasons, A
fairly good correlation exists, however, between measured levels of noise and the level of
annoyance as determined through surveys. A survey of noise in Toronta found that 24.5
percent of people are highly annoyed by road noise of 70 dBA Leqg(24). This level of noise
is a general predictor of high annoyance at traffic noise over a wide area with expressways
and arterial routes {Hall 1981).

The expectations people have for a particular soundscape influence how they feel about
noise. Brief 152 mentioned that the degree to which sound is contrary to expectations
Is related to its annoyance value, Rural residents are acqustomed to a generally quiet environ-
ment and will react strongly to and be more annoyed by noisy intrusions that urban residents
might readily accept. People at home usuaily expect conditions to be gquieter at night than
during the day and are therefore more annoyed by noise at night. Noisy intrusions at hight
would probably pass unnoticed during the day. A dripping 1ap is not loud, but can be
intensely annoying if heard at 2;00 a.m,

In parks, “man-made noise.., regardless of intensity, is considered more adverse and interfer-
ing than natural noise® {Dunn 19879:226). Annoyance will oceur particularly when the noise
Is not related to the activity of the listeners, penetrates their “‘space,” and interferes with
their enjoyment of an activity, However, people engaged in noisy recreational activities such
as shooting, riding motorcycles, or driving snowmobiles are not irritated by the noise they
produce. That is, the capability of listeners to control a noise source also influences whether
or not the noise will be annaying. Sound that cannot be controlled is generally more irrit-
ating. People can become highly annoyed at traffic and aircraft noise, both of which are
beyond their direct control. In the same way, people will be aggravated more by noise from
activities they perceive to be of no benefit to them, The noise of a neighbour cutting the
lawn at an abnormal hour, or the noise coming from a loud party next door will be both an
annoyance and interference.

Assessing annoyance due to noise is very complex, [t involves the characteristics of the
noise, the ways noise affects a person's expectations and attitudes, and the social and
econoemic conditions and influences in a person’s life (Dunn 1979},

During the public hearings, annoying noise sources jdentified included aircraft, traffic,
outboard motors, air canditicners, industry, off-road vehicles in natural park areas, loud
music from bars and dance halls, and noisy parties. The background noise from air con-
ditioners and word processing equipment n offices was described in Briefs 70 and 126 as a
concern. Conversations in open-plan offices can he very irritating for someone not involved
in the discussion. Low-level background music was mentioned in Briefs 95, 109, and 134 as
a substantial annoyance in professional offices, hotel lobbies, stores, and public places.

Very often, annoyance due to noise results from inconsiderate people who fail to realize
how the noise of their activities disturbs others, Brief 134 stated that people suffering most
from noise are not narmally the ones who make ar authorize the noise,
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2.,2.3 Physiological Reactions

Our bodies react in a variety of ways ta enpvironmental stimuli. Physiological reactions
involve a change in a person's state of physical well-being, Body Functions such as heart rate,
blood pressure, rate of metabolism, blood chemistry, and muscle tension are involved.

Research literature indicates that noise causes a variety of physiological reactions, However,
the degree to which these reactions have an adverse impact on health is not certain (Dr. Fred
Hall: 1981, persenal communication), The reactions of the body to noise are strongly
related to annoyance and stress,

During the public hearings, three briefs* described how the body reacts to noise and sum-
marized research information, in particular Brief 98 from the Edmonton Local Board of
Health,

Research frequently shows that an increase in blood prassure results from exposure to
surprisingly low levels of noise (Throckmorton 1880, Dunn 1979). The body does not adapt
or get used to this stimulus — that is, each time someone is exposed to noise, increased
blood pressure will result, To date, however, chronically high blood pressure {hypertension)
among people In urban areas has not been related to exposure to naise (Throckmorton
1980). Annoyance has also been shown in one study to have reasonable correlation with
blood pressure {Dunn 1979),

Some evidence shows an increased incidence of cardiac problems and other ailments among
workers in factories with high levels of noise, People with circulatory problems may be more
susceptible to noise-induced loss of hearing. As well, people who are ill may suffer more
adverse reactions to noise than healthy people. Changes in heart rate and missed heart beats
have appeared in some experimental work with animals exposed to noise (Dunn 1979).
Brief 98 and Throckmorton (1980) state that changes in the levels of hormones, cholesterol,
sugar, uric acid, and other chemicals in the blood have also resulted from exposure to noise,
These effects occur at a level of noise well below that required to impair hearing.

Cur bodies can react strongly when exposed to noise, Defence mechanisms such as increased
blood flow and tense muscles are alerted to battle noise as a stress agent, “Either the body
successfully overcomes the influence of the noise-induced stress or breaks down from
exhaustion, This exhaustion may show itself in a variety of psychosomatic syndromes such
as ulcers and kidney problems.” {Throckmorton 1980).

The public does not generally realize that a relationship exists between being exposed
to intense noise, as might oceur in a noisy job, and the possibility of being sick.® People
may be apathetic about noise problems and, unaware of the potential hazard, they say "You
get used to nojse.”” But that does not happen, You do not get used to noise. The body reacts
through such extra-auditory effects as annoyance, stress, or altered physiological states as
well as through loss of hearing.

2.2.4 Stress

Stress due to noise is closely related to both annoyance and the physiological reactions
of the body, Annoyance probably influences the nervous system, In some people, this
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influence may reach a point where physiological stress contributes to ill health
{Throckmorton 1980). Scientific evidence is uncertain, however, about the pattern of the
relationship ameng annoyance, stress, and the body’s physialogicat reactions. More research
is needed to determine if noise affects the nervous system leading to physiological reactions
and resulting in stress, or if a person’s attitude toward a particular noise causes stress which
in turn leads to physiojogical reactions,

It is also difficult to state how much noise in an already stressful situation will produce

negative health effects,
What is important is the long-term effect of sufficiently intense noise occurring
intermittently in the everyday environment, where other stresses and arousal agents
are present, in general where noise is not under the control of the unwitling listener,..,
If nojse is an arousal agent, its effect may be extremely adverse in combination with
many other arousal agents, or when already highly anxious people are subjected to it
{Dunn 1979:218).

Stressars in our environment may all work together to affect us; noise is ane of these,
although evidence of its extra-auditory contribution is inconclusive.

During the public hearings, people described how noise is a major stressor in their lives and
how they react. Twelve briefs stated that traffic noise is disturbing and causes stress,®
whereas six pointed to stress from aircraft noise.” Eleven hriefs mentioned that noise
affects the central nervous systern and makes people nervous, disturbs psychomotor reactions
and behaviour, and causes apathy, fear, moodiness, nausea, loss of balance, and stress.”
Brief 9 stated that stressrelated diseases such as ulcers, birth defects, and alcoholism can
originate with noise, Brief 11 noted that people experience stress reactions from intermittent
naise over 100 dB if the noise is annoying.

Although people at the hearings discussed these reactions, it is uncertain what part naise
plays out of a persan's total activities, However:
If one could show that functioning under a high naise environment produced an
increase in mental iffness, one would have strong support for environmental noise
being an effective stressor, either in and of itself, or through its ability to interfere
with an individual’s ability to ‘cope’ (Dunn 1979:220),

Although environmental noise was mentioned most often by people as the cause of stress,
waorkplace noise was not ignored. People working in noisy jobs were said to experience stress
and lower productivity, exhibit lower morale, and become very fatigued.® Briefs 46 and 107
tied nervousness, mistakes, and accidents on the job 1o noisy conditions, A ¢linical psycha!-
ogist having several years experience working with automotive workers in Qshawa felt that
the noise in the plants and the monotony of the jobs were the two maost significant problems
workers face (Harry Eerkes: 1981, personal communication), These factors create high
levels of stress for workers and cantribute to stress-related problems such as alcohalism,
drug abuse, and family and marriage breakdowns,

Loud music in pubs and taverns was described in Brief 90 as particularly detrimental to
employees, causing hearing loss as well as annoyance and stress, Hearing loss, however, does
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not occur as rapidly from loud music as it dJoes from other types of warkplace noise because
of the constant variation in the intensity of the sound and the recovery time provided
during intermissions, But with sufficient exposure, musicians and employees will suffer
hearing loss, particularly in the higher frequencies,

Two students from Mount Royal College submitted Brief 138, in which the college library
was specifically identified as being much too noisy for students to work, The noise from
audio-visual equipment and students socializing around study tables, comhined with lack of
supervision and poor design and construgtion of facilities, was both irritating and stressful to
students genuinely trying to study.

Even though the scientific literature is uncertain about how stress arises due to noise,
the message from the public hearings is clear, People experience annoyance and stress from
noise and want the tevel of noise affecting them reduced,

2.2.5 Sleep Interruption

Noise very often disturbs people while they sleep. They will be awakened, the pattern
and quality of sleep will be changed, or the body's binlogical alerting mechanisms will be
aroused (Throckmorton 1980). Sieeping appears to be the activity that is interrupted
by very low levels of noise (Dunn 1979}, As with other extra-auditory effects, the scientific
literature is not clear about the effect of noise on sleep and the impact of not sleeping
soundly,

The degree to which noise is an interruption and its effect depend on many factors: age, sex,
stage of sleep a person s in when disturbed, mativation, priar conditioning, background
noise level, the extent of the noise intrusion, the source of noise, its meaning, and a person's
mental and emotional state at the time,

Most data indicates that: middle-aged people are the most susceptible to being awakened
or experiencing a shift in the stage of sleep; the elderly awaken more easily than youngsters
and infants; young children, although difficult to arouse, may be frightened when awakened
by noise; and women awaken more readily than men {Dunn 1979}, People who are sick or
depressed are particularly sensitive to noise during sleep, A person motivated to respond to 2
particular noise, such as an alarm clock or a baby's cry, will be awakened easily.

Time and stage of sleep are important factors. People are more likely to be awakened
by noise early in the morning when they are usually in a light stage of sleep. People will aiso
have trouble going to sleep because of noise, The onset of important stages of sleep can be
delayed. Consequently, it is critical for most peopla 1o have quiet early in the night and
early in the morning, This factor is highly relevant to the need for the timing of a quiet
atmosphere outside our homes so that people can get adequate good-quality sleep, Brief 44
pointed out that for those people who work shifts and often must sleep during the day,
noise is a very serious problem,

Different types and levels of noise influence how noise interrupts sleep. In studies of traffic
noise with peaks of 80 dBA, low-density traffic at an average of 61 dBA was found to
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disturb sleep more than higher density traffic averaging 70 dBA {Dunn 1979), Intermittent
lower level noise is more disturbing than steadier noise at a higher level. Noise of 55 to 65
dBA changed sleep patterns in 50 percent of the subjects in studies cited in Brief 11 and by
Throckmorton {1980). Brief 11 also stated that generally people will awaken if exposed to
naise over 65 dBA,

Interruption of sleep due to noise is thought to have little effect on pursuit motor reaction
time, but can affect the ability to estimate time. Evidence suggests that being deprived of
sleep affects one’s ability to organize and structure material, be creative, retain learning, and
resolve stressful situations (Dunn 1979). The effect of noise is greater if it both causas stress
and disturbs sleep.

Thirty-two briefs presented at the public hearings mentioned the interruption of sleep
by noise.'® How often this accurs and its impact on health depend on many factors. Pro-
longed lack of sleep will become a health problem, however, aside from its effect on a

person’s disposition,

Sleep may be interrupted by many sources of noise, depending on local conditions, Three
briefs stated that aircraft noise disturbs sleep,'* and 18 briefs identified traffic noise as
the culprit.'? People mentioned that Speedway Park in Edmonton (Brief 3), air con.
ditioners,' and In Briefs 44 and 45 an asphalt plant near Lethbridge, awaken them and

prevent a good sleep,
2.2.6 Speech Interference

inciuded within the category of noise is sound which is loud enough to interfere with
normal levels of conversation. Sound is too loud when pecple must shout to be heard.
Although the interference of noise with the ahility to understand speech {speech discrimin-
ation} is considered an auditory effect, this aspect is described here because of its relation-
ship to annoyance and stress.

Noise interferes with communication in three ways (Dunn 1979). First, noise impairs
hearing. Second, nolse interferes with reception of the strict word message. Third, noise
distracts the attention and concentration of the listaner, Such distraction masks the unspoken
portion of a message — the emotional content, facial expressions, and intonation, A complete
message is not received, Brief 81 suggested that, as a result, the message may be interpreted
wrongly, such as a person feeling insulted instead of hearing a joke. Noise which interferes
with speech discrimination can create dangerous working hazards and cause accidents if
messages or signals are not heard.

For children, exposure to noise that disrupts speech diserimination can have an unfavourabie
impact on learning and the development of auditory skiils, Language and reading skills can
also be affected if children cannot hear due to noise since reading achievement depends on
the ability to discriminate between all the sounds heard {Throckmorton 1980:4).%

When referring to environmental noise, 'interference with speech is one of the more impor-
tant causes of community annoyance” {Dunn 1979:216). Talking is considered the daily
activity most susceptible to interference by noise.



48

A variety of factors influence the degree to which noise interferes with speech, The level of
noise, the pattern of nolse events, the activities of the listener, and the distance between the
talker and listener all determine intelligibility. Interrupted background noise generally is not
as interfering as steady noise, afthough not in all cases [Dunn 1979), People with hearing
loss and those using hearing aids will experience greater problems with speech interference
in noisy environments. Evidence shows that some people who can perceive speech normally
in quiet surroundings have considerable difficulty when levels of background noise are high,

Brief 8 stated that a level of 55 dBA is generally considered the point heyond which speech
interference problems occur, At 60 dBA, it is passible to carry on a satisfactory conversation
at a distance of two metres, Quer this level, noise from traffic, for example, interferes with
normal levels of conversation at home both outside and inside with the windows open,

Naise from aircraft,'® traffic,'® and some commercial activities were identified during the
public hesrings as interfering with speech, Twepty-four people stated that noise interferes
with normal talking, television viewing, and radio listening.'” Interference with speech is
feit to be particularly aggravating when people are trying 10 enjoy an evening together,

2.2.7 Social Ralations

The discussion of the effect of noise has so far focussed on the individual ~ it affects
one's state of well-being, behaviour, and disposition, Noise can also influence relationships
among people. Social difficulties can arise from the level of noise, inconsiderate behaviour
by others, and differing preferences about desirable sound.

The presence of moderately high levels of noise will affect the degree 10 which people
relate socially to others, Evidence shows that neise over 80 dBA causes peaple to increase
the distarnce at which they feel comfortable with others {Dunn 1979). When stressed by
noise, people frequently show less consideration toward other people, Nojse has also been
attributed to making people exhibit more aggression toward others,

In noisy surroundings, people appear to be less willing to help others in need. Dunn {1979}
cites lahoratory studies which test the willingness of people, when exposed to various levels
of noise, 10 help another person who drops an armful of books and papers. The percentage
of subjects helping under low noise of 48 dB was 72 percent, under moderate noise of 65
dB, 67 percent; and under high noise of 85 dB, 37 percent.

Another study tested the willingness of bystanders to help a subject who dropped a load of
books while wearing and not wearing a cast under low and high neise conditions, When the
subject drepped the books and was not wearing a cast, 20 percent of people helped under
ambient noise of 50 dB, but enly 10 percent responded when a lawn mower emitting 87 dB
was working nearby, When the subject was wearing a cast, 80 percent of bystanders helped
with low noise levels {50 dB), but only 15 percent helped when the lawn mower was work ing.

Inconsiderate behaviour by some people toward others, along with different opinions
about desirable sound, are noise problems which lead to deteriorating relations. During
the public hearings, 12 people commented that unthinking people create difficulties because
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of the noise they make."™ The most dramatic example, as portrayed in Brief 131, involved
two people who lived next door to each other, One person, who liked to read quietly in the
garden, was severely disturbed by a very inconsiderate neighhour who had naisy parties and
played louwd music outside, When the first person protested, he was threatened with violence,
He now lives in fear and apprehension of retaliation, Brief 86 mentioned that while the most
immediate solution to such a noise problem seems to be to talk 10 one's neighbour, *'in the
event that this does not work, what is your recoursa?’

Noise may also promote social alienation, A feeling was exprassed in Briefs 38 and 81 that
people seem to be psychologically isolating themselves in order to escape the noise around
themn. A quotation from Brief 38 illustrates: ""Deafness...is partly physical and partly mentat,
and | think our society is going more and more into mental deafness as self defence against
our environment.” This phenomenon is becoming increasingly obvious on the street as
greater numbers of people are carrying either large, loud, portable stereos known to some as
“‘boom boxes,’ or smail radios or tape players strapped to their belts with earphones in their
ears,

These items are a current market craze, with mushrooming sales, Portable stereos represent a
new, potentially disturbing noise source that will fead to increasing social conflict in the
future. The Sony Walkman type of earphone stereo can represent a retreat from the noise
environment into a personal soundscape that cures the individual’s problem but |eaves the
environmental noise problem unanswered.

2,3 ECCNOMIC IMPACTS

The effects of noise in the human envirenment have been discussed up to this point in
relation to personal health and social relationships, However, noise also generates substantial
ecanomic impacts, |n economic terms, noise probiems have benefits and costs; solutions to
these problems also have benefits and costs, As a problem, noise confers both benefits and
costs on people. For example, noisy airplanes may cost less to manufacture and be less
expensive for airline companies to buy, These savings would mean lower operating costs
passed on as lower fares to air travellers — a benefit, When the noisy airplane takes off,
however, the people living below the take-off and landing paths are subjected to the racket
from the noisy planes, resulting in lower real estate values for their homes — a cost,

Controlling noise also confers on peopie both henefits and costs at the same time. The cost
to modify airplane engines to reduce noise might mean higher costs to airline companies
reflected in higher fares for travellers — a cost. Because the noise of airplanes would be
reduced, the value of homes belaw the flight paths would increase — a benefit,

In preparing for the public hearings on noise, the Envircnment Council found little infor-
mation available on the economic aspects of nmoise pertinent to the Alberta economy,
Consequently, InterGroup Gonsulting Economists Limited was hired to investigate this topic
and prepare a detailed report. The information that follows is a summary of their report,
Economic Aspects of Noise in Alberta (Wiens and Kinley 1980).

Determining economic damages due to noise is difficult because of insufficient data and
imprecise methods of estimation, Nevertheless, because the economic impacts of noise are
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localized in area, caleulating economic losses due to noise is easier and more direct than
calculating losses from many other environmental contaminants, The study by InterGroup
found that economic impacts of noise arise in the workplace, from road and air transpor-
tation, construction and industrial activities, and from noise sources around the home.
Tahle 1 summarizes the costs of noise for some areas of impact,

In the workplace, InterGroup found that the caosts arising from auditory and extra-auditory
effects on workers in Alberta total about $65 mililion per year. This figure represents the
cost of hearing impairment suffered by workers; absenteeism and sickness; higher compen-
sation assessments due to claims for hearing impairment accidents; lower productivity and
morale; higher costs of medical care, insurance, and safety; a higher rate of turnover among
workers; and other factors less easily measured, such as higher stress and lower individual
well-being. Additional costs are imposed on the public in order to support programs of
medical care and rehabilitation for workers with hearing and health problems. A reliable
estimate of these costs cannot be made at present,

These losses occur mainly in agriculture, resource extraction intlustries, construction,
heavy equipment operation, and manufacturing. If workers in transportation, communication,
public administration, and service are included, as suggested in Brief 107, the economic
impact of noise in the workplace would be even higher.

Around the hoame, environmental noise from a variety of sources affects the real estate value
of residential property, The value of property near noisy streets and under airplane flight
paths is lower than similar property in quiet areas. This difference indicates the loss of
satisfaction homeowners and renters feel due to noise, People who valug quiet will either
not buy a house in a noisy area or will only buy the quietest homs available within their

price range,

ft is possible 1o determine only rough estimates of the economic impact of road transpor-
tation nojse in Alberta. Although noise surveys have been conducted in Calgary and
Edmonton, the data is incomplete hecause of their rapid growth rates, Nevertheless, through
indirect methads of estimation, it is likely that traffic noise damages, as refiected in reduced
property values, are at least $350 million throughout the province, Assuming a 4 percent
discount rate and a 20-year lifetime for housing stock, annual noise damages due to traffic
would be about $26 million,

This value is lost by property in areas which are already noisy due to existing truck routes
and arterial roads with high rates of traffic flow, As well, the value of property declines in
existing quiet neighbourhoods when roads are expanded from two lanes to four, or desig-
nated as new truck routes,

To obtain more accurate figures, noise levels would have to be monitored along major
streets and arterial roads in Edmonton, Calgary, and other larger centres in Alberta. The
number and type of dwelling units exposed to the noise, the degree of exposure, and the
relative property value would have to be determined, Surveys could also he done in residan-
tial areas next to roads in Edmonten and Calgary where noise-attenuation barriers have been
built in an attempt to reduce the nolse impact, These latter surveys would show whether or
not the value of dwellings was enhanced after construction of the barriers,
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Tahle 1. Noise Costs

Noise Annual § Loss
Problem/Source {millions} Impact

Industrial Workplace 65 hearing loss, sickness,
stress, absenteeism,
higher compensation
assessments, accidents,
lower productivity,
higher turnover of
workers

Trattic 26 lowered capital value
of residential property

Airports and Aircraft 12t0 17 lowered property
value

Around the Home 3tob noise stress in terms
of accident rates,
and the value of 2
noisy compared to
quiet apartment

Construction/industrial 1.5 lowered property
value

Total 107.5 to 114.5 million/year

The noise from air transportation in Alberta fowers the value of residential property in a
fashion similar to road noise, although it affects substantially fewer people. By comparing
property values, the estimated damage due to aircraft noise is between $12 million and $17
million per year, This estimate does not include the impact on schools, hospitals, and
commercial property, the value of which are affected less by noise,

These losses occur in areas near airports, with noise levels measured according to the noise
exposure forecast {(NEF) scale, This scale predicts decreasing levels of noise exposure moving
away from an airport, Similar NEF values are joined to indicate noise caontours around the
airport. NEF contours are calculated according to the direction and projecied number of
take-offs and landings, types of aircraft, time in the air, and time of day, Adding 35 to the
NEF values approximates the corresponding noise levels in dBA Leq. Areas outside the NEF
25 cantour are generally considered acceptable for residential development,
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The Edmanton Mupicipal Alrport clearly affects more dweilings and people than any other
airport in Alberta. Thirty-nine percent of the dwellings in Alberta within NEF 25 contours
are adjacent to this airport, Over 60 percent of these are apartments, Wiens and Kinley
(1980} cite a University of Alberta study which concluded that “in 1976, consumer valu-
ations of Edmonton property affected by aireraft noise were $13 million less than they
would have been had noise levels not exceeded 20 NEF* (Wiens and Kinley:55).

In addition to lowered value of residential property, “...aircraft noise imposes considerable
costs on airport users and users or potential users of land adjacent to airports and airport
access routes’ [Wiens and Kinley 7980:54), The need to build airports out in the country
increases the costs for major access facilities, generates more road traffic noise for some
areas, and greatly increases travel costs to the airport for passengers and employees, In
addition, considerations given to reduce potential noise impacts and protect the airport can
increase the cost of buying land for the alrport zone, “Because of the requirements for
airports to have a ‘noise right-of-way’, land assembly costs increase with noise levels. For
example, a reduction of 10 NEF would release 50,000 acres from the right-of-way at a
potential saving of 3100 million at current [and cosls in urban fringes of Alberta” {Wiens
and Kinley 1980:54). Although incalculable, another loss is the cost incurred by individuals
who move to escape the noise,

Noise in the domestic enviranment both inside and cutside the home causes economic
losses for people in thejr own homes and for their neighbours, Greater concentrations
of people in apartments and townhouses, along with more appliances, tools, and pets;
poor construction of buildings; and more cars packed into residential parking areas create
domestic noise problems with far-reaching implications, “For example, it can encourage
individuals 1o seek privacy by migrating to low-density suburbs, thereby incurring greater
costs for transportation, infrastructure development and municipal services (Wiens and
Kinley 1980:57),

The economic impact of domestic noise is estimated to be between $3 and $5 million
per year (Wiens and Kinley 1980). These figures are based on the cost of noise stress in
terms of accident rates, extrapolated from an American study plus the discounted value of 2
noisy apartment compared to a quiet one as determined in the 1974 Calgary noise survey,
This loss is an estimate only and is probably understated since no specific studies have been
done.

Construction and industrial noise which affect people offsite also have a detrimental effect,
Edmonton and Calgary have a high level of canstruction activity and it is conceivable that
perhaps one percent of the population js affected, Through a comparison of property value
in a fashion similar to the evaluation for road noise, the capital loss on residential property
exposed to construction noise is estimated to exceed $20 million, or $1.5 million per year
{Wiens and Kinley 1980},

Industrial noise has been less of a problem because usually wide areas separate residential
and industrial land uses. Cumulative small increases in the ambient noise leve! due to the
expansion of industrial operations and plant capacity, however, are generating more concern
among residents, For example, Brief 145 described how progressive increases in the “back-
ground roar* from Refinery Row in the Gold Bar area of Edmonton are a concern for residents
who view the noise as an intrusion and fear decreasing value of their homes.
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Footnotes for Section 2.2 Extra-auditory Effects

1

2,

3.

4.

5.

Briefs 3, 4,5, 6, 8,0, 11,
13, 14, 15, 15, 17, 18, 19,
22, 24, 25, 27, 29, 31,
34, 38, 44, 45, 46, 47,
49, 52, 53, 54, 57, 60,
61, 62, 69, 70, 74, 78,
81, B4, 86, 90, 91, 92,
93, 94, 95, 97, 98, 100,
101, 102, 107, 108, 108,
110, 118, 120, 123, 124,
125, 127, 131, 132, 134,
136, 138, 146, 147, 148,
150, 182, 154, 185,

Briafs 57, 84, 124, 125,
Briefs 8, 18, 28,
Briefs 9, 11, 98.

Briefs 6, 38, 49, 84, 109,
119, 148,

. Briefs 8, 34,91, 93, 101,

108, 116, 123, 125, 132,
152, 154,

. Briefs 3,6,62,94, 136, 150,

. Briefs 24, 26, 29, 44, 46,

95, 97, 107, 146, 152, 154,

. Briefs 14, 48, 49, 63.

. Briefs 3, 5,8, 11, 13,17,

22, 24, 25, 27, 34, 44,
45, 60, 62, 69, 84, 90,
91, 92, 93, 85, 98, 101,
108, 111, 114, 116, 120,
125, 132, 136,

. Briefs 5, 62, 135,

12, Briefs 8, 13, 17, 22, 27,

34, 60, 69, 90, 91, 101,
108, 111, 114, 118, 120,
125, 132,

. Briefs 24, 25, B2,

. Briefs 6, 31, 87,

. Briefs B4, 102, 150,
. Briefs 11, 91, 108, 148.

