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BKL CONSULTANTS LTD. e-mail: sound@bkl.ca  website: www.bkl.ca
#308 - 1200 Lynn Valley Road, North Vancouver, BC V7J 2A2 Phone: (604) 988-2508  Fax: (604) 988-7457

January 27, 2011

File: 3135-10A

City of Richmond
6911 No. 3 Road
Richmond, BC
V6Y 2C1

Attention: Wayne Mercer, Manager, Community Bylaws - Law & Community Safety

Dear Mr. Mercer:

Re: New Richmond Noise Regulation Bylaw

Further to our submission of a new draft noise regulation bylaw, BKL Consultants Ltd., together with
Don Howieson of Young, Anderson Barristers & Solicitors, have prepared the following rationale
regarding the proposed changes.

Noise is unwanted sound. Since one person's noise is another person's music, the scope of a noise
control bylaw cannot adequately assess all possible noise impact situations, nor does it need to. Noise
complaints could be related to annoyance, activity interference or health effects such as sleep
disturbance. All of these are relevant concerns that a noise control bylaw should address to the extent
possible.

General Overview of Changes in Assessment of Health Effects due to Noise since the Adoption
of the Noise Regulations in Public Health Protection Bylaw 6989

Throughout the past three decades, there have been numerous psycho-acoustic studies related to
community annoyance and health effects of noise, primarily in the area of long-term transportation
noise exposure such as road, rail and air traffic noise. Key guidelines and standards include the 1999
World Health Organization (WHO) Guidelines for