. Briefs 4, 6, 6, 8, 11, 13, 18,

22, 27, 33, 49, 60, 62, 74,
81, 91, 93, 94, 102, 108,
116, 148, 150, 185,

. Briefs 3, 19, 42, 75, 81,

86, 82, 97, 107, 124,
131,134,
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It has been established that noise is a problem in Alberta because it has unwanted and often
harmful effects on people. There is also a growing realization that noise problems are
expensive,

Section 3 reviews in detail the specific sources of noise problems which exist in Alberta,
namely, transportation {road, railway, and aircraft), work-related, domestic, and recreation
noise.

3.1 TRANSPORTATION NOISE

Noise from air and surface transportation pervades our communities. |t affects our health
and reduces property values, Sixty percent of all the briefs submitted {94 out of 156)' made
specific reference to transportation noise, Of these, 81 briefs? were particularly concerned
about noise from road traffic. Twenty-nine briefs® mentioned alreraft noise and 13* identi-
fied noise problems associated with railways, Although most of the briefs pertaining to
aircraft and railway nolse came from Edmonton and Calgary, other areas of the province
appear to have their share of concerns regarding road transportation noise. (Twenty-six of
the 81 briefs which dealt with traffic noise came from areas other than Edmontan and
Calgary.}

This magnitede of concern is not surprising in light of neise problems documented else-
where in the world. A background report prepared for the May 1980 Canference on Noise
Abatement Policies organized by the Organization for Economic Co-operation and Develop-
ment (OECD) documents the present and future state of the noise environment in member
countries {OECD 1980:11-19), Table 2 shows the percentage of popuiation expased to
aircraft and road traffic noise in various OECD countries. It is interesting to note that the
estimated number of Canadians exposed to aircraft noise, though lower than in the U.S., is
significantly higher than estimates for Japan and Europe, particularly in the upper noise
ranges {over 65 dBA). This difference is surprising given the generally low population
density of Canadian cities and the abundant space available compared with Japan and
Europe, The conclusion appears to be that in mature industrial countries where noise is
recognized as a serious problem, steps can be taken in spite of difficuities of land cost and
space to protect people from excessive noise. Table 2 also indicates that approximately 15
percent of the population are exposed to an cutdoor noise level {from road transportation)
greater than 65 dBA [daytime Legl, corresponding to approximately 100 millian inhabitants
for the whole of OECD* (OECD 1880:156). Approximately 50 percent of the population of
the OECD countries is exposed to road traffic noise levels exceeding 55 dBA, While the 65
dBA noise level is regarded as an absoiute upper acceptable limit, the 55 dBA level is used
by a number of countries as a target level for permissible maximum naise, The fact that
approximately half of the OECD population currently exceeds this target level signals a
significant problem.

The concerns about transportation noise voiced at the public hearings are also consistent
with the findings of the Edmonton and Calgary noise surveys, Both studies clearly identified
various locations where residents are exposed to high noise levels, In Calgary, the survey
concluded that ““oceupants of houses along the major arteries which have been widened are
subjected to something approaching intolerable canditions...”” (Dunn and Janes 1974:12).
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The major conclusion of the Edmonton survey was “'that noise from vehicular traffic is of
greatest concern to citizens [and] that there are sufficient numbers in the vicinity of the
major truck routes and arterial roads to be serious [sée]" (Bolstad 1973:19), Another
concern to residents in Edmonton was “aircraft noise in the vicinity of the Industrial
Airport and associated Tlight paths” (Bolstad 1973:19].

The evidence and concerns expressed at the public hearings regarding road, railway, and
aircraft transportation noise follow.

3.1.1 Road Transportation Noise

Vehicular naoise is widely recognized as the major contributor to the public’s total noise
exposure {EPA 1980:24), Evidence from the public hearings indicates that Albertans are no
exception. Of all the sources, noise generated by motor vehicles (cars, buses, trucks, motor-
cycles) received the greatest attention (817 out of 156 briefs).

The vehicular mise source of greatest concern was identified to be the major urban transpor-
tation arteries which impact on neighbouring residential areas., Within the vehicular flow,
trucks were most often identified as the primary problem and many briefs presented
opinions on the effectiveness or ineffectiveness of truck routes, Other particularly noisy
elements in the general traffic flow were specified: vehicles with poorly maintained, inapprop-
riate, or non-existent mufflers; motorcycles; buses; and emergency vehicles using sirens
excessively, Various characteristics of the road surface, tires, and their interaction were also
identified as contributing to vehicular noise levels. Other factors included location and
frequency of traffic signals and speed controls, and poor driver attitudes which fead to
squealing tires and other exhibitionist activities. These concerns were repeatedly emphasized
at all hearing locations. |t is probably safe to conclude that vehicle transportation noise
problems extend far beyond the specific neighbourhoods and communities which partici-
pated in the public hearings, impacting on a large proportion and broad distribution of
Albertans,

The Road Network Planning Problem

Traffic noise is commanly the feature of a neighbourhood mast disliked by the most people
{(Benwell and Repacholi 1979), Participants at the public hearings from neighbourhoods
and communities across Alberta identified many residential areas perceived to be severely
impacted by noise from major arterial roads and truck routes,

Table 3 lists specific areas where traffic noise is a problem. The briefs pointed out that
throughout Alberta, highways and arterials are absorbing more and maore traffic, For example,
in Brief 13 residents from Willow Park in Leduc reported that the addition of lanes on
Highway 2 and the new access roads resulted in a 5 to 8 dBA increase in both peak and
average noise Jevels between July 1979 and May 1981, Their 1981 survey showed that peak
noise levels remain near 80 dBA throughout the night. As another example, the City of
Edmonton Transpartation Systems Design Department in Brief 8 reported that the City has
created several very noisy corridors by encouraging traffic or forcing trucks to use specific
routes. The result has been increased noise levels and increased annoyance, speech inter-
ference, aconomic cost, and stress — ail leading to a continual demand for noise reduction,
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Table 3. Areas with Road Transportation Noise Problems identified at the Hearings

Location Area Problem/Source
Edmonton Calder® 97 5t., 127 St., 127 Ave,,
137 Ave,, St, Albert Tr,,
113A St,, 132 St,, 153 Ave,
Hermitage/Beverly® Santa Rousa Road
Strathcona’ 89 St,
Lansdowne/Malmo® Whitemud Freeway
McKernan? 114 5t
Other'® 125 Ave,, and downtown streets
Leduc Willow Park! Highway 2
fort Saskatchewan'? Highways 15 and 21, some
internal roads
Calgary Hilthurst/Sunnyside'? Memorial Drive, 10 5t. NW,

Grande Prairie'®?
Edson??

Red Deer?’

Lethbridge??

Briar Hili/Houndsfield*

Bowness's

Southwest Area'®
Richmond Hill"?

Downtown'®

Normandeau

Other

and 14 St. NW, Centre St,
16 Ava. N

Trans-Canada Highway,
hotel traffic

Glenmore Trail, Crowchild Trail
33 Ave, SW

All stroets

84 Ave,

Highway 16, other truck routes
Niven Street

Truck routes

Trucks going to asphalt plant
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A number of briefs?® reported that environmental deterioration of residential areas is
attributable to the establishment of truck routes and increasing traffic on them,

Once-quiet residential neighbourhoods are finding that they are no longer quiet and new
residential areas are being built in areas with known or projected vehicle noise problems,
The City of Calgary Transportation Department in Brief B3 reported that they have incor-
porated a design noise level guideline of 60 dBA Leq{24) into the design of both new
residential developments and transportation corridors, However, a general need exists
throughout the province for noise considerations to be more appropriately incorpaorated
into all land use planning and transportation planning decisions. It also appears that traffic
flow controls, such as stop lights, need to be evaluated for their potential to generate
noise,? 4

Othar Aspects of Vehicle Noise

Many participants at the public hearings stated that the causes of vehicle naise probiems
go beyond inadequate land use and transportation planning to include a number of technical
and hehavioural factors.

Various types and conditions of road surfaces, tire tread designs, and their interaction?®®
are significantly increasing noise levels, On high-speed roads, “rolling’* or tire noise is 2
greater problem than engine and exhaust noise, Even on lower speed roads, the presence of
pavement faults causes trucks and their boxes to bounce and rattle,?®

Particularly noisy types of vehicles within the general traffic flow were identified as trucks,?”
motorcycles,?® and buses.?® It was also reported that the inappropriate use of sirens on
emergency vehicles®® and the Jacobs brake on trucks®’ cause noise problems during the
night.

Poor vehicle maintenance, lack of mufflers, and faulty or inappropriate muffiers®? were
often vehemently cited as being particularly bothersome. For example, Brief 36 reported
that In some areas of the province school buses operate with straight pipes rather than
mufflers, creating considerable noise in residential neighbourhoods.

Deliberately noisy driving behaviour such as squealing tires and rewving engines®® also
contributes to road noise.

Industry’s Viewpoint

Representatives of trucking associations,®® truck manufacturers,’® and a motorcycle
association®® acknowledged being aware that their vehicles draw cansiderable criticism
because of noise, They discussed in technical detail the noise prablems of the epgine,
cocling fan, exhaust, air intake, transmission, and chassis, and described their efforts to
reduce nofse emission, It seems clear that trucks and motorcyeles from the manufacturers
or dealers are meeting federai standards, The Increase in noise problems Js attributed mainly
to the increasing number of vehicles, as well as failures or improper repairs such as exhaust
system leaks, failed thermostats on clutched fans, incorrect mufflers, improper fan blade
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replacements, and removal of engine neise reduction panels, It was also suggested that lack
of noise-related training for drivers results in poor driving habits.

The vehicle fleet (trucks and cars) is steadily increasing in Alberta and is expected to double
in the next 20 years {Table 4}. Evidence indicates, however, that individual cars, trucks, and
motorcyeles are hecoming quieter with impraved technofogy. Tire noise remains a problem
and becomes predominant at speeds of 60 to 65 km/h, Another less technical, but very
difficult problem is how to reduce noise which results from individual tampering and poor

attitudles,
Cantroiling Vehicle Noise

The factors contributing to vehicle noise are diverse, with some perceived 10 be more
easily remedied than others. In fact, the easiest solutions have probably already been
developed and it will get progressively harder to solve the remaining components of the

problem,

The most cbvious approach is to alter the noise-producing components of the source — the
vehicles and tires, For example, several truck manufacturers explained that the main sources
of truck noise are continually being studied and redesigned to lower their noise emissions,

In addition, two types of regulations can control noise at the source: the first regulates
permissible naise emissions of new vehicles; the second attempts to regulate the continued
maintenance of vehicles to certain standards and the manner in which vehicles are operated,
The first is primarily within the federal jurisdiction, although previncial support for more
stringent regulations where appropriate and encouraging research into such technical fields
as tire design and road surfacing could produce considerable results. The second area,
requlating the use of vehicles, lfes within provincial and local jurisdictions. Either through
provincial regulations or local by-laws {as provided for under Section 16(1) of the Highway
Traffic Act (RSA 1980 cH-7]}, noisy vehicles and inconsiderate drivers can be removed from
traffic, Regular vehicle testing, currently found in some jurisdictions, can check for adequate
mufflers, However, unless the proportion of faulty or modifiad vehicies is large, testing
would probably not reduce average noise levels significantly, but might reduce intrusive
peaks (EPA 1980). Strong enforcement for those with poor driving practices could be
beneficial, Hf enforcement is supported with meaningfu! fines, considerable improvements
could be expected, An important point to be considered is the difficulty individual com-
munities would experience in fully reducing vehicle noise unless standards are applied over a
large area, This may be achieved by the development and widespread use of a model munici-
pal noise control by-law as described In Section 4.1,

Perhtaps the most publicized and cantroversial approach to controlling vehicle noise Is using
acoustical barriers?? such as herms and walls. These can be used both in early planning and
design stages and as retrofit measures to give relief to existing residences fram mounting
traffic noise, An apparently effective variation of the acoustical barrier used in urban
redevelopment situations js designing the first row of buildings facing a noise source to form
a “barrier block” for acoustical shieiding.
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Year Passenger Cars Trucks Total
1968 482,375 197,893 680,268
1970 503,825 205,739 709,664
1971 525,524 214,120 739,644
1672 562854 227,008 779,862
1973 582,167 246,440 828,607
1974 620,480 273,548 894,028
1975 690,330 318,932 1,009,262
1976 704,743 318,193 1,023,938
1977 760,861 335,568 1,096,429
1978 855,419 370,600 1,226,019
1979 849,233 405,679 1,354,912
1985 {projection}* 1,142,944 515,114 1,658,058
1990 (projection} 1,363,785 620,550 1,984,335
1895 {projection} 1,584,627 725,985 2,310,612
2000 (projection) 1,805,468 831,421 2,636,840

Source: Alberta Treasury 1880:125,

*Trend line projection.
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Other noise-contro! technigues exist which only provide protection for interior living
areas: arranging rooms and corridors so that noise-sensitive areas are furthest away from
traffic noise, and providing good acoustical insulation at the time of construction. Detailed
discussions of these technoiogies are found in Section 4.

The approach mast often mentioned at the puhlic hearings focussed on land use and transpor-
tation planning to separate the public from nolse. This appreach encompasses a range of tech-
niquas including site planning, incorporating noise considerations into land use plans and
subdivision decisions, careful municipal truck route planning, and traffic control planning to
mirimize noise by managing speed and interruptions of flow.

The transportation planning departments of both the City of Edmonton and the City
of Calgary presented substantial briefs?® addressing these techniques and outlining current
transportation planning practices and problems. Both acknowledged a growing demand by
neighbourhood groups for relief from road noise. They also noted that city-wide noise
contral policies and programs must be shared with other departments, such as the planning
and building departments. There also must be co-ordination with provineial transportation
planning and development activities, primarily through Alberta Transportation’s programs
regarding arterial roads and major corridors. The point was made that the planning agencies
{local or pravincial} should also consult affected residents to develop effective mitigative

solutions.

3.1.2 Railway Noise

Railway noise is not a major problem in Alberta, However, it does seriously disturb certain
communities and neighbourhoods adjacent to rail facilities, A total of 13 briefs®® made
reference to railway noise problems ({see Table 5}, Canadian National (CN) in Brief 1 described
their efforts to date to reduce noise levels,

CN stated that “railways are noisy by nature and can be bothersome 1o people who live
nearby.” In fact, railways generate a variety of noises. ldling engines emit mostly low-
frequency sound with the frequency rising as engine speed increases. On moving trains, the
engine, exhaust muffler, fans, electrical generator, wheel/rail interaction, and whistle can be
very noisy and can cause severe vibration, Rail yard noise results from such activities as
coupling and uncoupling train cars, and switching, marshalling, and classifying trains,

Brief 147 stated,
Most traffic seems to consist of freight traing of aver 100 cars, with typically five or
six power units;, when these trains are accelerating, the noise level outdoors is best
described as shattering and is disturbing indoors toa fespecially at night); the accom-
panying low-frequency vibrations contribute further by rattling loose objects finclud-
ing sorme window panes).

Very positive comments were received, however, from the Calder area of Edmonton which a
decade age had serious problems with the hump vards, Now only a few complaints are
expressed about shunting noise, vibration, and the occasional whistle in the yard. Brief 3, in
fact, commends CN for its mitigative measures, citing them as "an example of what
industries can do If they are trying to be co-operative,”



S TR bt T et s e s e o a L T T e e -

TN

it i, st 7,
It o LSRR

o e e S st L LT IV RIS

65

Table 5. Areas with Railway MNoise Problems Identified at the Haarings

Location Area Problem/Source

Edmonton Calder?? Yard activities
Hermitage* Railway clevated
Strathcona* 2 Shuffling trains in the

southside depot
Oliverts General train traffic

Fort Saskatchewan®* CN mainline through the
centre of town - 24-hour problem
assembling trains

Fort McMurray*5 Shunting trains at night
Loading and un|eading trains
Ground tremaors from
rail yard activities

Calgary Canyon Meadows* 8 General train traffic
Whistle blowing at controlled
crossings
Railway crossings

Bowness*? Train traffic through community
accelerating, long trains
Engine exhaust

Kipp*® Proposed move of rail yard
from Lethbridge to
Kipp
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Controlling Railway Noise

A strong message was received from all rail-oriented briefs, While trains are recognized
as inherently noisy, most problems can be avoided with good management and planning.
Brief 147 poetically stated: “the passage of the passenger train, The Canadian, Is rarely
noticed; freight trains are rarely missed.”

As with road noise prablems, control measures with the highest priority focus on the source.
CN has had considerable success in this regard in the Calder yard. The measures employed
Include: a noise-containing shed over the main retarder; noise harriers on both sides of the
group retarders; reducing source noise by modifying equipment and huying quiet equipment
if possible; elimipating night work where practical: meeting with community leaders, city
administrators, and acoustical consultants to correct specific problems; and keeping
employees continually aware of guieter operating practices.

At the local government level, Edmonton and Medicine Hat have prohibited the blowing
of train whistles within city limits, except for certain specified crossings. Other communities
are considering similar action, Banff National Park officials are asking the Canadian Trans-
pert Commission to ban the blowing of train whistles between the park's west boundary and
the Banff townsite. Representatives from the Transportation Department, City of Calgary in
Brief 83 reported that a by-law similar to Edmonton’s is being considered, Brief 72 suggested
that quieter alternatives to whistle blowing, such as the dropping barriers, little bells, and
flashing lights activated by the “'beautiful LRY" should be used to increase quiet and safety,

Berms and barriers can also effectively reduce rail noise, providing the railway is not elevated
and adequate consideration is given to potential noise prablems in all land use planning and
development decisions,*? As the Oldman River Regional Planning Commission pointed out
in Brief 47, however, the province should develop criteria suitable for and readily applicable
to most land use planning tasks. The research pragram of the Freight Development Branch,
Canada Department of Transport isdeveloping NEF contours for areas adjacent 1o railways.
Their studies may provide the opportunity to develop complementary provincial, regional,
and local land use planning procedures for areas of high railway noise exposure.

3.1.3 Aircraft Noise

Aircraft noise has a number of well-defined characteristics, Helicopters generally produce a
throb from the propeller biades, a sound which may carry long distances due to its low
frequency. The roar from jets results from air being forced through the engines and exhausted
at tremendously high speeds. This noise is at its peak during take-off, while during landing
the high-pitched fan noise dominates, The impact of aircraft noise depends on the distance
between the source and receiver, as well as the intensity of the sound at its source. Major
concern, therefore, is focussed on areas close to airports where air traffic is under take-off
power and where aircraft are relatively close to the ground,

Twenty-nine briefs focussed explicitly en noise generated by aircraft® © (see Tahle 6).
The major issues relating to aircraft are helicopter noise in Caigary and jet noise from both
the Calgary International and Edmonton Municipal airports, Helicopier noise was repeatedly
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Table 6. Areas with Aircraft Noise Problems identified at the Hearings

L.ocation

Area

Problem/Source

Edmonton (Municipal
Airport)

Calgary

Edson®

Warburg®

Other?s

Calder®!

Queen Mary Park®?

Prince Rupert District®?

Oliver® 4
McKernan®
Downtown area®?
Garneau®’
General city area®®
Vista Heights®®
Brier Hill®

Southwest Area®

Bowness®?

B737 fet traffic

B737 jet traffic, small jets
and small propellor aircraft

B737 jet traffic, small
business jets

Helicopter traffic

Aircraft generally

B737 jet traffic

B737 jet traffic

B737 jet traffic

Helicopters and aircraft

Large jet traffic {8737 and B727)

Helicopters

Helicopters and small
planes used for reporting
traffic conditions

Jets taking off helicopters

Helicopters
Forestry spray planes

Low-flying aircraft
Sky-diving activities

Helicopters in remote
areas

Small planesover bird
nesting areas
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icfentified® as the most distracting source of aircraft noise in Calgary. As Brief 60 explained,
part of the problem appears to occur because the heliport "'is located on the south side of
the river about two blocks east of the 10th Street bridge.’* Also, helicopter traffic appears
“to be heaviest on weekends when they are used for transporting construction material to
various sites in the downtown area.’”" Thus, noisy activities are increased at a time when most
pecple are home wanting and expecting quiet. The problem is poor timing and possibly the
use of an Inappropriately noisy technigque in the construction industry. Among the solutions
sugaested were relocation of the heliport away from downtown® and banning the use of
helicopters within city limits except for emergency services.®® Brief 94, the one Edmonton
brief which identified helicopter noise problems at the Edmonton Municipal Airport,
suggested that the minimum height that helicopters must achieve before leaving the airpert
be increased.

The jet noise problem was most clearly related to the Edmonton Municipal Airport,
although two Caigary briefs also mentioned disturbance from aircraft noise.®

It must ba noted that the level of concern results not just from the fact that air traffic has
increased but, as Brief 5 points out, because “during the past 35 vears resiclential areas
adjacent to the airport have increased very considerably and many more multiplefamily
units have been developed.,” The criticisms about jet noise primarily focus on increas-
ing traffic volumes, particularly noisy craft, and problems with flight scheduling.

Three briefs’ @ provided estimates of volumes of aircraft movements to illustrate the widely
expressed feeling’ ' that traffic volumes at the Edmonton and Calgary airports are steadily
increasing {Table 7},

The Edmonton briefs generally agreed that commercial jets are the primary contributors
of jet naise, although small jets and propeller aircraft were also mentioned. For example,
Brief 94 reported that the noise from a Lear jet is even harsher than that from a 737.
Briefs 101 and 103 reported that Time Air's Dash 7 flights are significantly quieter than
PWA'’s Airbus service, De Havilland Alrcraft of Canada Limited, manufacturers of the
Dash 7, attributed the reduced noise levels to various design features including propeller
configuration, reverse flow engine, and ability to handle steep approaches and take-offs, In
comparing the certified noise levels of various airplanes, de Havilland indicated that on
take-off, the Dash 7 is about 19 dBA lower than required minimum levels and 10 dBA tower
on approach, while most other aircraft are very close to the minimum requiraments,

Flight scheduling was also repeated|y criticized, Briefs 3 and 94 acknowledged that scheduled
take-offs and landings are restricted at night, but pointed out that charter flights and private
jets are not restricted and "aircraft activity is common during these {2300 to 0700 hours)
sleeping hours.” Brief 94 also noted the prahlem of heavy scheduling of traffic during the
supper hour {between 1700 and 1830 hours). With jet noise every 10 minutes, difficulty in
enjoying a summer barbeque or patic dinner was reported,

Controlling Aircraft Noise

Three briefs’ ? strongly recommended closing the Edmonton Municipal Airport as the only
solution to jet noise problems. The arguments basjcally focus en decreased noise, increased
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Table 7. Aircraft Movements in Alberta

Calgary Edmonton
Year International Municipal
1976 124,159 136,545
1977 134,486 164,271
1978 143,949 168,570
1979 165,193 188,727
1980 184,885 188,005
1985 (projection)* 257,046 258,387
1990 (projection) 333,125 322,075
1895 {projection) 409,205 385,763
2000 {projection} 485,284 449,451

Source: Alberta Treasury 1981:100.

*Trend line projection

safety, more cost-effective use of land, and subsequently improved road patterns in the city.
However, the proponents also recognized that the problem is one of land use planning —
incompatibie land uses have been permitted to establish too close to each other,

One planning technique frequently used in the vicinity of airports Is the noise exposure fore-
cast. Contour maps of NEF values (Figure 1) identify the range of various degrees of noise im-
pact, Brief 11 pointed out that in the vicinity of the Edmanton Municipal Airport, residences,
at least five hospitals, a number of extended care facilities, and numerous schools are within
the NEF 25 contour. The actual impact of jet noise on these institutions is unknown although
Brief 3 reported that school classes are interrupted by aircraft noise. Brief 3 recommendad
that new residential developments not be permitted within at least a mile of the NEF 25 or
higher contour. Another approach is to soundproof facilities disturbed by jet noise, A U.S.
Federal Aviation Administration study concludes that it is feasible and practical to sound-
proof schools, hospitals, and public health facilities located near airports {FAA 1977).



70

Various forms of traffic management at both the Calgary International and Edmonton
Municipa!l airports were suggested to eliminate the roisiest jets, and to regulate flight patterns,
traffic volumes, and schedules.” 7 For example, Brief 62 recommended that a northern
take-off be used more frequently at the Calgary International Airport, especially by the
noigier jets, This practice would reduce the noise impact on the residences south of the
airport. Similarly, for the Edmonton Municipal Airport, Brief 94 recommended that Calgary-
hound jets which must take off to the north shauld complete their arc over the west end 10
reduce the period of jet noise over the city. Brief 103, pointing out an Ontaric example of
traffic management, reported that the City of Toronto has hanned jets from the Toronto
Island Airport. The inference drawn was that simifar restrictions on jet traffic should be
considered in Alberta. (See Section 4 for a discussion of the economic implication of such

an approach.}

Early in 1982, the Draft Edmonton Area Aviation Master Plan 1981 was released, The plan
places considerable emphasis upon the noise problem of the municipal Airport, including
noise exposure forecasts for various situations, These forecasts were mapped; some are
illustrated in Figure 1. Figure 1 shows the 1977 noise exposure forecast contained in the
City of Edmonton Land Use By-law and demonstrates the significance of increasing or
decreasing large jet traffic. If large jet traffic were removed from the airport, noise levels
would be reduced substantiatly. In this case, almost all residences would be found outside of
the 30 NEF contour.

The hearings identified widespread public dissatisfaction in neighbourhoods adjacent to
several of Alberta’s major airparts. Internatienally, this is a comman problem despite efforts
over the last 10 years to reduce aircraft noise at the source, The OECD Canference on Noise
Abatement policies recommended that "'in order to speed up a reduction in noise levels, the
retirement or retrofit of non-acoustically certificated aircraft is needed” (OECD 1980:ix).
For immediate relief from aireraft noise, the OECD recommended that site-specific measures
be pursued, such as altering flight paths, imposing strict curfews, changing take-off and
landing flight procedures, applying land use controls, and soundproofing houses (QECD
1980:x). The use of these techniques in Alberta is discussed further in Section 4 which
explores the nolse control options in this provineca.

3.2 WORK-RELATED NOISE

Worlcsites are a major source of noise in Alberta, Workplace noise affects not only workers
on the worksite, but in many cases, residents near the worksite, Noise may stiil be considered
an indication of progress to some, but its impacts on the workplace and its intrusion inte
our homes and recreational areas are increasingly condemned,

The Environment Council received 59 briefs’ * which referred to noise problems associated
with work activities, More specifically, 38 briefs” ® addressed the on-site issues of workplace
noise and 31 briefs? ® identified hroader concerns about the impacts of noise beyond the
worksite,

Industrial noise affects people both on-site and off-site, although the severity of exposure,
and the short- and long-term effects differ. On-site noise afiects the entire work force to
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some degree, The number of on-site workers exposed to noise ievels high enough to result in
hearing loss can be determined with reasanable accuracy. Industrial noise also disturbs
people off-site, primarily those in houses located next to industries. Workers on site generally
have more prolonged and consistent expasures to higher noise levels than people disturbed
off the site. On-site exposure not only causes hearing loss, but there is increasing evidence
linking noise to accidents, absenteeism, and the whole range of extra-auditory effects
discussed in Section 2. Off-site, the noise is generally associated with annoyance, and in
more severg cases, loss of sleep and interference with communication, Because of these
differences in the impacts of industrial noise as well as differences in the range of control
approaches, on-site and off-site problems are discussed separately,

3.2.1 On-Site Noise

Noise s widely recognized as the most prevalent health hazard in the workplace
(Throckmorton 1981}, An American industrial insurance survey revealed that hearing loss is
the largest single compensable health probhlem (Howard 1879), It is not surprising then, that
of the 38 briefs dealing with on-site workplace noise, 167 7 specifically addressed hearing
loss and other physical effects such as tension and digestive prohlems, These concerns
were raised by individual workers, labour representatives, industrial employers, and health
professionals,

Individual workers and representatives of labour organizations provided information on the
magnitude of the problem. The following noisy worksites and occupations were described:

electrical generating stations’ ®

sheet metal workshops? ®

foundries and heavy fabrication industries®®
mining®!

oll and gas exploration®?

agriculture and related industries® ?
construction®*

The severity of nolse-related problems that workers in these occupations are exposed
to was demonstrated in Brief B9 which pointed out that hearing loss is a common disability
among sheet metal workers and boilermakers, In fact, such hearing loss is colloquially
known as “boilermaker's disease.” Until recently, rural residents apparently had been
unaware of health problems due to noise in farming and the agricultural service industries,
Brief 68, however, pointed out that there Is evidence that farmers are now beginning to use
hearing protection, Briefs 10 and 67 reparted that truck drivers are commonly hard of
hearing in the left ear from driving with the window open, thus being exposed to high noise
levels over lang hauls.

Other workplaces were reparted to have identifiable noise problems which are not likely to
lead to hearing loss but which apparently cause noise-related problems:

University of Calgary {outdoor radio broadeasting)®®
Mount Royal College Library®®
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schools®?

hespitalst

open-plan offices® ®

offices and institutions with noisy air conditioning®
post office®

bars and discotheques®

As the Alberta Federation of Labour pointed out in Brief 107, there are numerous work
situations in all employment sectors with unacceptable noise levels {see Table 8],

The Council received a variety of estimates of the total number of people in Alherta exposed
to hazardous noise levels in the workplace (see Section 2.1). It is estimated that 10 to 12
percent of the total work force may incur a hearing loss over 20 to 40 years of exposure to
occupational noise, While most of the people who presented briefs recognized the existence
in Alberta of regulations to protect workers from the effects of noise, many believed that
the regulations are not adequately enforced.®® For example, Brief 29 reported that only 30
percent of all worksites in Alberta have occupational health inspection services, Brief 107
stated that only about 45,000 workers, or less than 10 percent of the total work force, are
covered by hearing conservation programs,

Brief 29 also pointed out that because a majority (78 percent) of worksites in Alberta
have less than 10 employees, the provision of adeguate pretesting, monitoring, and noise-
attenuation programs tends to be costly for small-scale employers to administer and difficult
to enforce from a government perspective. These problems emphasize the need to identify
the resources that are required to ensure adequate enforcement of current regulations to
protect all warkers from the impacts of noise (see Section 4.2).

The Council heard evidence that both employees and employers need to be aware of, and
are recognizing their responsibilities to reduce the impacts of noise. For exampie, in Brief 59
a union representative acknowledged the potential rode of labour groups to encourage
greater use of hearing protection. The brief included the following admission: “Theunion
has been lax, as we have not promoted and encouraged the protection from noise among our
members to our full potential,’” However, it also pointed aut that empleyers generally and
the various government departments having urisdiction over this problem have nat adequately
supplied workers with hearing protection and encouraged them to use it. Alberta Power
Limited in Brief 106 recognized that employees in generating stations are exposed 1o noise
levels in excess of the eight-hour allowable limit. They are attempting to alleviate the noise
problem by using engineering technigues, buying quieter equipment, enclosing work stations,
providing and encouraging the use of protective equipment, administering a hearing conser-
vation program (since 1968), and discussing with employees the effects and hazards of
noise. The City of Calgary, ancther major employer, described in detail in Brief 85 its
hearing conservation program which includes working with various city departments to
quieten noisy work areas and encouraging purchase of the quietest equipment available.
They also have direct employee programs such as routine audiometric tests and pravision of
hearing protactors, Drief 29 identified “joint job safety committees,” which consist of
management and labour developing safety strategies together, as being able to assist in
providing noise control and protection. However, three briefs® emphasized that the pro-
vincial government should assume greater responsibility for ensuring that its own regulations
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Table 8, Recant Examples of Noise Levels Found on Selected Alberta Worksites

Mail room

Typewriter

Mag Card typewriter

Lawn mawer, push type {4 cycle)
Lawn mower, push type {2 cycle)
Tractor mower, pull type
Kitchen

Wood-working shop
Jackhammer breaking concrete
Car wash

Road grader

Caterpillar D9

Front-end loader {tractor}
Carbon arc welding
De-harker

Chipper shredder

Re-saw {trim blade)
High-speed cut off saw
Pianer

Standard sander

84- 86 dBA

72-76dBA

80 dBA without cover, 76 dBA with cover

92 - 96 dBA variance of speed

90 - 94 dBA variance of speed

90 - 94 dBA in tractor cab

From 72 dBA in baking area to 86 dBA in
pot-washing area

100- 107 dBA

108 dBC

78 - 92 dBA, (inside car entrance to exit respectively)

97 dBA

102 dBA

100 dBA

96- 102dBC

100 dBA

120- 130dBA

105 - 122 dBA

95 - 105 dBA,

97-110dBA

90dBA

Source: Brief 107:2-3

are enforced, and as well provide greater leadership in the education of workers and em-
ployers about the hazards of noise. Both labour and management should wark together to
achieve safe levels of noise in the workplace (see Section 4.2}.

While many briefs questioned the enforcement of current occupational noise regulations,
only one argued the basic inadequacy of permissible exposure levels, The AFL stated
that the current permitted exposure to noise levels of 85 dBA {over an eight-hour perfoad)
is neither healthy nor safe. Instead, the AFL recommended that workplace noise should
never exceed 80 dBA, Crucial to achieving such a goal would be noise level monitoring of all
permanent worksites suspected of having noise levels in excess of 80 dBA. On non-permanent
worksites, the AFL recommended that there be an inventory and assessment of the noise
emissions of all machinery, tools, and equipment. They would be subsequently retrofitted
to meet the 80 dBA maximum, In essence, the AFL would like to see more emphasis in the
regulations on limiting noise emissions, rather than the onus being on the worker to wear
hearing protection.
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A number of briefs®® stressed that engineering controls at the source should be the highest
pricrity approach to reducing workplace noise, For example, Brief 102 pointed out that in
the forestry industry, noise abatement kits are available for skidders from such companies as
Caterpillar and Clark, and similar technolegies should be available for construction equipment,
In Brief 64, an acoustical consultant who advises industries on engineering noise-control
designs outlined various control principles and technigues. From his experience, if the noise
source can be identified, there is an almost 100 percent chance it can be successfully con-
trolled. The AFL also provided numerous examples of effective source controls. Preferable
to retrofitting source controls, however, is ensuring that adequate acoustical protection is
designed and built into work environments before operations begin, Brief 59 argued that it
is of utmost importance that approval frem a government body be required for industrial
buildings and designs prior to construetion,

3.2.2 Off-Site Noise

In the 31 briefs®™ which identified the off-site problems resulting fram workplace noise, it s
evident that there are two primary sources: noise from stationary worksites, and noise from
road and rail traffic generated by the work activities,

Noise from construction sites received the most complaints. Nine briefs? identified a
varlety of construction activities such as road, residential, and industrial construction,
which disturb neighbouring residents, Brief 102 reported that in certain areas of Edmonton,
noise from construction of apartment buifdings is continupus, As Table 9 indicates, much of
the equipment used on construction sites produces very high levels of noise. Back-up beepers
found on most construction equipment were also identified as particularly arnoying.™

While construction noise is largely related to urban growth, the oil and gas industry was
reported to be introducing noise problems into the rural environment,* Brief 115 Identified
two typical forms of noise from oil and gas operations: high-intensity nolse from well
drilling operations, and continual 50 to 70 dBA noise levels during operation constituting
long-term intrusion into previously guiet environments, “In the heavy oil areas of north-
eastern Alberta, up to 64 wells per section are being considered,... In the bitumen areas of
Cold Lake a well every two acres is a possibility.”” The conclusion is that the rural ambient
noise levels are rising much higher than the original levels. Brief 115 expressed particular
concern about the new hydraulic pumps (HEP units) used in the heavy oil areas.

Qil refinery facilities, particularly in Refinery Row in the Edmonton area, also appeat
to cause cumuative additions to the background noise in adjacent residential neighbourhoods.
Brief 145 stated that “The roar is the sum of individual industrial noises...particularly
attributable to compressors, fans, pumps, flare stacks, valves, and the plumbing generally
associated with handling and processing of fluid hydrocarbons and their products.*!

Other industrial and commercial activities which have impacts on neighbouring residential
areas or communities include blowdowns at power generation stations, '™ asphalt plants,'®! a
rapeseed plant,' industrial vacuum sewage trucks,'®? shopping centres,'®® and even home
occupations involving high-power hand tools, '
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Table 9, Noise Levels Generated by Construction Equipment

Noise Level {dB) at 50 Faet

Source; Reif and Vermeulen 1979; Table 3

60 70 80 80 100 1o
Compacters [Rollers) 4
W —W
g Front Loaders X
= A—F—A
£ & Backhoes N Y TP
5 = | Tractors o —M
b+
é Scrapers, Graders R
3 Pavers o
E M=
El | Trucks b B
S § Concrate Mixcrs w L
=2 [ Concrote Pumps *
£ln A——n
£}2 | Cranes {Mavable) ad oo
alE
2|2 t Cranes (Derrick) o
(7]
Pumps
-s E
wiE | Generators . -
g Compressors Lrrar A
& | Pneumatic Wrenches ssee
-2 (=%
ﬁE Jack Hammars and Rock Drills W—W
2
EJ{ Pito Drivers (Peaks) ool A
5§ | Vibrator . .
g Saws N
s New Measurements
w UK, Data
R European Data
M Manufacturer's Data



78

A number of these and other industrial noise generators also create increased truck and rail
traffic. Brief 4 pointed cut that new industrial activity in Fort McMurray has resulted in
more rail traffic and hence mare noise, In Red Deer, Brief 32 reported that servicing trucks
going to the Dow Chemical plant generate noise. In Lethbridge, Briefs 44 and 45 expressed
concern about the gravel trucks going to the asphalt plant. Brief 70 identified cement trucks
working on construction as a problem, and Brief 108 reported significant noise problems
from trucks supplying a wholesale food outlet,

Currently, outside of land use planning restrictions, which at most can separate incompatible
land uses, the only restrictions on off-site industrial noise are the guidelines set up by the
Energy Resources Conservation Board {(ERCB}. They establish “maximum permissible noise
levels applicable to energy rescurce industry operations, in particular, drilling rigs, compressor
stations, pumping stations, and gas well flaring’’ (ERCB 1980}. Brief 115 considered the
ERCB's permissible noise levels of 65 dBA daytime and 50 dBA nighttime as measured 15
metres from existing residences, to be inadequate, Brief 115 recommended that the per-
missible levels be “reduced to below 25 dBA, being about 5 dBA higher than the dominant
atmaspheric sound,” Brief 145 reviewed the two most recent ERCB decisions applicahle to
the Refinery Row area and concluded that the decisions illustrate a lack of concern regard-
ing troublesome noise, despite the guidelines.

Many energy-related facilities are located in rural settings, Rural areas normally have very
low noise levels and the residents expect that these levels will be preserved, In cities it is
normal to consider that a noise problem begins at 55 dBA, However, such levels wauld be
completely out of place in many rural areas where the ambient noise level is 35 to 50 dBA
or lower. What seems to be required is a measure of intrusive noise ievel; that is, the extent
to which the energy-related development raises the ambient noise level, The Council suggests
that a permanent energy-related facility be no more than 5 dBA Leq{24) above the ambient
noise level in rural locations.

The ERCB guidelines have been useful in the absence of any other regulations dealing
with industrial noise. However, one disadvantage is that noise measurements are taken near
existing residences rather than at the property line of the development. This means that an
industrial site could vialate the standard in the future, if new residences are built in the
noise-affected area, |t would be more useful if the location for measurements was standard-
ized at the boundary of the property. Anather disadvantage is that the directive does not
distinguish between temporary and permanent facilities. There should be a difference, as
residents will very likely tolerate a higher level of inconvenience if they know it to he
temporary in nature, Also, permanent facilities tend to expand, sometimes becoming a more
significant noise source. Therefare, a distinction should be made between noise levels from
permanent and temporary facilities, with more stringent rules for the permanent facilities.

The ERCE also investigates specific noise prablems in response to complaints. However,
the Council believes that the ERCB’s maximum permissible noise level is inadequate given as
a dBA measurement because individual readings do not accurately represent an acoustical
environment. The standard should be an Leq measurement (see Section 5.5), As well, the
actual permissible level should reflect a minimum increase over rural ambient sound levels,
Typical ambient sound levels in rural Alberta are 25 to 35 dBA Leq (Bolstad 1977) and the
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introduction of industrial noise levels of 50 dBA Leq, while perhaps complying with current
levels, would certainly be disturhing,

The Canadian Petroleum Association (CPA} in Brief 77 claimed that the oil and gas industry,
particularly in Alberta, has maintained a position of leadership in industrial noise awareness
and control. Restricting its comments to noise emanating beyond plant boundaries from
industry-related activities or facilities, the CPA reported that noise abatement measures are
emnployed at virtually all facilities. The brief also asserted that “the industry is fully aware of
and willing to accept the possible additional cost in improving and incorporating new noise
abatement technology into facilities developed in sensitive areas."” Current individual noise-
control efforts include: siting criteria for plant facilities which include noise considerations,
in-house noise seminars, standard design specifications for noise limits on equipment,
equipment enclosures, and special research projects to respond to specific noise congerns,

Like transportation noise, off-site industrial noise problems are closely related to land use
and transportation planning issues. Several briefs'®® stressed the need for land use planning
to adequately separate industrial and residential areas, One approach may be to incorporate
contrals into the Subdivision Regulation under the Planning Act, 1977, Residential sub-
divisions shauld be restricted in the vicinity of noise generators (see Section 4.5).

Where Industrial activities such as construction must temporarily disturb residential aress,
local jurisdictions can control the routing of heavy equipment and operational hours
through a municipal by-law, such as the model by-law suggested in Section 4.1, Also,
consideration must be given to the type of equipment used and the provision of incentives
for use of quieter equipment,

3.3 DOMESTIC NOISE

In their homes, people sleep, eat, relax, and socialize with other family members and friends
— all activities which usually require a quiet environment to he fully enjoyed, As the preced-
ing sections demonstrate, many residential areas in Alberta are exposed to unacceptably
high noise lavels from surface and alr transportation and industrial sources, There are also a
great many other noise sources around the home. Many complaints stem from annoying
neighbourhood activities such as neighbours’ dogs barking, wild parties, and loud music, Our
own use of noisy machines such as large and small appliances, power tools, lawn and garden
equipment, air conditioners, and ventilating systems also creates substantial noise.

Forty briefs'® identified various aspects of noise resulting from activities around the home,
Twenty-nina'® of these expressed concerns about the noise from neighbours’ activitles
disturbing privacy. Eighteen'® briefs identified noise problems caused by a variety of
consumer products used around the home,

3.3.1 Neighbourhood Activities

Inconsiderate and irresponsible hehaviour resulting in noise is the cause of much neighbour-
hood discord. Briefs referred to neighbours’ barking dogs,''? noisy parties,’"! leud music,'"?
public broadcasting systems,™? and the Calgary carilion,'* Alderman Lee from the City of
Calgary in Brief 83 reported that he has even had complaints about the noise made by
children playing in parks.
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Unlike most other types of noise sources, determining what levels are tpo noisy in these
circumstances is subjective; our own children, dogs, or parties do not seem as noisy as our
neighbours. Reducing or eliminating these noise problems requires behavioural changes
which encompass greater consideration for neighbours,

The most common control approach is for local governments ta adopt by-laws prohikiting
specific noises or nuisances. Many municipalities in Alberta have by-laws which prohibit
such things as broadeasting on public streets, train whistles, barking dogs, or simply ““any
unusual or unnecessary nojse likely to disturh persons in his neighbourhood'' (Grande
Prairie By-law C502, 1874:1), The Red Deer by-law {(No. 2626/79} has broad prohibitions
against community, fndustrial, and construction noise. Rather than establishing maximum
acceptable sound levels, the Red Deer by-law defines Joud noise as **an unnecessary noise, an
unusual noise or a noise which annoys, disturbs, injures or endangers the comfort, repose,
health, peace or safety of others" to be determined by the court which hears a prasecution,
The Calgary noise by-law (1974} is the most extensive municipal noise by-law in Alberta, It
places restrictions on domestic sources, prohibiting such things as the operation of power
fawn mowers, model aircraft with internal combustion engines, engine-powered snow
clearing devices during nighttime hours, and allowing animals to disturb neighbours, A
maodel municipal noise control by-law, which could easily be adapted to suit individual
municipal concerns while encouraging consistent province-wide control of domestic noise
problems, is needed (see Section 4.1}. Table 3-1 from the Ontario Model Municipal Noise
Control By-law illustrates the wide range of noisy activities which a municipality may
regulate or control {see Table 10},

Enfarcement of such municipal by-laws is usually the responsibility of police or by-law
enforcement officers, For example, Staff Sergeant Charlebois of the Grande Prairie RCMP
detachment reported that most noise complaints concern noisy parties — they receive an
average of three to five calls a night on the weekends and the oceasional eall during the
week. The detachment’s enforcement policy is to visit the source of the problem, ask that
the parties be quietened, and, if necessary, issue a ticket for creating noise under By-law
C502(1974}, While the municipal by-law appears adequate in Grande Prairie, Brief 131 from
an Edmonton resident reported that the police appear reluctant to do anything about noisy
neighbours and that the eventual fines are *’|laughable’' and ineffectual,

In Calgary, it has been necessary to supplement noise by-law enforcement with other
Iegislation such as the Criminal Code and measures such as strong police action in order to
deal with large noisy partfes. In Red Deer, even though the maximum fine provided for in
the by-law is $500, the highest fine issued to date has been $300, with the normal fine
about $150, McLaren (1979:22} cancludes that *,,.municipalities rarely appropriate adequate
finances to underwrite enforcement. Consequently, enforcement is either non-existent or
left to the grudging initiative of existing agencies, whase time and energy are already stretched
to the limit,” Enforcement of this kind depends on adequate manpower and finances, which
in turn is dependent on political desire to pursue certain standards, As suggested by the
Caigary police department, one potentially effective way of expressing such desire is to
increase fines substantially,

It is important to stress that enforcement of local noise control usually depends upon
public invelvement thraugh complaints, It follows that simplicity and publicity are reguired
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! 3. Prohihitions by Time and Place

i

f No person shall emit or cause ar permit the emission of sound resulting from any act
i tisted in Table 3.1 if clearly audible at a point of reception lacated in an area of the
municipality within a prohibited time shown for such an area,

; TABLE 31

PROHIBITIONS BY TIME AND PLACE

Prohibited Period of Time

Quiet Zone Rosidential Arca

1. Thedotonation of fireworks or explosive At all times At all times
devices not used in construction,

2. Thedischarge of firesrms, Atall times Atall times

The operation of a cambustion engine AL !l times At el times
which,
(i} is, or
{ii) isused in, or
{iii} is intended for usa in,
a toy or a madel or replica af any dovice,
which madel ar replica has no function
other than amusement and which is not a
COnvayance.

e
[A)

FAR o e i e at

“a i

b

The operation of any electronic device or At all times c
group of conneeted electronic devices

incorporating one or more loudspeakers

of other elegtro-mechanical transducers,

and intencted for the production, repro-

duction or amplification of sound.,

LA

Lokt S )

The operation of any auditory signalling At all times DAE
device, including but not limited to the ring.

ing of hofls or gongs and the blawing of hons

or sirans or whistles, or the production, re-

b production ar amplification of any similar

& sounds by elecironic means except where

required or authorized by luw or in

accordance with good salety practices,

m

aEry

6. The operation of any powsted rail car At al! times B
inchiding but not timited to refrigeration
cars, lacomntives or self-propelled passenger
cars, while stationary on property not owned
or contralled by a railway governed by the
Canada Railway Act,

7. The operation of any molorized eonveyance Arall times B
other than on a highway or other place
intended for its operation,

8. Theventing, releasa ar pressura relief of air, At all times A
steam or nther gaseous malterial, product or
compound {ram any autoclave, boiler prassure
vessel, pipe, valve, machine, device or system,



Table 10 cont,

Prahibited Period of Time

Quiet Zone Residential Aron
B, Persistont barking, calling or whining ar other At all 1imes A
similar persistent noise making by any domes:
: tic pet or any ather animal kept or usod for
; uny purpose other than agricultura,
10. Thoe operation af a commercial car wash Ag all times D&E
with air drying equipment.
| 11, Yelling, shauting, hoeling, whistling At all times A
! or singing.
I 12. The opération of o power assisted bang At alt times D&E
J lider or paralai!
; 13. The operation of any item of snow making At all times E
! eguipment.
14. Al selling or advertising by shouting At all 1imes D&E
or outcry ar amplified soumnl.
i 15. Loading, unloading, delivering, packing, D&E D&E
. unpacking, ar otherwise handling any
H containers, preducts, materials, or refuse,
whatsaever, unless necessary fer the
maintenance of essential services er the
moving of private househo!d elfects.
i 16. The operation of any equipment in D&E D&E
! connection with construction,
I
17. The operation or use of any tool for [« B
domestic purposes other than snow removal
, 18. The operation of solid waste bulk lilt C B
or refuse compacting equipment.
19. The aperation of a commercial car wash of c A

8 type ather than mentioned in item 10,

Prahibited Periods of Time:

2300 onn day to 0700 next day (0900 Sundays)
1900 one day te 0200 next day (0900 Sundays}
1700 one day to 0700 next day (0900 Sundays)
All day Sundays and Statutary Helidays.

1900 one day to D700 next day,

mooOor

Source: Ontario Ministry af the Environment 1978;Table 3-1
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for the complaint mechanism to be effective, The QOECD, in identifying this principle,
explains that the public requires easy access to the enforcement agency and needs an assur-
ance that action will be taken.

3.3.2 Consumer Products

Probably the loudest noises around the home come from our own use of mechanical devices.
Such noise may not generate the degree of annoyance and stress that noise from neighhaurs,
industry, or transportation doss, due to the fact that we control our exposure, However,
users often are not aware of the effects of noise on their health, and if they are aware, they
do nat have a choice of quiet products or adequate protection, Household noise can prevent
speech communication, mask warning signals such as a child’s cry, and irritate other family
members,

Table 1T summarizes noise levels of various common appliances, Many briefs contained
complaints about excessive noise from vacuum cleaners,''® refrigerators,''® appliances,’”
lawn mowers and other garden equipment,'® snow blowers,''? air-conditioning units,'? ®
plumbing,’™" and TV commercials'?? which seem tc be louder than regular programming,

Afr conditioner noise, which primarily comes from the fan and compressor, was the most
frequently identified domestic noise source, Not only can naise reduction he achieved by
modifying design, suspension, speed of rotation, and compression enclosure, but mounting
location also appears to be a critical control factor, Threg briefs'?® objected to the exterior
siting of air-conditioning or cooling tower units, some on the roofs of large buildings, others
on a side facing bedraom windows in other buildings, Brief 92 reported having to forfeit
fresh air throughout the summer because windows had to be closed to keep out the motor
noise from a neighbour's window air conditioner, it appears, though, that a reduction in
excass of 10 dB ean be achieved by selecting an appropriate mounting Jocation (Reif and
Vermeulen 1973:168). This might hest be achieved through building codes and basic training
of installation crews,

While neighbours’ use of certain equipment contributed to some of the concern, most of us
commonly use machines around the home which are themselves noise sources. Reducing
noise emissions from these devices depends on increased awareness on the part of both
manufacturers and consumers,'? 4

Several briefs'™® identified the need for regulating the noise emissions of home equipment,
as well as the need to prormote greater consumer awareness through product labelling.
Brief 87 advocated making quiet an attractive selling point for electrical appliances. A
combination of bath these approaches is recommended by the QECD (1980:209) and is also
the Environmental Protection Agency’'s strateay for dealing with the consumer praduct
nolse problem (EPA 1980:74-79).

Because of jurisdictional conflicts, it appears that initiatives for new product regulations
would be most elfective if they came from the federal government, While Consumer and
Corporate Affairs Canada has one regulation which applies to the noise emissions of toys,
there appears to be no current interest in extending such regulation to other consumer
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Table 11. Noise Lavels Generated by Common Appliances

AWeighted Sound Levels at 3 Feet

30 40 50 60 70 80 90 100
Freezer als =
Refrigerator anle |28 o alas
Heater, Electric o
Hair Clipper
Toothhrush, Electric sl saam
Humidifier s as
Clothes Dryer asla 22,
Air Conditioner t.b13ik s,
Shaver, Electric aslas s 3
Water Faucet .
Hair Dryer P
Clothes Washer alan r
Water Closet . 4n .
Dishwasher .
Can Opener, Electric a aalle o
Food Mixer R VT
Knife, Electric g leas
Knife Sharpener, Electric .
Sewing Machine
Oral Lavage
Vacuum Cieaner 1
Faod Biender ™ a
Coffee Mill ann
Food Waste Disposer sesstan afl o
Edger and Trimmer
Home Shop Tools N -_hlmnnu-_l
Hedge Clippers
Lawn Mower, Eilectric

Source: Reif and Vermeulen 1979; Table 1
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products, In the W.S., the EPA has begun work on regulations to [imit the noise emissions
from lawn mowers, but higher priority Is being placed on regulating the noise emissions of
surface transportation, aviation, and construction equipment.

The provinges can require specific noise labelling of products, The EPA’s labelling program
was promulgated in 1979 to provide “accurate and understandable information on the noise
generating or noise reducing characteristics of products 5o that consurmers can compare
different brands” (EPA 10880;75). Figure 2 gives examples of standard EPA labels, Even if
little progress in this direction is made in Canada, manufacturers in the U.S. are being
encouraged to establish their own labelling programs, Success in the U.S. will probably spill
over Into Alberta due to the availability of American products in Canadian markets,

3.4 RECREATIONAL NOIJSE

Transportation, work-related activities, and some neighbourhood activities are generally
recagnized throughout the world as the major sources of noise problems, Not so widely
identified, but of obvious concern since they were mentioned in 40 briefs at the public
hearings, are noise prohlems resulting from recreational activities,'? ®

Recreation can take many forms -- some make noise, and others are highly sensitive to the
intrusion of nojse. For example, recreational equipment such as motoreycles, snawmobiles,
electronic amplifiers, and radios brought into parks by certain groups disturb others who
have gone there for more peaceful types of recreation. As ane brief stated, “to find an hour
to he alone is one thing, to find an hour of guiet is quite another,”

Nine'?? briefs identified motorcycles as a recreational noise source, eight'?® briefs com-
mented on snowmobile noise, and 16'?® objected to electronic amplifiers and radios,
These and associated recreational noise sources create problems in both urban and rural
recreation areas. Special sporting events™ ® were also identified as noise generators in certain
areas,

3.4.1 Recreational Equipment

Motorcycles are both a popular mode of transportation and a form of recreation. Evidence
presented by the motorgycle industry in Brief 65 shows that modern highway machines are
relatively quiet. Trail bikes, however, are inherently noisy. Noisy highway matorcycles
result mainly from altered exhaust and muffler systems or improper operation, Adequate
enforcement of present laws could eliminate the problem. More difficult to control are trajl
hikes, which are not licensed for operation on roadways. Their operation must be strictly
limited to certain off-road areas adequately removed from other noise-sensitive uses, Source
controls should afso be introduced on off-road motorcyeles, as has been done for on-road
vehicles,

Snowmahiles were frequently mentioned™! as a source of recreational noise problems.
Evidence was presented in Brief 23 from the International Snowmobile Industry Association
that technology has been develeped and implemented to reduce noise levels “...from over
100 dBA to a maximum of 78 dBA and a “typical mode’ maximum of 73 dBA.”" They also
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claimed it would take some 256 current snowmobiles, all operating at wide-open throttle,
to develop the sound energy equivalent to a single circa-1968 madel.” If these quieter
machines are maintained to ensure continued quietness, the noise impact on the environment
by this type of recreational vehicle should be reduced as older, noisier machines are phased
out,

Amplified music was the focus of the greatest of the recreational concerns, The potential
harm caused by high sound levels from amplified music raises issues for employees {(including
musicians), patrons, and neighbours.

Patrons of establishments with loud music go there as a matter of choice and in most cases
they escape long-term exposure. Howaver, emplayees of such establishments must accept
repaated and continuous expesure or lose their jobs, The provincial noise regulation (Alta,
Reg. 314/81) requires that all workers be protected from hazardous noise. Therefore,
employers should be required to implement hearing conservation programs for these em-
ployees.

The possibility exists for patrons of discotheques to suffer noise-induced hearing loss.
However, there is little evidence of any Il effects, probably due to the short duration of the
exposure, In any case, if an improved situation can be created for employees and musicians,
it will concurrently protect patrons,

Protection of neighbcurs from entertainment noise is normally covered by municipal
by-laws. Regional variations in effectiveness can be found. As with other aspects of noise,
for example, domestic noise, a consistent provincial regulation would be preferable,

3.4.2 Parks and Campgrounds

The problem in parks and campgrounds is that many recreational activities produce noise
levels irritating to other users, For example, many people who presented briefs objected to
noise fram trail bikes,'*? snowmobiles,’? stereos and radios,'** motorboats,’®® incon-
siderate behaviour," ® and logging operations™? in public parks.

In England and the 1.8, many parks and campgrounds have special areas where quigtness
is a condition of use. Those who wish to have music or noise are guided to other areas,
Such separation of obviously conflicting usages, where freedom of choice is available with
full knowledge of the implications, lessens confrontation and probably increases the personal
enjoyment of all, In Alberta, some restrictions exist on the use of motorhoats on some
lakes,

3.4.3 Public Sports Facilities

Large recreational events also generate considerable noise, Speedway Park in Edmonton
was identified in Briefs 3 and 12 as a particularly annaying noise source, At the time of the
hearings, it was located in an adjoining municipality and those most seriously affected by
the noise lacked an effective frameworic through which to seek redress, This jurisdictional
problem has probably been solved by the expansion of the City of Edmonton through
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annexation and the subsequent applicability of the Edmonton noise by-law (No. 5112} to
the Speedway Park area. The best way to deal with such problems, however, is through
prevention by good planning. Such facilities and the associated major traffic arteries must be
separated from residential areas.

In summary, the primary approaches 1o controlling recreational noise focus on source
controls where appropriate, planning to separate noisy activities from quister ones, and
providing adequate choice so that noisy and quiet recreationalists will not interact, Advances
are being made in reducing noise emissions at the souree although there are problems with
major types of recreation equipment, such as trail bikes, which have not yet been solved,
Planning decisions involving existing or potential recreational neise sources must ensure
adequate separation of those facilities from noise-sensitive areas, Further, while recreation
planners at all levels {municipal, provincial, and federal} are currently separating some
conflicting recreatjonalists, greater emphasis may be needed in this direction, People should
be able to choose a quiet or a noisy campsite, The key is freedom of choice — the ability to
find the type of recreational area that is preferred,

35 THE NOISE FUTURE FOR ALBERTA

The international experience, as pointed out previously, indicates that noise leveis are
increasing in space and time, This is largely due to increased urbanization and associated
increases in transportation by road and air. At present, noise in our cities is increasing at o
rate of about one decibel per year.,

Researchers estimate that in the UK, the number of city dwellers exposed to high levels of
traffic noise will increase by 600,000 between 1975 and 1985. French authorities project an
increase of 1.5 million in those exposed to high noise levels from 1978 to 1985, In the U.S,
from 1973 to 1978 the percentage of the population exposed to road traffic noise greater
than 65 dBA increased from 6.4 to 10 percent. !t has been estimated that the total acoustical
energy has more than doubied in the OECD countries in the past 20 years. |ncreases in noise
levels have tended to be less in built-up areas where noise levels are already high, The in-
creases have been greater in areas which were formerly quiet, such as suburban residential
areas (QECD 1978, 1980).

Similar patterns have been experienced in some heavily populated regions of Canada,
However, the noise-control program implemented in Ontario has resulted in a certain
stabilization and, in some cases, a drop In noise levels despite continued growth,

The public hearings have shown that Alberta’s noise problems are at an early stage compared
with international situations. The trends, however, are similar.

Transportation nojse was identified as a concern in 60 percent {94 briefs) of the presentations
received, Fifty-two percent (81 briefs) raised the issue of road noise, 19 percent {29 briefs)
discussed aircraft noise and 8 percent (13 briefs) pointed out that railway noise is a problem,
{A number of briefs addressed more than one transportation noise issue.}

Quieter vehicles may assist in reducing the Impact of vehicle noise but may not be a long-
term solution to the problem, Even if the per velvicle noise decreases, it will undoubtediy be
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compensated for by the increase in fleet size, A trend line projection suagests that car
registrations in Alberta will increase from about 925,000 to about 1.8 million from 1980 to
2000, nearly a doubling, Similar figures for trucks are about 400,000 at present to areund
B00,000 nearly 20 years from now, It appears that land use planning wili be the most
effective method of reducing the impact of vehicular noise.

Aircraft noise received major comment in Edmonten and Calgary, Complaints in Edmonton
were due 10 the existence of a major airport in the centre of the city and the considerabie
jet traffic it attracts, In Calgary, the emphasis was upon helicopter noise,

Aircraft noise can be fessened by source controls and by reducing the amount of canflicting
land use, The long-term solution, howaver, must recognize the potential growth rate of the
province. Simple projections suggest that the Edmonton Municipal Airport could be faced
with about 450,000 aircraft movements in the year 2000 as opposed to under 200,000 now.
Calgary is in a similar situation with possibly 485,000 aircraft movements by 2000. Changing
economic circumstances may preclude this situation from happening, but the possibilities
need to be acknowledged and appropriate planning measures considered.

Alberta’s population is growing, By the year 2000 it may approach 3.7 million with perhaps
850,000 in each of the Edmenten and Calgary census metropolitan areas (Table 12}, A
doubling of the gross provincial product can reasonably be expected in the same time period
{Table 13).

Conventional urban planning theory recognizes that many smaller centres tend to grow and
become large urban areas, and that larger areas continue to expand due to their more
comprehensive economic base, in a sense, the large centre is a predictor for the small centre,

Hearings were held in the two large metropolitan areas of Edmonton and Calgary and in the
smaller urban areas of Grande Prairie, Edson, Red Deer, and Lethbridge. Over 80 percent of
the attendance was in Edmonton and Calgary. In these centres, noise problems have reached
a level which Is severe enough to stimulate the organization of protest groups.'*® Their
focus Is on transportation noise, one of the most rapidly growing noise problems and one of
the maost difficult to control,

Similarly, the OECD experiences with mature economies provides a forecast of Alberta’s
future challenges, The patterns are clear from provingial trends as weil as from national and
international experience that our sound environment is deteriorating. Alberta’s various
regions are simply at different stages of development in the recognition of problems and
solutions, If stabilization or possible reduction of noise is to be achieved in the future, a
start must be made now or these goals will be extremely difficult to accomplish,

The solutions to these problems and the creation of quiet are discussed in the fallowing
sections.
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Table 12. Alberta Population (in thousands)

Edmonton Calgary Province **

Year CMA * cMA *

f 1971 496.0 403.3 -

} 1972 505.8 4148 —

i 1973 515.6 425.2 -

| 1974 527.8 4400 -

i 1975 5405 454.7 -

II 1976 554.2 469.9 -

! 1977 568.7 4879 1,900.7
1978 582.0 505.4 1,962.8

g 1979 594.9 6522.7 2,0275
1985 (projection) 669.0 608.8 2,464.1
1990 (projection) 732.0 £684.0 28711
1995 (projection) 7951 769.2 3,280.5
2000 {projection) 858.2 a34.4 3,688.,7

* Source: Statistics Canada 1972, Projection by trend line analysis

* % Source: Alberta Treasury 1979:17, series 5
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Table 13. Aiberta Gross Domestic Product

Year Dollars *
{millions)
1973 9,269
1974 9820
1875 10,621
1976 11,268
1977 11,81
1978 12,827
1979 14,024
1986 {projection) 18,278
1990 {projection} 22,112
1995 (projection) 25,945
2000 (projection)} 29,779

*in 1871 canstant dollars

Source: Alberta Treasury 1980:58



i
3
!

Footnotes for Saction 3.1

1, Briefs 3, 4,5,7,8, 9,10,

11, 12, 13, 15, 18, 17,
18, 19, 20, 21, 22, 24,
27, 30, 31, 32, 33, 34,
35, 36, 37, 38, 39, 40,
42, 44, 45, 47, 48, 51,
56, 57, 68, 60, &2,
65, 66, 67, 69, 70, 72,
76, 79, 80, 82, 83, 84,
a7, 88, 90, 01, 93, 94,
85, 97, 101, 102, 103,
104, 108, 110, 116, 117,
118, 120, 122, 123, 125,
126, 127, 128, 129,
132, 136, 137, 139, 140,
141, 142, 143, 147, 148,
148, 150, 152, 154, 156,

, Briefs 3, 4, 8 10,11, 12,

13, 15, 17, 18, 19, 20,
21, 22, 24, 27, 20, 32,
33, 34, 35, 36, 37, 38,
39, 40, 42, 44, 45, 47,
51, 56, 57, 58, G0, 62,
65, 66, 67, 69, 70,
72, 76, 79, 8O, 82, 83,
84, 88, 90, 91, 93, 95,
87, 101, 104, 108, 110,
116, 117, 119, 120, 122,
123, 125, 126, 127, 129,
132, 137, 139, 140, 141,
142, 143, 147, 148, 149,
162, 154, 156,

, Briefs 3, 5,7, 9, 11,12, 15,

17 31, 38, 39, 57 B0,
62, 69, 70, 80, 84, 94,
101, 102, 103, 122, 126,
138, 143, 147, 148, 160,

. Briefs 1, 3, 4, 15, 30, 48,

72, B3, 84, 122, 126,
128, 147,

92

Transportation Noise

5,

B,

~1

10,

i1,

12

13,

18.

18

20,

21.

22,

23.

24,

Brief 3.

Brief 16,

. Briefs 17, 110, 139, 140,
. Briefs 18, 91, 116, 132,

, Brief 101,

Brief 104, 108, 143.
Brief 13,
Brief 30,

Briaf GO

. Brief 90,
. Briefs 79, 147.
. Briefs 80, 82, 156,

. Brief 162,

Brief 1189,
Briefs 21, 22, 27.

Briefs 36, 37, 38, 39, 40,
42,120,

Briefs 32, 33, 34,
Briefs 44, 45, 51, 123,

Briefs 21, 30, 33, 34,
123, 140,

Briefs 19, 34, 68, &9, 95,
97,101, 108, 142,

25,

26.

21

28,

29,

30.

3

32,

33

34,

36,

37.

38.

Briefs 3, 70, 132, 142,
166,

Briets 3, 13, 156,

Briefs 3, 34, 37, 39, 40,
42, 44, 45, 57, 58, 65,
70, B8O, 82, 83, 84, 93,
108, 116, 126, 129, 132,
138, 140, 142, 1686,

Briefs 35, 51, 57, 60, 62,
66, B4, 88, 93, 97, 117,
125, 142, 147, 1852,
Briefs 36, 88, 116, 126,
Briefs 82, B8.

Briefs 27, 57, 93,

Briefs 3, 4, 10, 18, 34,
35, 51, 60, 62, 72, 83,
88, 97, 125, 127, 129,
137, 141, 142, 148, 149,
154,

Briets 3, 10, 70, 117,
137, 141,

Briefs B6, BB,

, Briefs 67, 76.

Brief G5,

Briefs 3, B, 11, 12, 13,
18, 21, 22, 27, 30, 32,
34, 35, 47, 82, 83, 93,
97, 104, 108, 123, 143,

Briefs 8, 83,



AT LT T,

A T I LU SR

39,

40.
41,
42,
43,
44,
45,
48,
47.
48,

49,

Briefs 1, 3,4, 16, 30,48,
72, 83, B4, 122, 128,
128, 147.

Brief 3.

Brief 15,

Arief 122,

Brief 126,

Brief 30,

Brief 4.

Briaf 72,

Brief 147,

Brief 48,

Briefs 15, 47.

50,

b1,

62,

B3,

54,

65,

56,

57,

58,

59,

60,

93
Briefs 3, 6, 7,9, 11, 12, 16,
17, 31, 38, 39, §7 B0,
62, 69, 70, 80, 84, 94,
101, 102, 103, 122, 126,
136, 143, 147 148, 150,
Brief 3.
Bricf 5,
Brief 04,
Brief 126,
Brief 101,
Brinfs 102, 143,
Brief 150,
Briefs 67, 70, 80, 148,
Brief 62,

Brinfs 69, 60,

Footnotes for Section 3.2 Workplace Noise

74,

75.

78,

Briefs 1, 4, 6, 9, 10, 11,
12, 14, 19, 26, 28, 29,
30, 32, 33, 36, 37, 38,
40, 41, 42, 44, 45, 46,
49, 53, 54, 55, 57 §9,
G2, 63, 64, 67, 68, 70,
71, 74, 77, 84, 85,
88, 89, 90, 102, 106,
107, 108, 115, 122, 124,
125, 126, 138, 143, 145,
146, 147, 155,

Briefs 1, 6, 8, 10, 11, 14,
26, 28, 20, 33, 36, 38,
40, 42, 46, 49, b3, b4,
85, 59, 62, B3, 67, 68,
70, 71, 74, 77, 85, 88,
a0, 106, 107, 122, 124,
138, 147,166,

Briefs 4, 12, 19, 28, 30,
32, 36, 37, 38, 41, 42,
44, 45, 57, 63, 64, 68,
70, 77, 84, 88, B9, 102,
106, 108, 115, 125, 126,
143, 145, 146,

77

78,

78,

81.

8z

84,

85.

as.

87.

g8.

Briefs 6, 14, 26, 28, 29,
38, 42, 46, B4, 55, 59,
63, 85, 106, 107, 155.
frief 14,

Briefs 46, 59, 63,

Brief 155,

Briefs 40, 63.

Briefs 63, 77,

Briefs 6, 29, 38, 68,

Briefs 63, 77.

Briefs 62, 147.

Brief 138,

Brief 33,

Briefs 11, 124,

61,

62,

63.

64,

G5,

66.

67.

68.

69,

70,

7,

72,

73,

89,
90,
at.
92,

83,

94,

95,

96.

97,

Brief 84,

Brief 147,

Briefs 38, 39,

Brief 136.

Brief 31,

Briefs 60, 69, 70, 80, 148.
Brief 60.

Briaf 147,

Briefs 62, 147,

Briefs 3, 94, 103,
Briefs 3, 5, 62, 94, 103,
Briefs 3, 5, 122,

Briefs 3, B, 16, 62, 94,
101, 122, 147,

Brief 74,

Brief 122,

Brief 28,

Briefs 36, 63, 54, 74, 90,

Briefs 14, 29, 55, 59,
63, 106, 107, 155,

Briefs 89, 107, 155,

Briefs 38, 89, 64, 77,
102, 107, 146,

Briefs 4, 12, 19, 29, 30,
32, 36, 37, 18, 41, 42,
44, 45, 57, 63, 64, 68,
70, 77, B4, 88, 89, 102,
106, 108, 116, 125,
126, 143, 145, 146.

Briefs 32, 37, 38, 67,
84, 102, 106, 126, 143,




e ————————

.

98,

89,

100.

Briefs 38, 63,
Briafs 77, 115, 146,

Brief 106,

Footnotes for Section 3.3

107,

108,

108,

Briefs 3, 4, 19, 20, 24,
2B, 30, 37, 41, 42, 61,
53, 62, 66, 70, 72, 73,
78, 79, 83, B4, 86, 87,
a8, 89, 92, 93, 95, 86,
97, 99, 100, 101, 102,
109, 120, 123, 124,
131, 153,

Briefs 3, 4, 19, 20, 30,
37, 61, 53, 62, 66, 70,
72, 73, 78, 79, 83, 84,
86, 87, 88, 95, 99, 100,
102, 108, 120, 123,
124, 131,

Bricfs 24, 25, 30, 47,
42, 83, B4, 87, 86, 92,
93, 95, 96, 97, tof,
109, 124, 153,

101.
102,

103,

94

Briefs 44, 45.
Brief 125,

Briaf 36,

Domestic Naise

110,

.

112

113.
114,
s,
116,

[AES

Briafs 3, 4, 30, 83, 84,
120,

Briefs 3, 4, 20, 30, 37, 51,
73, 84, 87, 88, 99, 131,

Briefs 2, 30, 66, 70, 72,
73, 79, 86, 87, 88, 95,
99, 100, 109, 131,
Briefs 53, 62, 78, 124,
Brief 78,

Briefs 84, 124,

Brief 93.

Briafs 42, 84, 95.

Footnotes for Section 3,4 Recreation Noise

126.

127

128,

Briefs 3, 4, 12, 23, 25,
ao, 31, 32, 33, 36, 38,
42, 43, 50, 51, 52, 53,
54, 56, 57, 63, 65, 68,
74, 81, 83, 85, 88, 90,
g1, 95, 101, 109, 121,
127, 131, 135, 142,
147, 162,

Briefs 28, 60, 51, 65,
91, 108, 121, 131, 152,

Briefs 4, 23, 29, 38, 57,
88, 101,121,

Footnotes for Section 3.5

138.

Briefs 3, 5, 13, 17, 18,
60, 66, 101,

129,

130.

131.

132,

Briefs 28, 33, 36, 38,
53, 54, 56, 74, 81, 83,
88, 90, 95, 109, 135,
142,

Briefs 3, 12, 83,

Briefs 4, 23, 29, 32, 38,
57, 88, 101, 121.

Briefs 50, 62, 65, 91,
109, 131, 152,

The Noise Future for Alberta

104,
108,

106,

118,

119,

120,

121,
122,
123,

124

125,

133.

134,

135,

136.

137,

Brief 89,
Brief 88,

Briefs 12, 30, 67,

Driefs 18, 30, 84, 101,
Brief 30.

Briefs 24, 26, 83, 89,
92, 93, 109, 153.

Brief 87,

Orief 41,

Briefs 24, 25, 153.
Briefs 19, 95, 97, 101,

Briefs 83, 95, 87, 101,

Brief 101,
Briefs 108, 131.

Briefs 30, 109, 127,
147.

Briefs 86, 131, 152,

Brief 53,



¥NO4. NOI1D3S

Creation of Quiet

P mmia oo



97

A number of factors about noise make control feasible, First, the identification of noise
sources is usually straightforward, Second, the effectiveness and cost of control technologies,
whether at the source, along the pathway, or at the receiver, are reasonably well defined.
Third, these control approaches have a basis in well-estabiished scientific disciplines. Con-
siderable background and expertise in controlling noise exjsts in the rnedical, architectural,
engineering, economic, and planning disciplines. This combined expertise should be effac-
tively utitized in Alberta.

An effective noise control program must recognize that noise is a by-product of growth, As
Alberta grows, so does its potential noise problem, Section 3 demanstrates that serious noise
problems exist in the province now' and that they are growing.? In the future, noise will
probably affect more people In additional locations unless preventive action is initiated.

This section discusses possible approaches to solving the noise problems previously identified.
It emphasizes prevention rather than “Band-Aid* solutions. Details of a possible adminis-
trative structure are provided, Suggestions are made for the development of health, education,
and research programs; improved use of engineering controls; introduction of economic
incentives far quieter communities; and amendment of current planning processes and
provisions,

4.1 RIGHT TO QUIET

Canada has a written constitution that sets out the powers of the federal government
and the provinces, At the same time, it recognizes cartain common-law rights, based primarily
on English precedents in the English provinces, This separation of powers complicates the
law as it relates to noise, as certain noise sources are controlled by the federal government
and others by the provincial governments,

The common law recognizes relief from noise as it relates to one's property in the form of
an action for nuisance. The remedy is usually an injunction, but damages by way of money
have been granted jn some cases. Plaintiffs have been successful in actions based on noise
from both domestic and industrial sources, Courts have granted remedies for damage and
annoyance bhased on neise caused by steam hammers, generators, foundry operations,
quarrying, movement of motor vehicles, and operation of aircraft, among others. The
concept of “reasonable user' is applied and the definition varies from location to location,
The variability adds to the difficulty of success and an action can be very difficult and
costly if unsuccessful,

Dean J.P.S, Mclaren of the University of Calgary, Faculty of Law, has researched this phase
of the law in an article appearing in Maise in the Human Environment (McLaren 1979). The
article should be read if one is interested in the law as it relates to noise, as it outlines the
difficulties inherent in such an action, Further, the common-law rights are being superseded
by statutes and regulations in our modern society, and will probably be curtailed even
further as Alberta bacomes more populated.

in the early days in Canada and Alberta, noise controis were left in the main to munici-
palities to administer because of the local nature of noise in the community. The major
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problems centred on disputes between neighbors, and could be covered by local by-laws
or convention, The interest in noise expanded as provinces became more populated, and the
provincial governments' concerns followed growth, land use, and transportation needs,
Similarly, the federal gevernment has an interest in noise, particularly in areas of inter-
provineial trade, transportation, and communication, Now, concerns and jurisdictions
overlap, The prohblems this causes can only be solved by analysis of noise sources and
jurisdictions and co-ordination of control. The old common-law principles are no longer
satisfactory to meet the problems of modern society or the individual, In the interest of the
well-being and health of the individual, nofse must be considered by all levels of government
which, through liaison, must meet the problems as they arise,

4.2 ADMINISTRATION

The report Administration and Regulation of Noise in Alberta (Gordon 1980) describes
how noise is currently administered in the province. As the report points out, a morass
of responsibilities exists, at all three levels of government with many agencies involved,
They include;

Federal
Canada Mortgage and Housing Corporation
Canadian Transport Commission
Consumer and Corporate Affairs Canada
Department of the Environment
Department of Justice
Department of Transport
National Research Council Canada
Standards Council of Canada

Provineial
Department of Advanced Education and Manpower
Department of Agriculture
Department of Consumer and Carparate Affairs
Department of Education
Department of Economic Development
Department of Energy and Natural Resources
Department of the Environment
Department of Gavernment Services
Department of Housing and Public Works
Department of Labour
Department of Municipal Affairs
Department of Recreation and Parks
Department of Social Services and Community Health
Department of Tourism and Small Business
Department of Transportation
Energy Resources Conservation Board
Occupational Health and Safety Division
Workers' Compensation Board
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Municipal
By-law enforcement departments
L ocal hoards of health
Planning departments
Police departments
Transportation departments

This multiplicity of government departments and agencies invelved in controlling noise
suggests a need for intergovernmental co-ordination and co-operation, The need for a mare
effective systern was reflected in the many complaints about administration and enforcement
registered at the public hearings,® Despite the present extent of government involvement,
more effective legislative and administrative controls of noise are considered necessary to
provide citizens with an opportunity to enjoy a quiet envirenment,®

Effective noise-control approaches must include planning, engineering, education, and
economic programs (see Sections 4.2 to 4.5}, To be most effective, these programs must
utilize existing expertise and facilities within the various departments at all levels of govern-
ment and must be co-ordinated.

This section establishes the administrative framewark required 1o instigate and co-ordinate
these programs. Subsequent sections will provide detailed discussions of recommended
health, education, economic, and planning programs,

4.2.1 Provincial Responsibilities and the Quiet Communities Directorate

At the provincial level, at least 18 departments and agencies have administrative and regu-
latory interests in noise problems, Those with the most active noise-related programs appear
to he the Department of Municipal Affairs, the Qccupational Health and Safety Division,
the Workers' Compensation Board, the Department of Social Services and Community
Heaith, the Energy Resources Conservation Board, and the Departments of Transportation,
Environment, and Agriculture, The noise-related respensibiiities of the remaining depart-
ments and agencies tend to he minimal and are incidental to their other activities,

Alberta Municipal Affairs, which administers the Planning Act {(RSA 1980 cP-8), can incar-
porate noise considerations into land use planning throughout the province. The most
substantive noise-related regulations pursuant to the Planning Act are the Airport Vicinity
Protection Area regulations, Various other departmental activities pertaining to noise
problems include: review of subdivision proposals, preparation of municipal plans and land
use by-laws for communities not included in regional planning commissions, review of
regional plans, the Alberta Planning Boards' subdivision appeal authority, and provision of
advisory services to municipalities regarding by-law development (see Section 4.5 for specific
land use planning recommendations).

The Qccupational Haalth and Safety Division administers the Occupational Health and
Safety Act (RSA 1980 c0-2} and the Noise Regulation {Alta, Reg, 314/81) pursuant to this
Act. The regulation deals with exposure limits, hearing conservation programs, audiometric
testing, and responsihilities of employers, employees, and audiometric technicians, Several
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branches within the Qccupational Health and Safety Division have specific nofse-related
responsibilities.  The Occupational Hygiene Branch measures noise levels and establishes
whether a noise problem exists with respect to the regulation, If the noise level exceeds
permissible criteria, the branch attempts to persuade the employer to improve conditions.
The Medical Services Branch focusses on the workers and promotes occupaticnal hearing
conservation programs, The Research and Education Branch has a training program that
focusses on preventing noise in the workplace, a farm safety program aimed at heightening
awareness of noise hazards on the farm, and has produced various publications about noise.

The Workers' Compensation Board (WCB} provides compensation for hearing loss and
impairment suffered by workers who are covered by WCB benefits, The WCE averages 75 to
100 long-term exposure hearing loss claims a year as well as many short-term hearing prob-
lerns which require medical aid and restitution for lost time,

Alberta Social Services aind Community Health administers the Public Health Act (RSA 1980
cP-27), which provides the legal mechanism to regulate noise in the public domain through
Provincial Board of Health regulations. The Act provides for local boards of health to be
administered by public health inspectors, These professionals are charged with the resolution
of environmental health probiems, There are about 120 public health inspectors in 27
health units throughout Atherta, While the inspectors do not normally handle community
naise problems, greater emphasis should be placed on utilizing their familiarity with noise
and refated heaith problems,

The Energy Resources Conservation Board regulates noise from energy resource industry
operations through Interim Directive 80-2. it stipulates that noise level readings shall be
taken 15 metres away from any occupied permanent dwelling and establishes maximum
municipal daytime and nighttime levels, Enforcement of these guidelines is related to the
licensing and inspection activities of the Board.

Alberta Transportation has considerable expertise in noise-control technologies applicable
to roadways. The department responds to complaints related to roadway noise, receives
and reviews subdivision referrals for proposed subdivisions within half a mile of a highway,
provides financial assistance for copstruction of noise-attenuation facilities along new
roadways, and maintains long-range planning and research programs related to highway
development. {See Sections 4.4 and 4.5 for specific recommendations regarding highway
planning and associated financial programs,}

Alberta Enviranment is specifically directed in the Department of the Environment Act
{RSA 1980 cD-19) to prevent noise and control noise levels resulting from commercial
or industrial operations, Although this is potentially very strong legislation, no regulations
have been developed under this Act and none are anticipated in the foreseeable future,
The department’s main activity regarding noise problems is to respond to complaints which
find their way to the department. Complaints received have related to noise from air
conditioners, industry, activities at industrial warehouses, heavy equipment truck routes,
equipment backup warning signals, aircraft, and rail yard activities, The department attempts
to negotiate a mulually acceprable solution between the complaining and offending parties.
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Alberta Agriculture provides financial assistance to the noise-related farm safety program of
Alberta Workers’ Health, Safety and Compensation. The department's Farmers’ Advocate
also receives and respends to noise-related complaints, Most of these issues involve the
effects of compressor station and construction noise an the dairy and poultry industries,
Successful reselutions are achieved either by compensation or operation changes.

Quiet Communities Directorate

The most obvious problem with controiling noise at the provincial level is the Jack of
co-ordination of activities of various departments and agencies, Such co-ordination could he

achieved by establishing a small agency identified as the QUIET COMMUNITIES DIREC-
TORATE.

The intent is that the Directorate would develop a core of technical expertise on noise
contro| and be able to advise provincial departments, municipalities, and the general public
on these matters. The Directorate should be responsible for developing noise standards
regarding such things as acceptable naise levels in building design and community planning.
The Directorate should also act as the basic referral point for all provincial activities with
naise concerns as weill as a single responsibility centre for noise complaints, It should bea
resource group to which municipalities could submit subdivision plans or other plans for
comments an potential noise problems. In addition, it would be responsible for co-ordinating
noise concerns and programs among the various jurisdictions.

The Quiet Communities Directorate should consider its responsibilities to be as follows:

1) education;

2) co-ordination between provincial government departments, and between
the province, municipalities, and the federal government;

3) advice on land use planning and a referral centre for noise planning problems;

4) the development of a model noise control by-law and other legislative measures;

5} the development of economic, research, and other programs intended to
achieve quiet;

6) the design and development of alternative facilities for those who seek quiet;

7) development and enforcement of standards and regulations.

The Directorate should have an administrative director and a small staff of perhaps 10 or 12
people. Its internal structure could consist of three divisions, The first division could be
responsible for developing technical expertise on noise measurement, equipment, and
monitaring. The second division could be operational, responsible for reviewing all referrals,
co-ordinating interdepartmental activities, designing and developing alternate facilities
{particularly those with provincial assistance), and co-ordinating enforcement of noise
regulations. The third division could be responsible for developing education programs, a
model municipal noise contrel by-law, and economic programs to assist in achieving quiet
communities {see Figure 3).

To ensure interdepartmental co-ordination and consistent provincial direction, the Director
of the Quiet Communities Directorate should hoad an Interagency Qulel Communities
Co-ordinating Committee. This committee should consist of representatives of all provincial
departments and agencies with respansibilities and concerns in noise control.
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The Director should also be a member of the Alberta Planning Board and the Provincial
Board of Health, This would ensure that noise considerations are adeguately incorporated
into important land use planning and health-related Issues.

It is important that the Directorate maintain public contact about noise problems, the
effectiveness of programs, and future activities. Hence, 2 small Quiet Advisory Committee
should be established with members from the general public,

The Quiet Communities Directorate should be assigned to a pravincial department in order
to have access to normal housekeeping facilities such as fipancial control, personnel adminis-
tration, and general administrative support. However, the Directorate should be readily
identifiable and shouid not be incorporated into the department's general programs. This
can be accomplished by assigning a separate budget vote to the Directorate, The Legislature
and public will then be able to identify program objectives, review the manpower and
budget devoted to the program, and decide whether or not it is effective. Separate votes
already exist within departments, for example, within the Department of Social Services and
Cammunity Health for the Alberta Alcoholism and Drug Abuse Commission.

Preferably the Directorate would be located in ejther the Department of Municipal Affairs
or the Depariment of Social Services and Community Health,

The case for location in Municipal Affairs relates to:
1) the importance of planning as a tool in creating quiet communities;
2) the need to review regional plans and subdivision approvals;
3) the development of a model noise by-law and jts adoption by municipalities,

The case for locating the Directorate in the Department of Social Services and Community
Health is that noise is basically a health problem. The Community Health Services division is
responsible for the network of local boards of health which cover the province in 27 auto-
nomous health units, The 120 to 125 inspectors in these health units are already responsible
for environmantal health concerns, ranging from eating facilities to septic tanks. Public
health nurses at local boards of health usually are trained to conduct hearing tests. In
addition, some public health inspectors, as part of their training, are capable of monitoring
and Interpreting noise measurements,

Because so many of the needed technical capabilities already exist in the local boards
of health, and with a network of provincial coverage already in place, the Environment
Council sees a preference for locating the Quiet Communities Directorate in the Department
of Social Services and Community Health.

4.2.2 Municipal Responsibilities

Currently at the local level a wide variety of local noise by-laws exlst, which for the most
part attempt to control individual noise makers or nuisances, such as barking dogs or noisy
parties. These by-laws reflect specific community congerns but are frequently plagued by
technical difficulties and a lack of enforcement,
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Several participants at the public hearings suggested that a model by-law be developed,
It would provide much-needed guidance to municipalities and could be easily adapted
to suit individual needs and concerns while encouraging consistent pravince-wide control of

domestic noise problems.

A successful example is the Ontario Model Municipal Noise Control By-law, which the
Council found to be very effective, The by-law is in two parts, *...Part | s a simple qualitative
{subjective) by-law... suitable for smaller municipalities with less complex noise problems,..,
Part 1| is a comprehensive by-law with both qualitative and quantitative portions...’ {Ontario
Ministry of the Environment 1978:5), Subject to the approval of the Minister of the
Environment, municipalities may select elements of the by-law most suitable to them, It
therefore provides a consistent regulatory framework which allows local governments ta
decide what level of noise control is appropriate for their area, The review of this by-law by
McLaren (McLaren 1979} criticizes various aspects. However, the Noise Panel travelled
to Ontario and discussed the by-law and its effectiveness in practice with both municipal
and provincial government representatives, All felt it was accomplishing the objective
of providing local responsibility for noise control while ensuring a consistent provincial
approach.

Two important elements are essential to the effective implementation of a province-wide
model municipal noise control by-law. First, in order to insure a consistent approach,
all adaptations should require the approval of the Quiet Communities Directorate. However,
in cases of dispute, municipalities should have the right of appeal to the minister. Second, it
is essential that the Quiet Communities Directorate develop a strong educational program to
inform municipal officials about the details of such an approach, One reason for the success
of the Ontario model by-law is that seminars, workshops, and short courses accompany the
development of the by-law. These sessions explain to civic authorities, including by-law
enforcement officers, the nature of the provisions and the actions required of them, and
make suggestions for effective implementation. This education component is an important
reason why the model by-law is so effective and why so few problems have occurred with
Its implementation, The same educational requirement was emphasized by senior Environ-
mental Protection Agency officials in Washington, D.C., as necessary for success when a new
program is introduced.

4.2.3 Co-ordination of Federal Responsibilities With Provincial Activities

Jurisdiction over noise concerns is very complicated. Under the Constitution, the power to
control noise seems to belong to whoever controls the source of that noise, The federal
government, for instance, has jurisdiction over interprovincial transportation, communication
in general, navigation, and interprovincial works or undertakings designed for the advantage
of Canada or two ar more provinces, Noise coming from federal lands can also be controiled
by that body. The extent of federal jurisdiction illustrates the need for co-operation and
liaison because many of these sources will be within a province and consequently affect
people living there,

Co-ordination of neise control between jurisdictions has been identified as an important
function of the proposed Quiet Communities Directorate. Evidence at the public hearings
identified three major areas for which such co-ordination is particularly desirable,
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The first invelves occupational health criteria for all Alberta employees, whether under
federal {such as post office or airport employees) or provincial authority. For example,
Labour Canada has a regulation {SOR/71-584} specifying a maximum noise exposure limit
of 80 dBA per eight-hour period, whereas Alberta’s occupational health and safety Noise
Regulation {Alta, Reg. 314/81} specifies 85 dBA for an eight-hour pericd, Brief 28 from a
post office employee not eonly identified the inequity for federal employees, but also
pointed to the fact that provincial labour officials are unahle to assist with nolse monitoring
and attenuation in areas of federal authority, Negotiations with the federal government are
required to provide the same [evel of protection to federal employees as is provided 1o other
Albertans,

A second area of jurisdictional conflict concerns interprovincial transportation, such as
aircraft activities and railways, Negotiations with the appropriate federal authorities are
required to ensure that the noise levels from these facilities conform to provincial standards.

Third, federal/provincial co-operation is required to ensure greater efforts to reduce the
noise-producing potential of all manufactured and imported products, The federal govern-
ment should be encouraged to establish noise standards for new products, at either the time
of manufacture or import, Such standards are presently used by the federal Department of
Transport for some classes of motor vehicles, Application of this approach to other manu-
factured goods could help reduce general neise levels.

4.3 HEALTH, EDUCATION, AND RESEARCH PROGRAMS

The development of health, education, and research programs must be a primary strategy
for selving noise prablems in Alberta, These approaches received considerable attention at
the public hearings: 25 briefs® related to health programs and problems, and 55 briefs®
discussed education and infarmation needs. Discussion of these programs follows,

4.3.1 Occupational Health and Education Programs

Comments regarding health programs at the hearings were strongly oriented toward the area
of occupational noise. Brief 29 reported that good health protection service consists of:
prevention, cure, rehabilitation, extended treatment of chronic disorders, and research.

Several briefs specified prevention as an immediate need.” Prevention was broadly defined
to include approaches such as requiring pre-job screening and regular on-the-job monitoring
pragrams,® taking medical histories,? present hearing consarvation programs,® administrative
programs,'! using mobile testing units,’® and defining the role of public health inspectors
and the local boards of health,'?

Five briefs identified health education as basic to hearing protection.'* Brief 40 specified
that audiometric testing is an important component of such a hearing education program.

It was pointed out that providing occupational health services in small firms is difficult,'s
Briefs 46 and 59 identified an additional problem — some trades simply assume noise
is part of the job, It was also emphasized in Brief 107 that hearing problems arising from
various noisy occupations have been neglected, such as in the sheet metal industry.
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The effectiveness of hearing protection equipment provoked many comments, For example,
some workers prefer ear plugs,’® while others consider them uncomfortable,”

Several briefs suggested that supplying hearing protection and encouraging its use is the
employer's responsibility,”™ while others noted this should be a job requirement.'® A
concern was expressed in Brief 107, however, about how much personal protection an
individual can wear, Workers are already encumbered with hard hats, safety boots, goggles,
gloves, and other protective equipment, Hearing protectors represent one more defensive
element in transforming the worker into the modern medieval knight.

Many health program needs were identified at the hearings: resources for health units,*®
mare noise training for health inspectors and professionals,?’ increased utilization of occu-
pational heaith nurses for small industries,? 2 and the need for more research.?? Co-ordinatian
of health criteria with planning decisions was also specified as an important requirement,?*

Occupational noise probfems are clearly the responsibility of the Occupational Health
and Safety Division. While the Noise Regulation {Alta, Reqg. 314/81) is among the most
progressive in Canada, a number of concerns must still be addressed.

Of evident widespread concern is the lack of broad enforcement of current occupational
noise regulations, As previously stated, only a minority of Alberta employees are currently
protected to the levels identified in existing regulations, Action is required to extend
protection to all noise-exposed workers, Although the difficulties in enforcing and extending
coverage are appreciated, the Environment Council would like to see more emphasis placed
on achieving fuller application of hearing conservation programs to all employment groups,

A significant suggestion at the hearings was that the Occupational Health and Safety Division
explore the possibllity of utilizing local health inspectors to help enfarce noise regulations
and develop hearing conservation programs. This co-operation could be particularly impor-
tant in monitoring hearing problems and noise levels in the many small and widely scattered
commercial and industrial operations across the province, As the public health units already
provide blanket coverage of the province, and as some public health inspectors have nolse-
related training, such an accord would mean greater efficiency in the current administration
of aceupational health programs,

Another major difficulty with current occupational hearing conservation programs is pro-
viding adequate programs for the highly mobile industries such as oil and gas exploration or
construction. The size of the work force remains fairly stable within the industrial freld, but
individuals tend to move frequently among different employers, In British Columbia, the
Workers' Compensation Board keeps centralized health records on all employees as they
move from job to job. While the difficulties of implementing such a records system are
appreciated, to say that it is administratively impossible to track warkers from job 1o job is
to condemn a substantial portion of the labour force to major hearing loss during their
careers, A system of continuous record keeping would be invaluable to individual workers
and provineial administrators responsible for monitoring hearing programs, and fer oceu-
pational health research, Development of such a system should be investigated by the
Occeupational Health and Safety Division,
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It was suggested at the hearings that the industries and worksites which are particularly
noisy be identified as needing special attention to reduce noise leveis. The Council believes
that there should be a requirement for these employers to develop a plan for noise abatement
on their premises, Such a program is currently being pursued in some parts of British
Columbia and seems to be effective, The expectation is that the development of such plans
will encourage employers, familiar with their own operations and knowledgeable about the
feasibility of alternatives, to achieve the optimum noise environment, However, such plans
should he reviewed by the Occupational Health and Safety Division,

A significant aspect of the new occupational nojse regulations is that provisions are included
for educational programs and a definition is given for the noise-exposed worker. A noise-
exposed worker must be supplied with, and is expected to wear, proper protective equipment
and be advised by various means of the hazards which exist.

Noise-exposed workers are also required to undergo audiometric testing. This testing is
done, under prescribed conditions, by an audiometric technician, The testing program
provides a record of the employee’s state of hearing and an opportunity for the employee to
be counselled about noise hazards by a qualified individual. It provides a one-on-one edu-
cational situation with the individual being tested being alerted to the significance of the
test, Unfortunately, although counselling should be expected to occur as a part of the
audiometric test, it is not mandatory. Appropriate amendments should be made to Sec-
tion 8(1) of the Noise Regulation in order to guarantee that counselling does oceur.

There is also some concern that the present occupational health program is oriented toward
the protection of speech frequencies {500-3000 Hz) only. Hearing impairment at higher
frequencies is used as a warning that a continuation of exposure will eventually affect the
speech freguencies, A hearing loss which is medically diagnosed as noise-induced is desig-
nated as a notifiable disease if the average hearing threshold level at 1000 Hz, 2000 Hz, and
3000 Hz exceeds 35 dB bilaterally, The Director of Medical Services, Occupational Health
and Safety Division is advised if a notifiable discase occurs, Patterns of notifiable diseases
which are detected will likely provoke an investigation by the agency.

The Council believes that the objective of protecting speech frequencies only should be
examined, The World Health Organization definition of health quoted earlier, ’a state of
complete physical, mental, and social well-being, and not merely the absense of disease or
infirmity”" is not met by this objective. Health is affected adversely by loss of hearing in
frequencies higher than those protected by current regulations. Attention should be given
to extending protection to a wide range of frequencies (WHO 1980).

In summary, more effective protection of workers from the hazards of noise is needed
in Alberta. This is the responsibility of the Occupational Health and Safety Division, Co-
ordination with the Quiet Communities Directorate is required, These objectives could be
achieved by:

1) providing the same level of protection from noise for all employees in Alberta
through a program of ljaison and co-operation with all ievels of government;



rrer T W W d W,

108

2} utilizing local boards of health and public health inspectors to manitor noise
levels in occupational settings and to provide hearing conservation programs
throughout the province;

3) making appropriate amendments to the Noise Regulation under the Occu-
pational Health and Safety Act to provide mandatory counselling at the time of
audiometric testing and greater protection for frequencies beyond speech
frequencies, and to require the development of noise-attenuation plans by all
industries identified as particularly noisy;

4) developing a records system to provide information on the mabile workers
who may be exposed to high levels of noise with little consistent protection.

4.3.2 Environmental Nojse Education

Education is one of the most important elements in achieving guieter communities. The
development of educational programs is identified as a priority responsibility for the pro-
posed Quiet Communities Directarate.

The objective of public education programs is to create a better understanding of the effects
of noise an our health and how to avoid or correct noise problems. Such educational pro-
grams exist in Ontario and the U.S, and they provide useful models for the development of
an effective program in Alberta,

A major education effort in Ontario was closely related to the development of the noise-
contral program and particularly the development of the model municipal noise controi
by-law. The effort began with three years of public seminars throughout Ontario. Each city
was contacted at least three times during this program, In addition, there are Ministry of
the Environment training programs consisting of four courses in Environmental Acoustics
Technalogy. Certificates are issued at three levels of proficiency to students meeting the
various course requirements. There are also several land use planning courses including a
one-week course for planners, a three-day course for those whao require general knowledge
of the material {for example, planning directors) and a one- or two-day course for elected
officials.

In the U.S,, the Environmental Protection Agency, Office of Naise Abatement and Control
developed extensive education and information programs oriented toward the general
public. Their major educational programs include: the Quiet Community program, which
emphasizes community involvement and demonstrates techniques for local noise control;
the Each Community Helps Others (ECHO} program, which helps communities through the
assistance of volunteer noise-control experts from other communities; and specific edu-
cational programs developed for all grade levels in the school system; as well as an
apprenticeship program. The EPA also has an extensive list of publications covering a range
of interests and educational backgrounds,

One of the first objectives of the Quiet Communities Directorate should be to identify
and develop effective public education programs on noise. Priority should be given to
reaching:
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7 individuals in existing decision-making positions such as municipal planners,
architects, and municipal officials,

2} employers and workers in noisy occu pational settings,

3) students in pre-employment institutions such as apprenticeship programs
and colleges,

4) students in the primary and secondary schoal systems,
5} the general public,
4.3.3 Research

A diverse information base exists on noise, itscontrol, and its effects, A prominent research
area involves the relationship between noise and human health, The occupational health
information reviewed by the Council documents noise as a cause of hearing loss. Dunn's
(1979) chapter in Noise in the Human Environment discusses a wide range of health prob-
lems associated with noise, It also discusses how noise influences task performance and
social hehavior,

While the documentation of extra-auditory and social effacts may not meet all tests of
scientific validity {Hall 1981} there is little doubt that a knowledgeable, prudent person
would avoid neisy situations, especially over a long period of time, As some public hearing
participants pointed out, the situation is similar to our understanding, 10 years ago, of the
dangers of smoking,

There are tentative links between exposure to noise and major extra-auditory health effects
slich as cardiac and hlood eireulation problems and other stress-related symptoms. However,
these links are neither clear nor weli established. The EPA in the United States provided
funding to major medical research centres to identify these links and some very valuable
results have been achieved. Unfortunately, further funding will not be made available in
spite of the important advances made, particularly in establishing that it |s a worthwhile area
of research. We cannot rely, as we frequently do, on henefitting from American rasearch,
The health effects of noise are a frontier of medical research, and with Alberta’s growing

medical research capabilities, the province could play a leading role in world research in this
area.

Enough information now exists to justify noise-control programs in both occupational
and environmental settings. Medical information is not all-embracing and wiil require
more research, such as the review of long-term records of employees in noisy industries,
However, other research fields are equally important, for instance, noise sources and the use
of barriers and insulation. Where funds are limited, priorities must be established and the

Quiet Communities Directorate should recommend which areas are most important to
Albertans,

In order to evaluate priorities in the urban setting, it will be necessary to establish baseline
data about noise levels in Alberta communities, This type of data will enable an assessment
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of the current situation to be made, It is alse necessary so future success or failure of
nolse-control programs can be traced. Subsequent surveys, perhaps on a two-year basis,
could be used to assist in the assessment of program success,

Loud music, particularly in bars and discotheques, received comment at the hearings,?®
There is considerable opinion but littie evidence about the role of such music in hearing
loss. Unfortunately, the existence of noisy taverns can lead to a reluctance to introduce
hearing conservation programs in other occupational settings. It is therefore important
to obtain precise information on the significance of bars and discothieques to noise-induced
hearing loss, If a problem or potential for a problem exists, then preventative programs
can be implemented,

Any research program requires co-ordination with research programs elsewhere, Considerable
information is available from the tri-annual NMoise Poflution Publication Abstracts, The
Qujet Communities Directorate should be responsible for provincial co-ordination. On a
hroader scale, this program will require liaison with other Canadian groups, particularly the
OCntario Environment Ministry, the National Research Council and the Canadian Acoustical

Association.
4.4 ENGINEERING CONTROLS

Controlling noise through engineering applications involves design and construction so that
noise levels are lowered and problems reduced or eliminated, To lower noise levels, it is
necessary to describe the noise problem, determine the criteria for reducing noise levels
(including how much reduction is required), identify the noise-radiating mechanism, and
select the appropriate control systems,

Engineering controls may be applied in three ways. The first is to reduce or eliminate
mechanical vibrations at the source, The second is to Interrupt the flow of sound waves
along their pathway to the receiver by absorbing or reflecting the waves so that less sound
energy is received. The third method involves protecting the receiver in some fashion to
block out sound, Engingering solutions selected to deal with any specific noise problem may
involve one or a combination of these approaches.

Solving noise problems through engineering controls involves various costs and benefits.
Both may be either trivial or very high, depending on the source, criteria for reduction
and the amount of reduction required. Simple, relatively Inexpensive controls may achieve a
substantial decrease in noise levels in certain cases. In other situations, only a slight decrease
may be achieved at a fairly high cost. The methods selected will depend on both their
technical and economic practicality, Engineering controls are an integral part of adminis-
trative, health, education, economic, and planning programs.

4.4.1 Source
The scientific literature on noise states repeatedly that a variety of technolegical alternatives

exist to reduce noise at its source, Several studies show that compared to remedial or
corrective measures, controls at the source are the most efficient, effective, and economical
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means of dealing with noise problems {Bolstad 1973, Britton 1980, Cunniff 1977, May
1981, Occupational Health and Safety News 1981, Throckmorton 1981, Wiens and Kinley
1980). To draw a comparison with medicine, preventing illness is acknowledged to be more
effective than curing a disease. The same is true of noise, Eliminating the cause is the most
effective solution to noise problems wherever they oceur.

The need to control noise at the source through technical means was also stated clearly
during the public hearings. Thirty-nine briefs by individuals, municipal leadears, planning and

health authorities, labaur unions, citizens' groups, and industry all expressed a preference
for controlling noise at the source,®

Workplace Noise

Section 2 of the Noise Regulation {Alta, Reg, 314/81) under the Occupational Health
and Safety Act reads:
An employer shall ensure that no worker is exposed to noise in excess of the Occu-
pational Exposure Limits set out in Tables 1 and 2 by first taking all reasonable
Steps to institute engineering, work practice or administrative controls, and, if such
reasonable steps are not effective to keep noise exposure under those fimits, then by
supplying protective equipment o the worker in accordance with this regufation.

The emphasis is clearly on controlling noise at the source. Currently, however, the pravincial
administrative system does not ensure compliance with this provision, It is not specified
who is to determine where serious noise problems exist, how much noise reduction is
required, what control methods are appropriate and can he achieved, or how and when
controls should be implemented, It seems that methods to reduce noise at the source are
frequently overlooked on the assumption that they are too expensive and impractical to
implernent, Employers may simply supply workers with hearing proteclion, rather than
determine the feasibility of controiling noise at the source.

This situation should be changed. The priority of controlling noise at the source should
be emphasized, Where nopise levels approach or exceed set exposure limits, employers
should be required to develop and implement a comprehensive plan of contral, Such an
approach would allow emplayers to use their ingenuity and initiative to solve noise problems.
Only where the assessment of the plan and problems shows that noise is still high, or where
measures to control neise at the source are clearly impractical or excessively expensive,
should hearing protection be supplied {after implementation of whatever source controls are
possible), The objective should be to reduce noise at the source to a level low enough so that
hearing protection is not necessary.

Using engineering means to control noise at the source involves designing and producing
quieter tools, equipment, vehicles, and other mechanical devices. Noise can also be reduced
through proper plant design, layout of work areas, and the use of sound-absorbing material.

Reducing the noise of a mechanical device involves systematically finding the parts that
vibrate and darmpening or eliminating the vibrations, This goal may be achieved through



112

innovative design or by adding dampening devices to reduce vibrations and absorb sound
energy.

In most cases, engineering controls produce the best results when implemented at an early
design stage rather than being added on later (retrofitted). This principle applies to either an
individual piece of equipment or a production line product {Cunniff 1977), Aswell, changes
to reduce noise at the design stage are usually more cost effective and efficient, and often
result in energy savings compared with devices or equipment where noise has not been
considered. On large equipment, such as trucks, construction machinery, and airplane
engines, noise arises from many sources. Controlling noise therefore invalves engineering
consideration in the design of many different components.

Some evidence presented during the public hearings indicates that these measures are not
being taken in new shops in Alberta, although great success was reported in very large and
noisy plants elsewhere, A new General Motors transmission plant in Windsor, Ontario was
specifically engineered, designed, and equipped so that the plant would not be louder than
85 dBA in any area, and so that any piece of equipment would not be louder than 80 dBA
{Dr. T. Embelton 1981: personal communication}, The noise criterion was a critical element
in the specifications for the plant and its equipment. Reduced noise levels were achieved at
a cost of less than one percent of the tatal cost of the plant, It was possible to reduce noise
levels for all operations but one to below 85 dBA.

Trucks

Developing quiet trucks is a key to reducing problems of noise from highways because
trucks contribute a much greater portion of noise than cars, particularly in urban areas.
Making trucks quiet is possible and, in fact, is advocated by some manufacturers.?’ Canadian
Kenworth Company in Brief 67 and Western Star Trucks in Brief 76 stated they have
successfully lowered the noise level of new trucks to 80 dBA., Both companies fee| they can
produce new trucks at 80 dBA or less and be competitive, providing current noise standards
are lowered from B3 dBA to 80 dBA and providing other manufacturers do the same.

MNoise reduction must deal with all sources of noise from vehicles, Engine, exhaust, and gzar
noise fram trucks are the predominant sources at speeds [ess than 60 to 65 km/h. At higher
speeds, noise from tire/road interaction predominates,

Truck noise can be lowered by design improvements and installing suppression devices,
Many different features are available to reduce noise: clutched fans, dual mufflers, residential
rather than commercial muiflers for trucks used in communities, heavier walls in engine
blacks, air cleaners of the proper size, shields on exhaust manifolds, double-insulated oil
pans and rocker arm covers, insulated engine housings and belly pans, and radial rib tires,

Considerable progress has been made in reducing exhaust noise. Installing improved and
large-diameter mufflers or dual mufflers reduces noise with ne significant loss of power or
efficiency, and often affords improved fue! economy. Sealed engine compartments reduce
nofse, but can create cooling problems, limit access for maintenance, and ingrease fire hazard,
Clutched coaling fans that operate only when needed (abeut 10 percent of the time} reduce
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noise by as much as 3 dBA, and also lower fuel consumption, Engine, transmission, and axle
manufacturers have reduced noise through new designs, quiet sets of gears, and add-on
control packages.

Retrofitting existing trucks will reduce current noise levels. Consistently good maintenance
and using good-quality replacement muffiers is also important. Using the proper mufflers is
very important since exhaust noise is 8 predominant source at lower speeds.

Interior noise in trucks is a problem for operators, This can be reduced by putting insulation
on firewalls, engine covers, under floor mats, on roof and back panels, and by sealing joints
in the cab,

As the speed of vehicles increases, noise from the tire/road interaction becames more
important. The amount of noise praduced by either trucks or cars is complicated by ""the
many variables of tread design, tire prints, the surface texture of the road, characteristics of
vehicle exhaust, and type of engine’” {{.eong 1979:129), as well as degree of tread wear, axle
loading, and vehicle speed, With most trucks, road noise predominates at speeds above 65
km/h. With most cars, road noise is important only over 80 km/h,

Road noise can be reduced mainly through preferential selection of road surfaces and tire
designs, On existing roads, selecting appropriate tires is the easiest way to reduce road noise,
Tires with a rib tread pattern are quieter than cross-bar or pocket tread patterns and radial-
ply tires are quieter than bias-ply. The problem of road noise is very difficult to solve
because the surface of the road, safety factors, and costs will determine the type of tires
used. In a study by the U,S, Department of Transport, “‘the quieter, radial, rib tires were
found to be the least expensive,. over a 200,000 mile projection” {Leong 1979:145).

Railways

like the noise from trucks, community noise problems with trains can be resolved most
effectively by reducing noise levels at the source. CN has been quite successful at reducing
the noise from their marshalling yards in Edmonton, A shed over the main retarder, elec-
tronic couplings, modified braking systems, different brake shoes, improved mufflers, and
engine heaters so locomotives can be shut down at times have all been used.

Aircraft

Reducing aircraft noise is particularly dependent upon source controls, given that aircraft
overhead spread noise over wide but predictable areas, High by-pass ratio turho-fan engines
have been developed and are being installed in new aircraft, making them much quister. For
exarnple, Brief 103 described how the de Havilland Dash 7 turbo-prop airpfane was specifically
designed and built to be quiet. Hush kits to modify the engine and muffler systems are alse
available to reduce noise effectively in older aircraft.

Brief 103 also stated that it is possible to reduce noise at the Edmonton Municipal Airport
and reduce the area within the 25 NEF by 62 percent, by replacing the Boeing 737s with
the Dash 7s on a per seat basis. Because the Dash 7 is so much quieter than jet aircralt, its
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use has been approved for commercial passenger service at Toronto Island Alrport (City of
Toronto 1981} and the Aspen, Colorado airport, where jet aircraft are banned.

Snowmohiles

The snowmobile manufacturing industry has been quite successful at reducing the noise
produced by their products through innovative engineering and design changes, but only as a
result of pressure from the public and government. Brief 23 stated that between 1968 and
1875, technological changes to snowmobiles reduced noise levels from over 100 dBA to 78
dBA, with some levels down to 73 dBA, This improvement was achieved through modifi-
cations to engines, muffling systems, and design of engine components,

Motorcycles

Manufacturers of motoreycles have also been successful at designing and building some quiet
machines. Noise levels in some cases have been reduced considerably, Brief 65 mentioned
that some new models are quieter than many cars. Noise of some larger motorcycles has
been reduced to 70 dBA at 50 feet. However, motoreycles designed for both on and off-
road use and strictly off-road machines are much noisier, Often, these machines are tao
noisy to be used in areas sensitive to noise. People using them on the streets, and in areas
where recreational conflicts arise, still cause noise problems and disturb other people,

4.4,2 Pathway

Engineering techniques may also be applied along the pathway from the source to the
receiver, f measures to reduce noise at the source are inadequate, too expensive, or tech-
nically too jmpractical to achieve desired levels of noise reduction, then pathway controls
should be considered.

Berms and Barrier Walls

To reduce noise from read traffic and railways, pathway controls may involve building
barriers to block sound waves or leaving wide strips of open space. Barriers may consist of
berms {long mounds of earth} or steel or concrete walls built parallel to a road or railway
either during or after construction (Figure 4). Designing berms and barriers into new facilities
and subdivisions is preferable to retrofitting. Barriers must be designed properly and be
located in new resldential areas where they would be mast effective,

In most situations, berms and barrier walls may reduce noise by 6 or 7 dBA, On roads
or freeways with high levels of naise, this amount of reduction may be insufficient to create
a favourable soundscape in adjacent residential areas. The effectiveness of berms and walls
can be reduced drastically by atmospheric conditions.

Berms and barrier walls are very expensive in relation to their limited effectiveness. Berms
can usually anly be incorporated into new road construction since they require a strip of
land 60 to 100 feet wide at the base, depending on height and slope,

Height is the critical factor with berms and barriers. To be effective, they must be high
enough to block the line of sight between the noise source and the receiver, allowing for the
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vertical exhaust stacks on large trucks. They also require maintenance, which normally
involves ongoing costs for facal governments, Barriers built on both sides of the road may be
ineffective, as sound may he reflected over the opposite side. Trees and shrubs on top of
berms also reduce their effectiveness. City officials, highway planners, and developers often
prefer to use features other than berms and barrier walls to reduce noise.

Road Design

Features can be incorporated Into highway design and engineering to reduce the level of
naise reaching a residential area (Figure 5). Depressing the roadway, leaving a wide space for
berm construction, putting in as few traffic lights as possible, using special asphalt surfaces,
and minimizing the potential for bumps through high-quality construction are useful tech-
piques, With four-lane roads, avoiding the use of a wide median strip will help to provide
extra space between the travel lanes and any noise-sensitive uses beside the road. For truck
routes through residential areas, the techniques outlined may be essential to reduce noise

problems,
Barrier Blocks (Residential, Commercial, and [nstitutional)

Barrier-block buildings can be built along a road, freeway, or railway to act as an effective
noise barrier (see Figure 8}, They make favourable use of adjacent land and may either be
designed into the land use planning process for new development, or constructed during
redevelopment schemes, Barrier-block buildings also hold out the passibility that, through
increased density or an increased variety of uses, it might be economically attractive for
private enterprise to undertake such developments.

Barrier-block buildings must be specifically designed to reduce noise on the side of the
building away from the source, They must also include design features which reduce trans-
mission of noise to the inside of the building. As few openings as possible should be placed
on the source side and if included, should consist of triple-glazed, sealed windows, and
insulated and specially sealed doors. The blank walls should be of heavy material such as
brick or concrete, double cored, and possibly insulated.

Although these buildings shield community residents from the noise source, problems
may arise. Residents frequently object to the height, density, shading, and increased {ocal
traffic which the barrier-block buildings create, However, as discussed in Section 4.4,
in areas with particularly serious traffic noise problems, barrier bhlocks may be the only
feasible solution.

Vegetation

Barriers of trees and shrubs have been suggested as a method of attenuating noise. However,
a great deal of land is required for this to be effective. In Alberta, the value of narrow
vegetation barriers relates more to psychological benefits than to nolse-attenuation charac-
teristics, Trees can aggravate the situation by acting as deflectors,
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Workplace

In the workplace, controlling noise along the pathway may involve installing acoustic
shields or walls between the source and the worker, or constructing enclosures or protective
booths to isolate workers while they are operating noisy equipment. The maintenance of
such protective devices is extremely important, For example, a half-inch hole in the acoustic
insulation between the transmission and the operator inside a tractor cab can nullify most of
the gain in quiet {Snellon 1976}, Other measures include special shrouds or coverings around
noisy machines, acoustic wall treatments inside plants or large baffles and silencers to absorb
energy in noisy open shops.

4.4.3 Beceiver

The third means of reducing noise problems s by protecting the receiver. In the workplace,
this usually involves personal hearing protectors — earmuffs or ear plugs (Figure 7). The
Noise Regulation requires that workers exposed to 85 dBA for more than eight hours must
wear hearing protection supplied by the employer. Technical aspects of hearing protectors
are described in detail in Noise in the Workplace ({Throckmorton 1981).

At home, protecting the receiver from environmental noise involves the designing and
constructing of residential buildings to attenuate noise and create quiet living space indoors.
Different types of construction are required to create guiet conditions indoors, depending
on the soundscape outside,

Building Standards

The national and Alberta building codes specify standards of construction to limit noise
transmission through walls or floor/ceiling structures between units in a multi-residential
huilding. The codes require a sound transmission class rating {(STC} of 45 or better, This
provision, passed in 1941, means that a dividing wall must be able to reduce levels of sound
measured from one side of a partition to the other by 45 dBA. Tahle 14 lists various wall
structures and their STC ratings, The higher the STC rating, the better the noise-control
performance.

The STC 45 rating system is based on tests conducted in a labaratory of a variety of properly
constructed walls. It does not take Into account problems that arise at the building site,
particularly during construction. Unfortupately, poor construction practices, inadequate
building inspection, and obvious disregard by contractors for the wall requirement result in
frame apartment blocks having inadequate noise attepuation, In concrete buildings, inter-
unit noise is rarely a problem, as the mass of concrete attenuates noise well,

Two experts pointed out that the building codes are inadequate to ensure that proper
noise attenuation occurs [Mr. L. Frank, in Brief 64 and Dr, David Quirt: 1982, personal
communication),

Standard STC ratings of 50 to 55 have been adopted in New York City, Scotland, and
Denmark and represent a reasonable objective for multi-family dwellings in Alberta. These
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Table 14. STC Ratings of Various Wall Structures

Wall

STC (dBA)

Single wood studs, single layer of 1/2" gypsum board
on both sides, no insulation

Single woad studs, single layer of 1/2* gypsum board
on both sides, 2-1/2" glass fiber insulation

Single wood studs, single layer of 5/8" gypsum board
with resilient channels on one side, no insulation

Single wood studs, double layer of 5/8" gypsum board
one side, single layer other side,
resilient channels on one side

Staggered studs 24** 0.C,, single layer 1/2** gypsum board
hoth sides, 2-1/2** glass fiber insulation

Single wood studs, 5/8" gypsum boards each side,
resilient channels on one side, 2-1/2" glass fiber insulation

Single wood studs, 5/8' gypsum board both sides,
resilient channels on both sides, 2-1/2* glass fiber insulation

Staggered studs, double layer of 1/2" gypsum board
both sides, 2-1/2* glass fiber insulation

Double wood studs, single layer of 1/2** gypsum board
both sides, 3-1/2* glass fiber insulation

Double wood studs, double layer of 1/2'* gypsum board
each side, 3-1/2* glass fiber insulation

34

37

38

43

46

48

50

53

56

63

Source:

1.

2,

Fiberglas Canada Ltd. 1977

Dr. David Quirt. Personal Communication, 24 March 1982
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levels are already achieved in high-quality multi-family construction (high-rise units) where
massive cement or masonry elements must be used. They can also be achieved with lighter
frame construction if the components are properly designed and installed. If similar STC
ratings were adopted in Alberta, even poor construction techniques {such as openings for
electrical outlets that destroy the inteyrity of the units} could be tolerated, Action in this
field should be pursued by the Quiet Communities Directorate with the National Research
Council, which is responsible for the national building code,

In Canada, thermal insulation is a major consideration in the construction of outside walls.
As a result, outside walls have insulation and an extra layer of siding that attenuate noise. A
layer of brick veneer is particularly effective in attenuating noise,

Windows are the most vulnerable area for penetration of noise, Again, however, windows
designed for thermal insulation serve to reduce noise. In order to keep out noise, windows
must be sealed to prevent all air leaks, Thermopane windows are more effective than single
layers of glass, while three layers of glass perform even better. The most cost-effective
window for thermal and noise insulation is a one-half inch thermopane window located on
the inside of a window cavity and a single pane on the outside of the cavity, with at least
three inches of space hetween them. Layers of glass of different thicknesses also help to

reduce noise,

In existing residential areas, creating quiet inside the living space can involve selecting
from several different control methods, Options include constructing berms, barrier walls, or
barrier-block buildings, retrofitting improved windows into existing buildings, and adding
insulation to existing walls, n Brief 8, the City of Edmonton indicated it would consider
adding insulation to houses over the long term in existing areas in order to meet minimum
standards for noise levels indoors. While the cost per building of acoustic reinsulation is
quite high, it may he the only option available in some casas, If it is necessary to have sealed
windows or to keep windows closed against outside noise, central air conditioning must be
added to provide adequate ventilation,

4.5 ECONOMIC PROGRAMS

It has been clearly established that noise has a substantial economic impact. Mostafa Tolba,
in his 1981 annual report an major environmental problems from the United Nations
Environmental Centre in Nairobi, pointed out that the economic impact of noise equals the
economic impact of air pollution on a worldwide basis {Tolba 1981).

in Alberta, where population density is generally low and our major urban centres do not
have the traffic densities or industrial eperations to the extent experienced in older centres,
the economic impacts of noise are nevertheless substantial, InterGroup Consulting Economists
found that the total average annual damages from noise amounted to between $108 and
5114 million per year, with a present value over a 20-year period of $1.46 billion (at a 4
percent real discount rate} {Wiens and Kinley 1980}, However, in spite of this sizable
economic damage, we have done little to combat noise or create quieter communities.
Normally when people sustain losses that are substantial and continuing, they allempt to
rectify the situation either through complaints, political action, or other means. There is
little evidence that these approaches have heen used to any substantial degree in Alberta,
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This is due in part to the nature of noise itself. Those who suffer economic losses from noise
tend to be either localized (resident near a truck route or beneath an airport flight path), or
in an occupation where noise has traditionally been one of the inherent hazards of the trade.

Unlike air pollution, noise is not transportable. Therefore, if one is sufficiently removed
from the source, there is no adverse impact. Conversely, air pollution is transportable
and has the potential to endanger all citizens within a region. Further, air potlution is
perceived as life-threatening whereas noise has been characterized as a nuisance, This im-
pression is probably erroneous, In addition to hearing loss, which is a serious health hazard,
noise is increasingly being linked to other health problems, particularly those associated
with stress (Dunn 1979).

45,1 Economic Theory of Noise Control

Economics involves making choices, often with varying degrees of knowledge and infor-
mation. With adeguate knowledge of econaomics, it should be possibie for a rational person
or organization t0 make appropriate choices if all the benefits and costs of those choices
return to that person or organization. Such decisions are considered to be internalized.

In contrast to this is the situation where the impact of decisions falls elsewhere. These
external impacts or externalities often receive inadequate consideration in day-to-day
decision making, The best decisions are likely to occur when the henefits and costs are
internalized,

Far example, if one had a high tolerance for noise and a high regard for capital investment,
one might deliberately choose to purchase a home adjacent to a truck route or freeway.
In this case, the discount available for the residence might be considered sufficient to
compensate the purchaser for the disturbance from noise at that location, The economist
would say that this was merely the working of the market, The purchaser would have
weighed the cost and the benefits and decided that the benefit of a fower price for the
residence was worth, in his scale of values, the cost of the noise associated with that location.

A similar situation oceurs with the Edmonton Municipal Airport. In this case, the City of
Edmonton owns and manages the airport and all of the people who suffer from the noise of
operations reside within the city, It would be possible for the City to substantially reduce
the noise of airport operations by, for example, efiminating the use of jets, particularly the
Boeing 737s used in PWA's Ajrbus operation,

If the City insisted that over a period of five years the Boeing 737s be eliminated from the
municipal afrport and he replaced by the quieter Dash 7 or similar planes, the number of
flights required to replace that service would be approximately doubled. The resulting noise
levels, however, would mean that very few people in Edmontan would have any cause for
cornplaint about aircraft noise,

It is true that the Dash 7 rakes 15 minutes longer ta fly from Edmonton to Calgary, However,
since the number of flights would have to douhle, the convenience to passengers would
remain about the same, Where aircraft scheduling is presently on the half hour, it would be
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every 15 minutes; where scheduling is an hour apart, it would be replaced by a half-hour
service 1o move the same number of people with smaller planes. The Increased level of
flights would mean that the convenience of maving between these two major centres would

be similar.

This equation demonstrates that the City of Edmonton has complete power to decide
whether or not the inconvenience and harm suffered by the residents under the flight
paths of the Municipal Airport are balanced out by the convenience to the airline and the
air-travelling public.

In hoth the house purchase and airport examples, the costs and benefits of noise revert to
the appropriate decision maker and the results are internalized. There may be, however,
some difference in the ability of thesa two different decision makers to analyze the situation,
The information base for the City's airport decisian is very likely more accurate and compre-
hensive than the information base for a decision by the homeowner [possibly a first-time
buyer). The City should be able to accurately assess whether the noise experienced by city
residents is sufficiently compelling to warrant resolution of the problem. Recently, the
Drafe Edmontan Area Aviation Master Plan 1987 has improved the information base upon
which the City can make a decision, The plan clearly identifies the noise implications of
expanding or reducing Boeing 737 operations at the Municipal Airport {Matson 1881),

In those cases whare the decision is not internalized, the economic consequences are more
substantial. This situation occurs when someane who previously had a quiet home on a
little-travelled route finds that the noise level rises substantially due to expansion of the
road or its designation as a truck route. The home was purchased in the belief that the area
was sufficiently quiet to provide the utitity or satisfaction that was sought, Subsequent
actions, aver which the homeowner had no control, changed the nature of the area. This
person is in a lose/lose situation, ' he wishes to relocate to a quieter area, he may not be
able to obtain the price for his property that could normally be expected if the original level
of quiet prevailed. |f he remains at the location, the noise level may be unacceptable and he
pays the cost In interrupted sleep, disturbed outdoor activities, and possible health deterior-
ation. A break-even economic choice is impossible.

4.5.2 Cost Effectiveness of Various Approaches to Controlling Noise

Many methods exist to reduce or eliminate noise, The traditional approaches include source
controls, retrofit, and land use regulations, Undoubtedly new approaches and techniques
will be developed. Each can be rated on the basis of cost effectiveness; that is, the relative
cost to reduce noise impact, measured by some standard such as dollars expended per
decibel reduction,

Source Controls and a Buy Quiet Program

Cantrolling noise at the source recognizes that prevention of the praoblem is often the best
solution, It is generally less expensive than control along the pathway or at the receiver, The
unit cost for contralling neise in new cars, trucks, and motorcycles is relatively modast,
However, the division of jurisdiction between the federal and provincial governments makes
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it difficult to administer saurce controls., Alberta generally does not produce the machines
or facilities which generate nocise, Vehicles we use and construction equipment we require
are purchased mainly from other provinces or countries. In the Environment Council's
opinion, the chances are slight that the federal government will provide a solution to our
naise problems in the foreseeable future through source control regulations, We assume that
{ittle reduction in the noise level of trucks will be forthcoming, particularly as the major
supplier is the U.S., and as the role of trucks in our society will remain essentlally unchanged.
This means that the impact of individually somewhat quieter trucks will be largely eliminated
by their increased numbers carrying greater volumes of goods,

However, the provincial government may be able to influence source noise levels by pro-
mating a Buy Quiet program similar to that developed in the U.S. The Armerican Buy Quiet
program tries to bring to purchasing agents at local, state, and federal levels, the knowledge
that products vary in their noise levels, and that it is only by asking for quieter products
that the market wiil begin to supply them.

For example, alternatives exist now in the purchase of trucks. According to the Environ-
mental Protection Agency, trucks off the assembly lines of some manufacturers have now
lowered noise ratings from the 80 to 83 dBA level down to about 75 dBA, Simple modifi-
cations on some vehicles can drop noise levels by 5 to 6 dBA. If noise considaration hecomes
part of the purchasing decision by major purchasers, suppliers would very likely respond.

Although some quiet machines are more expensive than ordinary models, in many instances,
they are price competitive or only slightly higher in cost than the noisier product. Obviously,
as long as purchasing agents for yovernments do not specify that the quietest product will be
given preference, the suppliers will ignore that particular factor in making bids on the
equipment required. If provincial and municipal purchasing agents were even to indicate
that quieter products would be given preferance when pricing is uniform, there would be an
incentive for manufacturers to produce a quieter produet in order to be more competitive,
For example, the total provincial government market for equipment is significant. The
Alberta Government spent approximately $12 million on cars and light trucks and approxi-
mately $70 million on graders, caterpillars, and heavy equipment for the 1981 model year.
If a program were develaped which provided some competitive advantages to quieter pro-
ducts, the effects could be very positive, The impact, of course, could be multiplied if other
provinces and the federal government followed Alberta’s lead. The Councll believes that a
Buy Quiet program has important potential benefits for Alberta at relatively low costs, Its
implementation should be part of the responsibility of the Quiet Communities Directorate,

Retrofit

The most expensive solution to noise reduction is probably retrofitting. There are many
different forms of retrofitting, but in relation to traffic noise the concept refers to the
attempt, after roads have been built or widened, to provide protection from noise, essentially
as an afterthought to the planning and construction process, For example, it is possiblg to
provide berrs and barricr walls between a heavily travelled road and a residential population,
This has the potential to reduce noise levels by as much as five or six decibels for the residences
that are immediately adjacent to the noise source, It is also possible for homes originally
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constructed with fittle noise insulation to have new nalse-attenuation features added, Both
of these approaches are possible and effective in varying degrees, but tend to be extremely
costly, Berms, for example, by their nature require extensive land areas in order to reach the
height needed to provide protection to residential dwellings, If this land is alongside a newty
expanded throughway or major arterial, the acquisition of a number of residential units may
be necessary, with associated high land costs. Due to the land cost factor, barrier walls are
frequently adopted as an alternative, Barrier walls, however, are extremely expensive to
build. While they provide privacy, they also create maintenance problems such as snow
accumulation, corrosion from salt splash, and regular painting.

Land Use Considerations

When a road is widened or receives increased traffic and is bounded by sensitive uses such as
single family residences, changes in land use should be considered. For example, if the
single farmily zone that borders a heavily used arterial is changed to commercial, the less
noise-sensitive commercial uses could act as a barrier between the remaining residential areas
and the arterial streat, While this is not a universal panacea, it might be an appropriate and
effective solution in some situations,

Rather than changing the land use, a change in density may enabie better noise-attenuating
designs. Again, consider the example of a single family or relatively low-density residential
area bordering a very heavily used and noisy street. |f the density could be substantially
increased, it might become profitable for a developer to purchase the properties, remove the
existing houses and replace them with acoustically designed townhousing, apartment housing,
or variants, in the high-density mode known as barrier-block buijldings, indeed, a condition
of rezoning should be an agreement that the design of replacement housing will provide
adequate sound attenuation. |t then would be possible to shield both the residents in the
high-density units and the people remaining in the adjacent residential areas from the effects
of noise fram the busy arterial (Figure 8}. There are a number of examples of the successful
application of these approaches in California and Toronto,

It must be noted that harrier-block buildings are not a universal selution. In some instances,
the residents in the interior of the block wouid find a set of high-density units more distrac-
ting and unpleasant than the noise, I'n situations where major deterioration of the residences
adjacent to the arterial has occurred, however, this may be the only effective solution.

This brief economic analysis of source controls, retrofit approaches, and land use consider-
ations demonstrates the need for competent evaluation of the ecanomic implications of the
various control approaches, In particular, the Council expects the Quiet Communities
Directorate to become a centre of expertise in noise-related land economics and to work
closely with municipal authorities in identifying where these approaches are appropriate
solutions to particular planning problems,

To Iliustrate how the economics of these various approaches may be evaluated, an example
concerning traffie noise problems follows.
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4.5.3 Case Study of Traffic Noise

Truck rautes being a disturbing urban noise source was one of the most frequent complaints
voiced at the public hearings {mentioned in 33 briefs}.?® The Council heard from residents
along 989th Street and the Whitemud Freeway in Edmonton, along Glenmore Trail and
Highway 1 in Calgary, and to a lesser extent (since traffic volumes are lower), from other
municipalities such as Grande Prairie, Edson, and Red Deer, Possible control approaches
include diversian, retrofit, and compensation and infarmation.

Diversion

The residents’ most common reaction is to ask that the truck route be relocated, This
approach could provide an acceptable sclution providing every effort is made, in the design
of the alternate facility, to reduce noise generation by using topography, depressed roadways,
herms, barrier wails, and careful allocation of uses hordering the new road.

This solution, however, requires that a new route be needed, not to solve noise problems,
but because the existing route js inadequate or ineffective for new population levels or
distribution, Constructing new freeways or truck routes simply to reduce noise levels on
existing routes is not economically feasible, However, when a new route is being constructed
to meet future traffic demands of a growing urban area, it would be foolish not 1o use the
opportunity to solve old problems and prevent new ones fram arising.

A more difficult problem is presented by situations such as 99th Street in Edmaonton,
Here, a north/south truck route to the city centre is required, Ninety-ninth Street was
settled early in Edmonton’s history, particularly the portions just south of the river valley,
when today's volumes of cars and trucks were |iterally unthinkabie. Low-rise apartments
with only minimal sound insulation were constructed right up to the sidewalk, The result is
that sleeping quarters are as little as 20 feet away from the travelled right-of-way,

What commends 99th Street as a truck route s its location in relation to southern industrial
zones and the central business district, and most particularly, its relationship to the Low
Level Bridge {recently increased in capacity}. it fits in well with origin/destination demands,
river crossings, and street capacities, The resulting noise problems are borne principally by
the residents and landawners along its length. In this case, the alternatives are few and carry
substantial penalties.

An increase in truck traffic on a street which already has significant truck traffic carries
little penalty in terms of excess noise. This is due to the peculiar physics of noise. Once a
street is well travelled (say 30,000 cars and trucks per day), doubling the traffic increases
the noise level by approximately 3 dBA (Leong 1979). This increase would be detectable
but would not necessarily be considered troublesome depending on the initial level of noise,
The higher the initial level, the more a 3 dB increase would be noticed {Dick Winkelaar
1982; personal communication}.

This characteristic of noiss argues for the concentration of traffic on relatively few routes,
where traffic volumes are already high and preferably where roadway and verge design has
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provided for sound attenuation. As a principle of nolise control, traffic and trucks should be
concentrated on as few routes as possible. Those routes should be designed to high standards
of noise attenuation. The alternative of diffusing traffic over many routes would bring little
relief to already well-travelled routes, since the physics of noise works in reverse as well, The
route with 30,000 vehicles per day would have to have its traffic cut in half {to 15,000
vehicles per day} before noise levels would be reduced by 3 dBA, again a barely detectable
reduction in sound.

This is one of the more compelling arguments in favour of the traffic engineers’ concentration
on a system of expressways, major arterials, and designated truck routes. The more traffic is
concentrated, the smaller the area and the fewer the people impacted by high noise levels,
The more road traffic is diffused, the greater the area and numbers of people impacted by
excessive noise,

Diversions of traffic to new routes can create problems, For instance, If trucks are diverted
from the shortest route between origin and destination, fuel consumption will increase. It
might also mean they would be diverted along a number of quiet roadways to reach alternate
major arterials, thus disturbing a greater area and more people, As a result, priorities must be
established and reviewed by traffic engineers and others, including the public.

Some partial measures could also provide relief. Barring trucks during the gquiet hours,
perhaps from 2200 to 0700 hours, would reduce noise impacts at the time when their
intrusion Is greatest, Again, however, there are penalties and spillovers, Many drivers prefer
to travel at night hecause traffic volumes are iower, higher speeds can be maintained, and
supplies can be delivered at the start of a business day, Trucks, therefore, are unlikely to
stop movements; they would instead use the routes left available to them, with the result
that the spillover effects mentioned previously might be increased during the quiet hours on
alternative access routes, In addition, the increasing pattern of shift work in industry is of
concern. [t is estimated that about 15 percent of the werk force now works at night and
would receive little benefit from quieter nighttime conditions, yet would suffer the problems
of a noisier daytime situation,

In summary, it Is clearly preferable to divert traffic and trucks to available alternate routes,
which are better designed to attenuate noise, The associated problems include:

1} very large volumes of traffic must be diverted if any substantial reduction
in sound levels is to be achieved;

2)  unwanted consequences arise from the diversion of trucks and traffic from
their preferred route between origin and destination which must be carefully
considered;

3} timing of construction of alternate routes depends on rates of growth of the
city and of traffic, and on financial canstraints, Noise relief, if it enters into
consideration at all, would have very low priority as a reason for constructing a
road or moving up its timing.

Retrofit

Retrofitting is the attempt to reduce noise after the fact. Although reasonably effective
under certain conditions, it is usually an expensive solution, with the possibility of unwanted,
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unexpected, or unpleasant side effects, When dealing with roads, the following retrofit
methods are passible: berms, barrier walls, barrier-block buildings, and acoustical insulation,
(See Section 4.4 for descriptions of these methods.)

The economic drawhacks of each methad are:
Berms require extensive land areas to provide the effective height necessary for

protection,

Barrier Walls are aesthetically unpleasant unless materials are carefully chosen, can be
expensive to maintain, collect litter, and can deteriorate due to corrosion.

Barrier-Block Buildings have essentially blank, heavily sound-insulated walls and
windows facing the traffic, They have the advantage of utilizing land adjacent ta
heavily travelled roads, They can be extremely effective sound barriers, both for the
uses within them (usually multi-family dwellings, though office, commercial, or light
industrial uses are also possible} and in protecting interior blocks from traffic noise.
However, like berms and barrier walls, barrier-block buildings must be continuous to
be effective. Any brealks between buildings, such as access roads, will act as sound
tunnels, directing noise into the interior blocks. They are probably cost effective,

Acoustical Insulation can be very expensive. It has the advantage of also providing
some thermal insulation value, Unfortunately, it does nothing to make yards or play
areas more habitable,

A question that arises at this point is the extent of the Alberta Government's involvement
and degree of obligation to assist with retrofitting, Transport between inhabited areas of the
provinge has heen acknowledged as the responsibility of the provineial government. Within
cities, only a few routes are considered part of the provincial highway system — usually the
numbered highways, The province provides financial assistance for the construction and
maintenance of these routes. In the construction of new provincial highways through citiss
(such as the Yellowhead Trail in Edmonton or the Deerfoot Trail in Caigary), the province
will provide funding for noise-attenuation features such as depressed roadways, berms, etc,
This seerns reasonable since designing noise-supression features into new roadways is cost
effective and, if it is backed up with wise land use allocation by the city, can prevent nolse
problems from arising in the future.

The Council is in no position to recommend the level of cost sharing that is appropriate.
This is an extremely complicated matter that must be the subject of continuous negotiation
between the cities and the province. However, the Council believes that in principle, noise-
attenuation costs should be treated in exactly the same way as any other element of design
for new freeways, and the cost shared on that basis, The Council also believes the province
has an obligation to insist that municipalities not permit uses along the highway that could
create future noise problems.

The province should provide assistance through financial aid and, if necessary, enabling
legislation to permit municipalities to engage in such things as redevelopment along noisy
arterials. It could provide financial assistance through low-interest loans, in addition to
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those already available through the Alberta Municipal Financing Corporation, These loans
would enable municipalities to acguire land along particularly noisy routes if it can be
established that, after acquisition of the land, the alternate use has the potential to recover
the initial investment, for example, through development of barrier-block buildings.

Compensation and Information

An additional method of dealing with excess traffic noise combines social adjustment
and compensation, It has been frequently noted that people have varying sensitivity to noise
and indeed varying susceptibility to noise-induced hearing loss. in fact, some 20 to 25
percent of the population seem virtually impervious to noise — they show either little or no
signh of impaired hearing or are nat bothered by noise at high levels {Dunn 1979, WHO

19804,

This group presumably includes those with impaired hearing {some 10 to 15 percent of the
population) as well as people with perfectly normal hearing who are disturbed only by the
loudest noises, Those who have a high tolerance for naoise are probahly best suited to live in
areas where ambient noise levels are high, Presumably, given enough time, such a selection
would take place. The noise-sensitive would lgave, the noise-tolerant would stay, and over
time a balance would be struck between noise levels and noise tolerance,

Thearetically this is all very elegant, However, in real life, several factors intrude. First, noise
parameters change over time. What was once a perfectly acceptable noise level may become
intolerable due to increases in traffic or the number of trucks. Second, information gaps
exist. People purchasing @ home or renting an apartment may view it on the weekend or at
mid-day when noise levels are not at their peak. It is only after moving in and experiencing a
fult week or month of noise patterns that the total impact of noise Is aceurately perceived.
Similarly, if 8 purchase or rental occurs in the winter, the new resident may be shocked to
open doors and windows wide on a balmy spring day and experience the level of ambient
sound in the house and yard, Third, there may be financial constraints to adjustment, The
homeowner may wish to move hut may find that resale of the house is difficult or can only
he achieved at a substantial discount below houses of similar quality and location which
are not affected by noise. A renter may face even greater problems as alternate affordable
accommaodation may not he available,

These factors are presently at work, Houses in noisy locations are discounted. The City of
Edmanton, for example, provides up to a 15 percent reduction in assessed values {and hence
taxes} for residences next to maximum traffic routes with no service roads, and though
caveat emptor is still the rule, house purchasers and renters are becoming increasingly wary
of noisy locations, An increase in both compensaticn and the level and quality of information
is required to speed the process and ease the pain of adjustment.

The Council believes that the existing 15 percent reduction in assessments and taxes is
commendable and would like to see it extended substantially. We suggest that for each dBA
rise in the sound level between 55 and 60 dBA, as measured in a backyard, a 0.4 percent
reduction in property assessment should be allowed. Since the impact of noise increases as
the volume increases, there should be a doubling of the permitted reduction in assessment
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with each 5 dBA sound increase (Table 15). The high and rising impact of reduced assess-
ment would direct the attention of the municipality to places with major noise problems
and they would have a high and rising incentive to provide alternative solutions, It would
also heip compensate homeowners for the loss of amenity value.

This reduction in assessments would provide a worthwhile compensation to homeowners
for the deleterious effects of noise, and would help them tolerate the noise levels to which
they are subjected. However, there should be reciprocation on their part. The Council
believes that the reduction in assessment should not be available unless the owners are
willing to attach a suitable notice (flag) to their title identifying their property as one which
suffers from noise that might be annoying to a prospective purchaser or tenant,

Such an approach would compensate the victims of neise, alert the city that problems
exist, and provide an incentive for finding solutions, It would also provide an information
base on noise levels to prospective purchasers and tenants as well as an incentive to thase
who are more noise tolerant since housing should be cheaper where noise levels are higher.

The Council believes that where reduced assessments are due to a provincially supported
highway, the Alberta Government should contribute to municipalities a share of the tax
revenue [ost, proportional to its cost sharing for construction of the highway.

Assistance to municipalities for their noise-control programs should generally reflect existing
levels of cost sharing, For example, where provincial assistance for road construction is 50
percent, the province should contribute 50 percent of the cost of noise-abatement programs
for areas adjacent to the roads. However, in the case of compensating for the reduced
revenues resulting from reduced assessments, the assistance should not be direct. Provincial
aid should be directed into a special fund that would be available to cities to undertaks the
full range of noise-control programs, including retrofitting and construction of berms or
barrier-block buildings.

In some municipalities, the source of excessive noise is a pravincial highway. For example,
Ledue residents living adjacent to Highway 2 suffer as much from excessive traffic noise as
anyone in the major cities, They should be eligible for assessment reduction as outlined
previously. Here, the provincial highway Is largely responsible for the excessive noise they
suffer and the provincial government should compensate the town for the loss of revenus
from reduced assessments, However, these funds should be designated exclusively far noise
reduction and attenuation investments,

One of the positive effects of such an approach would be that in the future when municipal
councils are tempted to locate developments where noise problems are likely to eccur, they
waould appreciate that consequences for future municipal revenues would follow, relative to
the nolse exposures that they permitted.

Cost Estimates of the Compensation Approach

The fellowing cast estimates are provided to illustrate the economic impact of this recom-
mended compensation pragram,
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Tahle 15. Scale of Assessment Reductions

% Reduction Total Cumulative

Noise in Assessment Assessment
Level for each dBA Reduction
(dBA) Increase ™ Possible

55 - 60 0.4% ** 2%

60 - 65 0.8% 6%
65-70 1.6% 14%
70-75 3.2% 30%
75-80 6.4% 62%

80+ 12.8% 100%

* The doubling factor for each 6 dBA is that used by the Occupational Health
and Safaty Division,

**  The initial figure of 0.4 percent is the figure identified by Nelson (1975) as
cited in Wiens and Kinley {1980) as a reduction in average property value
per unit of noise,

The Urban Traffic Naise Policy Study {Marshall Macklin Monaghan Ltd. 1980) prepared
for the City of Edmonton estimates percentages of the city's population exposed to various
levels of traffic noise (see Table 16), If each of the owners exposed to the levels of noise
estimated In this study were to claim the full assessment reduction possible, the City of
Edmonton’s reduction in revenue would be as shown in Table 17,

Several assumptions here would tend to exaggerate the actual impact, It is assumed:
1} that all those exposed would in fact claim reductions, and particularly at low

noise levels this is unlikely to be the case;
2} that in each category all claims would be for the maximum possible reduction,

On the ather hand, no residences in Edmonton are estimated by Marshall Macklin Monaghan
to be impacted by more than 75 dBA, which seems unlikely, They may be few in number
but they probably exist. However, it is improbable that as much as 2,5 percent of the city’s
resicdential assessment would be exposed to claims for residential assessment reductions.
There is, however, the possibility that the number of claims could increase if traffic nojse
levels increase in the future and no effective noise-reduction programs are adopted in the

meantime,

In the case of the Edmonton Municipal Airport, where the control of noise levels is entirely
within City Council's control, a similar program could be established based on NEF levels,
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Tahle 16, Population Exposed to Traffic Noise in Edmonton, 7980

Noise Level

{dBA, Ldn) Number % of City Population
56 - 60 16,500 2.9

60 - 65 44,000 78

65-70 28,600 5.0

70-75 22,500 4.0

Over 75 0 0

Total over 65 dBA 101,600 19.7

Source: Marshall Macklin Managhan Ltd, 1980:Table 1.2

Tahla 17, Maximum Assessment Reductions Due to Noise

Maximum % Reduction of
Noise % of City Assessment Total City
Level Population Reduction Residential
{dBA, Ldn} Exposed Possible Assessment
56 - B0 29 20 .058
60- 65 7.8 6.0 468
65-70 5.0 14.0 700
70-75 4.0 300 1.200
Cver 75 0] 0} 0
Total over 55 dBA 19.7 2426

Since this is entirely a City responsibility, no provincial aid is warranted, The potential
reduction in resldential assessments would help maintain the City‘s awareness of the social
costs of maintaining existing use patterns at this facility.

In the Council's view, these potential impacts are of a scaie sufficient to act as a spur to
reduce noise, but are not punitive,
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4.6 PLANNING PROGRAMS

Land use planning consists of identifying community goals and objectives and then develop-
ing ways of implementing the goals. In the initial stage of planning, all decisions of the past
and the impacts of the present should be identified, mapped, tabulated, and assessed. In
particular, contradictions between what is wanted and what has been achieved should be
noted, For example, while the desire is normally for quiet in residential areas, changing
transportation patterns may have resulted in high noise levels in areas adjacent to arterial

roads.

A major difficulty in the planning process is that every actor in the urban area has somewhat
different objectives from everyone else. People in an existing residential district may wish
their area to remain unchanged, but with better facilities reasonahly accessible. They might
welcome a new regional shopping centre, a community recreation facility, or even places of
employment if these facilities were 20 blocks away, They might also complain vociferously
that it is difficult for them to get to work, to shopping centres, or to recreational areas
because of the overcrowding of existing transportation routes. They might all be in favour
of expansion or improvement of such roads. However, they ray prefer that the expanded
transportation route be some distance from where they live,

Many conflicts run through the whole fabric of a developing urban area, One has only to
glance at the agenda of a local city council to appreciate the range of conflicts inherent in
the different needs and desires of each resident of the community,

Nevertheless, the importance of these conflicts must be analyzed and the impact of alterna-
tive development decisions assessed. It is this activity, or process, that is generally called
land use planning,

Planning in Alberta is institutionalized and formalized through the Planning Act {RSA 1980
cP-9). It provides for a variety of hierarchical plans ranging from regional plans to municipa!
plans, land use bv-laws, area structure plans, and subdivision regulations. These land use
by-laws and plans regulate the use and development of land and buildings. Although noise is
not specified by the Act as a distinct issue to be addressed by these plans, noise-related
policies are often implicit in such plans,

4.6.1 Noise Considerations tn Land Use Planning

Since noise s associated with well-defined activities, it is possible to forecast consequences
of land use decisions with a reasonable degree of accuracy in order to avoid or reduce
future noise problems. However, noise forecasts frequently are not heeded in developmeant
and land use decisions. |t is essential that problems associated with neise be given greater
attention in the development and approval of plans at all levels of the planning hierarchy.

An important exception to this general neglect of noise in decision making is found in the
Airport Vicinity Protection Area (AVPA) regulations pursuant to the Planning Act, 1977.
These regulations are being developed by Alberta Municipal Affairs for most major airports
in Alberta. They reprasent a consistent nolse-related policy at the provincial level.
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This policy is impiemented by mandatory incorporation of AVPA regulations (when adopted)
into official regional and municipal documents. Action is being taken well before problems
arise, Most airports are at some distance from developing communities, With protective
zoning in place, major noise disturbances from aircraft should not affect residential areas in

the future,

However, there are numerous examples where in spite of the ability to forecast future
volumes of noise, communities have considered noise to be of minor importance and have
gone ahead to permit land use developments which are incompatible with high noise levels.

If a quieter community is an objective, it can be achieved, One of the principal methods
of achieving it is through the planning process.

At the public hearing in Lethbridge, a comprehensive and competent brief (Brief 47) was
presented by the Oidman River Regional Planning Commission. The Council was impressed
by the material presented and by the directions suggested. The ORRPC called for a co-
ordinating agency at the provincial level, which would have four major functions oriented
toward making noise considerations a part of the planning process. These functions included;

1 technical expertise that would be available to planning agencies at the regional and
lacal leve] throughout the pravinee;

2)  a referral service where subdivision applications and development permits could be
referred for comments relating to potential noise problems;

3) a co-ordinating function between the provincial and local levels of government
as well as between various departments and agencies of the provincial government;
and

4) working toward the reduction of noise at the source, both on hehalf of the provincial
government and independently by working with the appropriate federal agencies such
as the Canada Mortgage and Housing Corporation (CMHC), Department of Transport,
and Consumer and Corporate Affairs Canada,

The Council agrees with the approach proposed by the ORRPC and believes these responsi-
bilities should lie with the Quiet Communities Diractorate.

In addition, the ORRPC recornmended a number of specific planning needs concerning
the development of noise criteria and amendments to existing legisiation,

4.6.2 Need for Noise Criteria

Among others, the ORRPC stressed the fact that there are no province-wide criteria for
homes, private outdoor space, recreation areas, and public areas with respect to noise. In the
absence of such agreed-upop criteria, each municipality tends 1o have somewhat varying
objectives. To partiaily overcome this problem, the Council suggests that a uniform model
noise control by-law be developed similar to that presently in force in Ontario {see Section 4.1),



D e S

NPT

137

The details and development of the made! by-law should be a principal task of the Quiet
Communities Directorate. However, some general directians can be provided by provincial
and international criteria which have heen widely adopted,

The International Standardization Organization {1S0) is a committee of the United Nations
that has adopted same widely recognized criteria for noise ohjectives. |t is generally agreed
that few people are disturbed or annoyed by noise levels below 45 dBA Leq, measured in
the backyard or private outdoor space, Similarly, levels over 70 dBA Leq in private outdoor
spaces are considered to be intolerable for residential areas. As an objective for residential
areas, |SQ suggests 55 ¢BA Leqg. It is therefore possible to identily stages indicating the
seriousness of noise problems and the action reguired.,

The stages are:
Stage 1. Below 45 dBA Leq — there is no problem, nar is any action required;

Stage 2, Between 45 and 50 d8A Leq — no problems are identified, but consideration
should be given to future problems:

Stage 3. Between 55 and 60 dBA Leq — noise problems begin to arise, but the
seriousness is not sufficient to warrant major action;

Stage 4. Between 60 and 70 dBA Leq — a significant problem exists, As the levels
increase between 60 and 70 dBA, increasingly vigorous action s required to
reduce the impact of noise;

Stage 5. Over 70 dBA Leq — noise above these levels is intolerable and major action
is required to reduce it

Elsewhere In this report (Section 4.4) a scheme for compensation for the impact of noise is
suggested, with increasingly reduced assessments related to increasing levels of nolse ex-
perienced, The detailed |evels and amounts are subject to further examination and definition.
Howaver, the principle is clear — as the nolse level increases, action should be correspondingly
vigarous, rising ultirmately to a point where very strong action is taken,

The ORRPC also identified that “standards for traffic noise are required to evaluate the
impact on existing and proposed neighbourhoods.” An appropriate guide for action in this
regard has been developed in Ontario and is set out by John Manuel, Supervisor of the Noise
Pollution Control Section of the Ontarie Ministry of the Environment (Manuel 1979), A set
of tables illustrates how noise level forecasts vary with different vehicle per day flow levels,
varying speeds, percentage of trucks in the flow, and different grades on the roadway. For
example, from these tables it is possible to identify that with an average speed of 40 miles
per hour with 40 percent truck traffic and a grade of between 0 and 3 percent, a traffic
volume of up to 7,000 vehicles per day would cause na noise problems for residents further
than 110 feet from the travelled roadway. In contrast, if the speed level were increased
to 60 miles per hour and the traffic volurne increased to 43,000 vehicles per day, yet fleat
composition and grades remalned the same, residences within 110 feet of the travelled
roadway would experience intolerable noise levels of over 70 dBA, Residences 250 feet
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away from the travelled right-ofway would experience 65 dBA. It may be possible to
reduce outdoor sound levels for these residences to at least 60 dBA through design or
construction methods, Thase 670 feet away from the travelled roadway would experience
61 dBA. They would need to be warned of noisy conditions and could expect some relief
from actions taken to improve the noise levels for those closer to the traffic route.

This information relating traffic and noise has been applied effectively in Ontario for more
than five years, Although the by-law must be adjusted according to local conditions such as
topography and other barriers, it nevertheless is a very useful reference for the impact of
traffic on existing and proposed residential areas in Alberta,

The ORRPC also points out that “any noise standards which are developed by the province
should be uséable by anyone in the planning process, suitable for land use planning purposes
and readily applicable to most planning tasks, involving the need for a quantitative noise
measurement,” T his strong point was made not only by the ORRPC, but by other regional
planning commissions and planning agencies both in formal briefs and informal meetings,

Currently, the only noise guidelines available to planners are CMHC handbooks regarding
the siting and development of residential buildings in areas exposed to aireraft, road, and
ratlway noise, However, as the ORRPC correctly points out, the guidelines have no legal
status, resulting in frequent successful appeals to the Alberta Planning Board, For example,
regional subdivision approving authorities eannot require soundproofing, a responsibility of
municipal development approval authorities. But the lack of legal status does not undercut
the utility of guidelines. As the CMHC airpert noise handbook states, the Intention is
..to draw attention to problems associated with aircraft nojse; to support methods
which seek to protect residential areas against the effects of aircraft noise, to encourage
the co-operation of all levels of government to develop ways of alleviating the prob-
lems associated with such noise; to discourage the construction of new residential
davelopment on sites subject to high noise exposure and to introduce sound insulation
in residential development on sites subject to some noise exposure at a lower level
{CMHC 1978:3),

Detailed specifications, clearly and simply described for easy use, are provided for set backs,
insulation, site treatment, and screening. Clearly, if these objectives are reached, considerable
progress will have been made in resolving Alberta’s noise problem,

The guidelines will have considerable effect if they are adopted as provingial policy and
supported by the Alberta Planning Board. Municipalities shauld alse be encouraged to
incorporate the guidelines into their land use and development control by-laws, The Quiet
Communities Directorate could work toward the acceptance of guidelines by providing
detailed technical advice to local planners or through inputs to the subdivision approval
referral system {see Section 4.1},

4.6.3 Amendments to Legislation

A number of smail amendments to the Planning Act (RSA 1980 cP-9) and the Subdivision
Regulation would ensure that noise considerations are part of certain planning decisions.
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First, it appears desirable to insert a clause in Section 92 of the Planning Act making it
possible for municipalities to enter into agreements with developers to install or pay for the
installation of noise-attenuation devices or designs that are necessary 1o achieve an aceeptable
level of quiet in a subdivision, Section 92 prasently gives a municipality the right to enter
into agreements with developers to install utilities, pedestrian walkways, and off-street
parking. A similar provision is needed to enable municipalities to negotiate with developers
regarding noise-attenuation devices or design alternatives where noise problems warrant such
treatment. As suggested previously, an objective of 55 dBA Leq in outdoor residential
settings would be an appropriate objective and would be useful to include in Section 92 as a
guide for municipalities and developers.

Second, it appears desirable to amend Section B of the Subdivision Regulation to include
noise from adjacent land uses, Section 8 of the Subdivision Regulation presently reads: "In
making a decision as to whether or not to approve an application for subdivision approval,
the subdivision approving authority shall consider, with respect to the land that is the
subject of the application” and then lists many factors such as topography, sail character-
istics, potential for flooding, etc. One factor that subdivision approving authorities shall
consider is “the use of land in the vicinity of the land that is subject of the application....”
The suggestion is that a phrase should be added to this section to recognize the impartance
of noise levels generated in the viginity of the land that is the subject of the application.
In this way noise would be identified as one of the factors that specifically must be con-
sidered before a subdivision is appraved.

Thirdly, it is desirable to amend Section & of the Subdivision Regulation to require that
subdivision applications be reviewed for noise problems by the Quiet Communities Direc-
torate. Section 6 currently reads: “Upon receipt of a completed application for subdivision
approval, the subdivision approving authority shall send a copy of it to:”" and then lists a
large number of agencies and departments such as the school authority, public utilities, the
Deputy Minister of Environment, ete, If suitable review of existing or potential noise
prohlems is to be provided at this stage of subdivision approval, the Director of the Quiet
Communities Directarate should be one of the agencies to receive a copy. This requirement
would pravide an opportunity for the Quiet Communities Directorate to identify whether
any noise prablems are likely to occur in the subdivision, and to provide comment to the
subdivision approving authority on the seriousness of the problem and potential solutions.

The above actions are intended to provide an opportunity for consideration of noise to be
included in the planning process. Noise and its impact on future populations should he
explicitly taken into account hefore new developments are approved, The suggested amend-
ment under Section 8 of the Subdivision Regulation would identify noise as a factor to be
considered befare subdivisions were approved. The consideration of noise by subdivision
approving authorities pfus the coamments from the Quiet Communities Directorate should be
adequate to ensure informed decisions, The proposed amendment to Section 92 of the
Planning Act supports and supplements the subdivision approval process, but enables
municipal councils to take specific action to attenuate naise as part of a development
agreement.

The approach to land use planning in Alberta is that the majer decisions and the majar
responsibility for the future character of communities rest with the local and regional
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governments, However, it is the province's responsibility to ensure that all relevant factors
are considered before development is permitted to proceed and that individual regional
plans arg integrated with each other, Most problems are best handled at the local and
regional level. There is, however, a provincial interest in considering noise so that local areas
do not create future problems that would require provincial intervention to rectify or
correct, for example, noise problems along provincial highways,

This action would generally rectify the greatest problem at present in planning for noise.
Noise has not been considered an important factor and there has been little provision for its
inclusion as one of the factors which constitutes a pleasant and enjoyable residential environ-
ment. The approaches identified should make a significant contribution to rectifying this
deficiency in Alberta’s existing planning process.
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The Physics of Sound
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Sound is a form of energy. it travels in waves of pressure through the air or some ather
medium such as water, wood, or steel, Sound waves cause a hearing experience by striking
our eardrums and creating mechanical vibration in the middle ear. Hair cells in the inner ear
pick up this action and relay it as nerve impulses ta the brain,

5.1 FREQUENCY AND PITCH

Sound waves are generated when something moves or vibrates, disturhing the surrounding
air, A common analogy is the example of waves created when a stone is thrown into calm
water. |n a similar fashion, sound waves move outward in uniform concentric spheres from

the source {(Figure 9).

When a vibration starts, it creates waves by compressing the air and raising the pressure,
As the air rebounds from this compression, the pressure is momentarily lowered below what
it was when the vibration started. Consequently, sound waves are alternating periods of high
and low pressure moving out from the source, The amount of energy In waves depents on
the force of vibration, just as a large stone creates larger waves in water than a small stone.
Changes in pressure are greater with loud sound than soft sound,

Sound waves flow as long as a source vibrates, The repetition of waves over time is called the
number of cycles per second {(cps), also referred to as hertz {Hz}. One compression (raised
pressure} plus cne expansion {lowered pressure) equals one cycle,

Sound of one tone is waves of pressure with a fixed frequency of repetition. A tuning
fork emits a single-frequency sound, for example, 128 cycles per second (or Hz}, The
frequency of a sound is heard as “pitch”, a term with which most peaple are familiar,
Frequency is a physical characteristic of sound waves, whereas pitch is the psychologieal
perception of sound. Low-frequency sound is heard as low pitch; high-frequency sound is
heard as high pitch,

5.2 INTENSITY AND LOUDNESS

The intensity or energy in sound waves is related to the changes in pressure, and the extent
of compression and expansion of air. The analogy for water might be the helght of a wave
going cut from where the stone hit, The height of the sound wave form, or maximum extent
of compression and expansion, Is called the amplitude (Figure 10), At agiven frequency, the
higher the intensity of sound, or the higher the amplitude of a wave, usually the louder the
sound will be perceived. As with frequency, intensity is a physical characteristic of sound
waves, Loudness is how our ears perceive intensity — a subjective impression of the magnitude
of sound,

The pressure of sound at any point can be measured in units called newtons per square
meter (mez), or pascals (Pa). The range of changes in pressure in sound waves is extremely
wide, but the amount of pressure involved is extremely small, Our ears are very sensitive and
are able to respond to these low pressures, picking up slight changes aver a very wide range,
To get some idea of the relative amount of power involved, think of an opera house filled
with a crescendo of sound, The power involved is only about 1/100th of the power used in
an average electric lamp (Jones 1980),
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The lowest level of sound pressure which an *‘average” young person with narmal hearing
can perceive is .00002 N/m< or Pa, This value has heen established by international agree-
ment. Consequently, it is the reference sound pressure. Sound prassure which is high
enough (loud enough sound) to cause pain in our ears is about 20 N/m2 although it varles
for each individual. The difference between .00002 N/m? and 20 N/m? is a factor of 108
or 1 million.

Because our ears can accommodate such an enormous range of pressure, a system other than
a linear scale had to be developed to allow practical measurement of sound levels. Conse-
quently, a logarithmic scale is used. An example of such a scale is the Richter Scale used to
measure the magnitude of earthquakes.

Decibels {dB} are the units used to express sound levels in a logarithmic ratio between
a measured sound pressure level {SPL) and the reference pressure level of 0 dB SPL (.00002
Pa). The entire range of pressure which our ears can accommeodate from the threshold of
hearing to the loudest point when sound causes pain is expressed on a scale from 0 dB to
120 dB, The logarithmic scale means that every time there is an increase of 10 dB it sounds
twice as loud, The word decibel is derived frorn the word “bel,” after Alexander Graham
Bell's father.

Since measurement of sound pressure uses a logarithmic rather than a linear scale, measured
pressure levels {dB values) of two different scunds can not be added directly, Combining
two sounds of the same pressure raises the level by only 3 dB, rather than doubling it.
Adding two sounds of different levels raises the total by less than 3 dB. The difference
between the two levels determines the amount of increase, To illustrate: 70 dB plus 70 dB
equals only 73 dB, not 140 dB; 70 dB pius 65 dB equals 71.2 dB; and 70 dB plus 60 dB
equals 70,5 dB.

5.3 AIR-BORNE SOUND

Sound energy Is propagated in waves, the behaviour of which are determined by the elasticity,
temperature, and density of the medium. Airborne sound is simply waves travelling through
air to our ears, as occurs when someone speaks or a truck goes by, Propagation of sound
waves through air is affected by geometric spreading, wind, air temperature, and absorption
by the ground, buildings, etc,

Geometric spreading accurs when sound waves spread out In all directions from the source
as a result of expansion of the wavefronts {Truax 1878), Waves from a point source, such as
a stationary engine, spread out equally in sall directions — a spherical shape. A linear source
such as a busy highway or railway produces equal sound energy over unit length, In this
case, sound waves spread out in a cylindrical fashion,

Moving wavefronts in both cases lose energy and perceived loudness. Sound from a point
source will lose approximately 6 dB per doubling of distance, This is a considerable energy
loss on the logarithmic scale, A level of 80 dB at 50 m would be only 74 dB at 100 m,
Sound from a linear source, however, loses only about 3 dB per doubling of distance. These
losses occur onfy under ideal conditions with no influence from wind, air temperature
patterns, ground absorption, or barriers,
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Sound waves in air of 0°C and normal atmospheric pressure at sea level travel at 331,65 m/sec,
{1087 fr./sec.). At 20°C, the speed is 344 m/sec. (1130 ft./sec.). Sound waves travel even
faster in air of high humidity, The perceived character of sound is influenced by its wavelength
or frequency, It is important to know the wavelength when determining how to control

sound,

in addition to the loss of sound energy through spreading of wavefronts, a small amount
of sound — roughly 1/10 dB/m — is absorbed by air {Jones 1980), Sound of higher fre-
quencies is sbsorbed much more than lower frequencies. For most practical purposes
outside, sound losses through absorption by air can be ignared except for high frequencies
over large distances, High frequencies can be absorbed by air sufficiently in a concert
hall, however, to influence the acoustics of the room, and perception of the music.

QOutside, sound waves travel in complex patterns, Variations in air temperature over distance,
in shadows, and from the ground up affect the speed and pattern of waves. On a typical
sunny day on the prairig, air temperature decreases with a rise in altitude, When this happens,
sound waves are bent away from the ground (Figure 11), As the distance from the source
increases, the amount of sound decreases proportionaily. A shadow zone is created where
little if any sound enters. During a temperature inversion, however, as happens often in
winter at sundown and before dawn, sounc waves are bent back toward the ground causing
mote sound to be heard over a larger distance (Figure 11). Because of inversions, noise from
traffic and railways is more cbvious in winter and during the early hours of the morning
than at other times.

Air turbufence caused by wind also affects the flow of sound waves, The amount of sound
ahsorbed by the ground depends on wind speed and direction. Wind speed tends to increase
with rising altitude, which forces sound waves to bend down toward the ground downwind
from the source. This means more sound over a larger distance, Upwind, sound waves are
bent upward, meaning proportionally less sound, and creation of a sound shadow, Where the
wind is strong, constant, and usuaily from the same direction, as in southern Alberta, this
effect can be important in assessing sound fevels heard in particular places. Such effects
should he considered when planning where to locate a land use sensitive to noise in relation
to a predominant source of noise,

The effects of temperature and wind can cause sound levels measured outside to be as much
as 20 dB or two orders of magnitude different from those levels predicted due only to
geometric spreading and air ahsorption. For sound levels over distances of a few hundred
metres or more, these effects will be particularly important. As well, temperature and wind
can reduce or eliminate the effectiveness of berms and barriers designed to reduce sound,

Topographical features such as slope, the type of surface on the ground, hiils, and buildings
also influence sound waves, Generally, the ground absorbs sound and rapidly attenuates
intensity, Hard surfaces such as water, concrete, or old asphalt are hard acoustically. They
reflect sound instead of absorbing it, so that considerable sound remains over farge distances.
Flat, spongy, grass-covered terrain and bare earth absorb a great deal of scund, particularly
the higher frequencies, creating a sound shadow, Thick grass may attenuate up to 10 dB per
100 m at 2000 Hz (Truax 1978). Attenuation depends on how close tha source and observer
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are to the ground, Attenuation decreases with rising altitude. Since high frequencies are
absorbed more by the ground than low frequencies, the latter will predeminate at larger
distances., For example, the drone of the diesel in a far-off train is heard mare than the
squeals of the wheels, Temperature and wind conditions will affect ground absorption, It
can be increased or decreased depending on wind direction and patterns of temperature

change,

Features such as hillsides also influence sound waves, In some cases, waves can be concen-
trated due to reflection off hillsides, producing higher intensities at some points than others,
While it is commonly thought that trees and vegetation absorb sound, their effect is actually
minimal. Trees often scatter sound waves, reducing the effectiveness of barriers specifically

designed 1o attenuate sound.

Tall buildings along both sides of a street cause multiple reflections of sound, resulting
in considerable reverberation, which reduces attenuation, This effect may also occur where
noise barriers are built along both sides of a highway or road,

5.4 STRUCTURE-BORNE SOUND

Structure-borne sound is different from air-borne sound in that it is transmitted through
structures, even though it has to pass through air to reach our ears, Structure-borne sound
occurs when someone taps a pencil on a desk, a person in an apartment upstairs walks across
the floor, or the large steel housing of an engine vibrates in a metal foundry, In these cases,
propagation of sound waves depends on the type of material, what covers it, what it is
attached to, the extent of vibration, and many other factors. The principles of propagation
of waves are the same as in air, although the values are different,

When considering how to reduce sound levels, it is critical to know whether sound is air-
borne or structure-borne, The method of controlling sound will be totally different in each
case. If the wrong method is selected for a particular type of sound, a benefit may not be

achieved.
55 MEASURING SOUND

As previously mentioned, loudness of sound is measured in units called decibels, Sound
measured with a sound level meter, however, is usually expressed as dBA, The ‘A" refers to
the fact that the electrical signal produced by the microphone of the meter is passed through
the A weighting network (a particular electrical circuit in the meter) in order to filter the
signal and discriminate against certain frequencies. This network mimics our ears, which do
not hear all frequencies equally well. Sound below 500 Hz is not heard as well as sound at
intermediate or higher frequencies. Hence, sound measured on the A scale (dBA) is con-
sidered to be a reasonably accurate representation of our perception of sound, Tahle 18
gives the levels of sound created by various objects and activities around us.

Sound level meters have three other weighting networks — B, C, and D, Each filters the
electrical signal differently, creating a different response curve, depending on the type of
sound being measured. The differences are mainly in the sensitivity to low-frequency
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Table 18. Sound Levels Around Us
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Decibel Level

Comman Sources or Range Typical Reaction
o] Threshold of hearing
Very soft sound 10 Barely audible
Radio station broadcasting studio 20
Rustling of leaves 20
County home 30 Very quist
Soft whisper at & feet 30
Public library 40 Quiet
Quiet office or living rocom 40
Modorata rainfall 50 Speech interference
Inside average urban home 50
Quiat streat 50
Washing machine 471073
Light car traffic ar 50 feet 55
Normal conversation at 3 feet 60 intrusive
Noisy office 60
Naoisy restaurant 70 Possible hearing damage with
continuous exposure
Telephone use difficult
Steady sound becomes annoying
Loud singing at 3 feet 75
Cotfee mill 75t0 79
Tractor at 50 feet 78t0 95
Busy traffic intersection 80
Elactric typewriter 80
Electric lawn edger 81
85 Hearing damage (B hrs.)
Bus or heavy truck at 60 feet 88 to 94 Very annaying
Jackhammer 8810 9B
Loud shout 90
Fralght train at 50 fest as
Modifled motorcycie 95
Jet taking off at 2000 feet 100
Amplified rock music 110 Maximum vecal effort
Jet taking off at 200 feet 120 Threshotd of pain
Air-raid siren 130

Source: Cottrell 188D
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sounds. A is most biased against low frequencies and C is least biased, The C network is used
to measure impact or impulse sound such as a rifie shot,

Sound level meters measure sound only at any particular moment, in order to obtain
the general level of sound over time, however, many instantaneous measurements must be
token, averaged statistically, and expressed in relation to the period of interest, The following
notations are used to express sound levels ieasured in dBA,

Leq -~ the equivalent sound level, or the average intensity of sound over a given period.
Leq is the level of sound of the continuous sound which wouid have the same energy
as the actual time-varying sound over the peried being considered. Technically, l.eq is
10 times the logarithm of the time-averaged sound energy over a specified period, The
number of hours during which sound is measured is often put in brackets. Leq(24)
indicates epergy averaged over 24 hours. Leq is the best simple measure used to
predict the impact of intermittent noise of many different types. In Europe and
Canada, measured community and industrial sound levels are commonly but not
universally expressed as dBA Leg. The Council endorses the use of this measure in

Alberta,

Ldn - the day-night equivalent sound level, Since people sleeping at hame are more
sensitive to disturbing sounds at night, sometimes 10 dB are arbitrarily added to levels
measured between 2200 hours and 0700 hours to compensate for sleep disturbance,
Therefare, Ldn requires different calculations far day and night, which doubles the
workload to measure sound and makes the task more difficult. The U.S. often uses
Ldn to measure community sound levels, The Council recommends against the use of
Ldn in Alberta. l.eq measurements are satisfactory for noise regulatory work, yet
involve considerably less measurement problems than the Ldn system,

— the level of sound which is exceeded by instantaneous measured values only 10
percent of the time, Lqp usually reflects peak sounds in the environment where
measurements are being taken,

— the level of sound exceeded 50 percent of the time. This is the average level of
sound in the environment.

— the level of sound exceeded 90 percent of the time, This is a measurement of the

Lop "
ambient, background sound level,

The L‘IO' Lgg. or Lgg can be measured and calculated for any sound environment for any
given period of time.
§.6 HOW CUR EARS HEAR

Our ears consist of three main parts; the outer ear, also called the pinna or auricle; the
middie ear; and the inner ear, The outer ear on the side of the head is the visible part. It
collects sound waves and funnels them through the ear canal to the eardrum (Figure 12).
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Figure 12, The Human Ear
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The ear canal is about 2,5 em long and 0.6 c¢cm in diameter, but varies slightly with each
individual, The eardrum picks up vibrations (sound waves) and transmits them to the middle

ear,

The middle ear is an air-filled cavity which contains a chain of three, small, interconnecting
bones {malleus, incus, and stapes) and the Eustachian tube, The chain of bones is held in
place by tiny ligaments and muscles and transmits sound energy from the eardrum to the
inner ear, The malleus, which is connected to the inside of the eardrum, picks up vibrations
from the drum and passes themy through the incus and stapes, The stapes protrudes through
a hole called the “oval window' into the inner ear. Alr for the air-filled cavity is vented
through the Eustachian tube from the back of the throat. This tube allows pressure to be
equalized on either side of the eardrum.

The eardrum and middle ear bones vibrate together in sequence with and propaortional
to the frequency and intensity of sound, Energy is amplified because the eardrum is larger
than the oval window. As well, the three bones act as levers, which increases the energy.
Without these bones, only 0.1 percent of the sound energy reaching the eardrum would
actually be detected by the inner ear,

Three semi-circular canals (the balance mechanism) and the snail-shaped cochlea (the
hearing mechanism) are the main parts of the inner ear. The cochlea is filled with a watery
fluid, a series of membranes, and about 25,000 hair cells located within the Organ of Cortl,
The inner ear is the critical organ for balance as well as hearing.

The oval window is the entrance to the cochlea, Vibrations from the stapes are transmitted
thus to the fluid and membranes inside the cochlga, then on to the hair cells which are
attached to nerves. As the hair cells move in response to the vibratians, nerve impulses are
sent to the brain, creating a perception of pitch of sound.

Hearing ability and sensitivity vary considerably with each individual, A young person
with normal ears will hear sound over a frequency range from 20 Hz to 20,000 Hz, Some
children can hear up to 24,000 Hz whereas middle-aged and older people may only hear
from 50 Hz to 15,000 Hz.

Our ears are not equally sensitive to all sound from 20 Hz to 20,000 Hz, They are most
sensitive at the mid-range frequencies from 500 Hz to 3000 Hz. Far example, a 1000 Hz
tone at a moderate intensity of 50 dB in quiet surroundings will be heard clearly by a person
with normal hearing, Tones of 125 Hz or 8000 Hz at 50 dB, however, will be quite difficult
to hear, This oceurs because our ears are less sensitive at 125 Hz and 8000 Hz, As a result,
low and high frequencies must have more sound energy to be audible, Our ears discriminate
strongly against sound at lower frequencies, as does the A weighting network of a sound
level meter. Figure 13 shows how the ear responds at different frequencies and intensities,

Sound from 500 Hz to 3000 Hz is In the critical range for understanding speech. Our
ears are most sensitive to sound in this frequency range, This also means we must pay
particular attention to protecting our hearing in this frequency range from the adverse
effects of loud sound,
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Source: Throckmorton 1981:Figure 2

While loudness of sound is our impression of its intensity, short bursts of sound will not be
perceived to be as loud as a continuous sound of similar intensity. Generally, the shorter the
sound lasts, the less the apparent loudness (Jones 1980). As well, with continuous sound,
our ears may "adapt,” and the sound will not seem as loud after a while. Aswe get older,
hearing sensitivity tends 1o decrease. This process appears to be partly natural, but may also
be due to damage to hair cells from exposure to naise. Sounds must often he louder in
order for the elderly to hear them; that Is, the thresheld of hearing rises. Hearing is said to
be impaired if the threshold rises more than 25 dB at a particular frequency, although this
does not necessarily mean a person's overall hearing ability at other frequencies is affected.
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BRIEFS PRESENTED AT THE PUBLIC HEARINGS

Brief
No. Name Representing
Edmonton — June 9, 1981
1. Bob Johnson Canadian National Railways
2. Kay Shapko and Canadian Protectear Co. {Surrey, B.C.}
Alfred Allin
3. V.D, Poole and Edmonton/Calder Constituency Association
Bill Glass (NDP)
4, Margaret Gallo Personal
LR R.D. Ross Queen Mary Park Cammunity
G. Ned Kramp N.E. Alberta Health Unit
7. Mark Lawrence Alberta Department of Municipal Affairs
8. Malcom Palmer City of Edmonton, Transportation
9, Faye Donkin Ft, McMurray & District Health Unit
10, Sgt, Adams Edmonton Police Department
11, Sarah Burns Sarah Burns (Clinical Audiologist)
12, Barry Clarke Edmonton Regional Planning Commission
13. D.D. Edmundson Leduc - Willow Park Residents
14, L. Anderson and Persenal

R. Norbert
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Brief
No, Name Representing
15, Joan Duiker Persanal
16, Beverly Zubot Persanal
i 17. Richard Nutter Strathcona Community League
!L :
1 18. Betty McFarland Southwest Edmonton Residents Development j
and Transportation Association ‘
; !
i I
' 19, Hans Weissenbonn Personal '
:
|
|
i
Grande Prairie — June 11, 1981 :
20. Sat. B.M. Charlebois RCMP
, 21, Phil Pawlivsky Personal
22, Phil Pawlivsky P.5. Naya [
1
' 23. W.T. Jabe, Jr, International Snowmobile Industry 1
Association '
| 24, Anonymaous Personal
!
| 25. Ancnymous (to Leamark Personal
: Industrial Developments
i cc J.R. Cookson}
! 26,  Dr. David Naiberg (M.D.) Personal
27. Agnes and Koop Bosscha Personal

28, Monica Buechner Personal

[
I
?

oo
Lo
Lo
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Brief
No. Name Representing
Red Deer — June 15, 1981
29. Kenn Blom Public Advisory Committee an the
Environment - Ad Hoc Committee On Noise
30, Mayor Murie! Abdurahman Town of Fort Saskatchewan
31. Dr. Martha Kestuch, D,V.M, Personal
32. Tom Anderson City of Red Deesr
33. Dr. Lou Lorincz Persanal
34. G, Jonas, D. Seib, Personal
Joanne Edwards
35. R.A. Wileman Personal
Edson ~ June 17, 1981
36. L.W. Collin Collin Vacuum Service
37. G.R. Kurceba Town of Edson
38. Ursula Martin Personal
39. Dorathy Cooper Personal
40. Michael Wynne Personal
41, LouisJoy Personal
42. G.R. Kurceha Personal

43,

E.C. Millar

Royal Canadian Army Cadets
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Representing

44, Al Duncan
45, Dave Clifton

46. H, Jim Munro

47, Werner Fischer
48. Paul Szoke

49, Dr. Jim Oshiro

50. Dr. O.R. Wilkinson, M,D.

51. W, Schmid

52. Peggy Proto

53. Roger Rickwood

B4, Or, G.R.C, Palmer, M.D.
58, Ed. 8. Strembicki

56. Steve Ganger

b7. Dave Davis
58. Keith G, Scott

59, Bab Hekkinen

Lethbridge — June 23, 1982

Personal and Neighbours
Personal

Sheet Metal Workers International
Association Local No, 8

Oldman River Regional Planning Commission
Personal

Barons-Eureka-Warner Health Unit

Personal

Personal

Lethbridge Naturalist Society

University of Lethbridge

Personal

Energy and Chemical Workers

Independent Trucking Industry

Calgary ~ June 25, 1981

Alberta Public Health Association
Alberta Trucking Association

Sheet Metal Workers International
Association Local No, 8
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Brief
No. Name Representing
60. Doreen Qrman Hilthurst/Sunnyside Community Association
B61. Jeff Kaster 100% Earth Ltd. Landscaping
62. Mrs. M, Leckie Personal
63, Tom Maore Audiolegy Consultants Ltd.
64. Leslie Frank Harford, Frank and Partners
65, Jim Sibthorpe Alberta Motorcycle Dealers Association
g6, Doreen Cunningham Personal and Bow Crescent Neighbourhood
67. John §. Lackie Canadian Kenworth Company
68. Stan Bel! Unifarm
69. Stephen Nickols and Personal

Doreen Baker
70. T.R. Haselden Personal
71, George Grant Personal
72, Dick Schuler Personal
73. Christina Caroll Personal
74, Bob Dewar Personal
75. E. Reiss Persanal

Calgary — June 26, 1981

76. Bob Johnstane Western Star Trucks Inc,
77, Don Elves and Canadian Petroleum Assogiation

lan Scott
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Brief
No. Name Representing
5 78. H. Heuer Personal
| 79. Isabelle Dade Personal
i B0, Bill Melennan Personal
s 81. Maryheien Posey Personal
; 82, J.C. Stuijts Personal
‘l 83, Chris Andrews and City of Calgary
\ Alderman Brian Lee Transportation Department
E 84, Amund Jonassen The Clean Calgary Committee
. as5. Carol Faulkner City of Calgary, Occupational Health
' ‘ and Safety Division
86, Stephen Silver Personal
87. Barbara Scott Personal
8a. Beatrice Taylor Personal
\ 849, Kathy Fedori Personal
f
90, Pierre Chardan Highlander Hotel
Edmonton — July 7, 1981
1, Brenda Wayne Personal
82, Sister Marie Raiwet Personal
i 93, Michael Narris Personal
| 94, Keith L. Maxwel! Personal

95, Ruth Nolan Personal
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Representing

96.
97.
88,
a8,
100,
101,

102,

1083,

104,

106.

106,
107.
108.
109,
110

1.

112,

George Young

Elly de Jongh
Dr. J. Howell, M.D,
Mrs, Vera Moore
Mrs, Bernice Sumka
Frank L. Weichman

Robert Burr

A. Toplis

D.G. Hussey

J.R. Elliot

Ernie Luders

Ray Sentes

John Popjec
Hope Mestzies
Ramona F. Whyte

W.A, Williams

Gordon Gaetz

CITV

Perscnal

Edmonton Local Board of Health
Personal

Personal

McKernan Community League

Personal

Edmonton - Juiy 8, 1981

The de Havilland Aircraft of Canada,
Limited

City of Edmonton Planning Department

Canadian Institute of Public Health
Inspectors {Alberta Branch)

Alberta Power Limited
Alberta Federation of Labour
Personal

Personal

Personal

City of Edmonton Bylaw Enforcement
Department

Personal
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Brief
No, Name Representing
3. Jean Uram Personal
114, G.L, Clampitt Personal
Supplementary Briefs

118, Larry Miller Elk Point Surface Rights Assaciation
118, Peter Salmon Personal
17, Mr. AJ. Legvilloux Personal
118. Mrs, Linda Mope Personal
18, Mrs, C.E. Parsons Personal
120, Mr, and Mrs, W, Dann Personal
121, Mrs. Louise Burns Personal
122, Mr. R.V. Rasmussen Personal
123, Mr. Michael Sutherland Personal
124, Mr. Fred Meagher Personal
125, Residents of Pioneer Lodge,

Lloydminster, Alberta Personal
126. Mr. R.K. Lenz Personal
127. Mr, David Fisher Green Acres Trailer Park
128. Mr. E.E, Rempel Personal and Neighbour
129, E.G. Knull Pigeen Valley Women's | nstitute

of Ma-Me-O Beach
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Brief

Representing

No. Name
130,  Mrs, Donna Galarneau Personal
131, C.D.Wilson Personal
132.  Katherine Yakimets Personal
133.  Audrey Fiala Personal
134.  B.De Land Personal
135,  Mr. T.R. Betton Personal
136. Mrs, Vena J. Raugust Protectars of Peaceful Environment
{P.O.P.E.}
137.  Saverio J, Berte Personal
138.  Asmina Sayani and Gulzar Jamal Mount Royal College {Students)
139,  Mr. Peter de Vos Personal
140.  AW. Kachmar Persanal
141, Staff Sergeant G.L. Gates Calgary Police Force
142, Reg Fryling Personal
143.  Alan Duncan Personal
144,  Dr, J.B. Railton Trans Alta Utilities Limited
145, Michae! Day Personal
146,  John G. Packer Personal
147, Dr, T.W. Swaddle Personal
148.  Ken Pollock Persanal
149.  Anna M, Bray Personal
Professor N. Parker-Jervis Personal

180,



Brief

Nao, Name Reprasenting

151, Ms. Lynne Bresnahan Distinctive Employment Counselling
Services of Alberta [DECSAY)

152. Drs. P,J. Vermeulen and The Sierra Club of Western Canada

H.G. Kariel

163, Vincent Coady Persanal

154, Mrs, C. Noack Personal

185, A.J. Pedrika International Molders and Allied Warkers
Union Local 360, Calgary

156. Joyce O, Walcott Personal
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GLOSSARY

Early Warning Notch

The initial stages of hearing ioss occur in the frequencies hetween 3000 Hz and
8000 Hz, above the range critical for understanding speech, A notch between 3000
Hz and 8000 Hz on an audiogram tracing indicates both exposure to noise and
susceptibility to that particular exposure, The notch acts as an early warning of
impending hearing loss in the speech frequencies piven continuing exposure to noise,

infrastructure

The essential elements {basic framework) of a system or organization. For example,
the permanent instailations required for a community.

Leq

The equivalent sound level, or the average intensity of sound over a given period,
{See Section 5.,5.}

Ldn
The day-night equivalent sound level. {See Section 5.5.)

L10 L50, and LQD

Measurements of the levels of sound which are exceeded by instantaneous measured
values only a specified percentage of the time. {See Section 5.5,)

Motor {psychology)
AN organism’s overt reaction to a stimulus,

Noise Exposure Foracast (NEF})

The noise exposure forecast js a quantitative forecast method used to evaluate the
noise impact of aircraft operations on communities in the vicinity of airports, A
series of equations are used to generate NEF contours around a given airport, Such
factors as number of daytime and nighttime flights, and types of aircraft using various
flight paths are considered. Based on a number of social surveys {Cunniff 1977} it is
generally accepted that {f a residential community is within an NEF 30 contour,
community reagtion ranges from sporadic complaints to widespread complaints. If it
is within the NEF 40 contour, threats of legal action, strong appeais to local officials,
and vigorous community action ta reduce noise [evels can be expected,

Psychomotor
Of or having to do with muscular activity resulting from mental processes.

Relating to the mental origin of muscular movement; that is, to the production
of voluntary movements,



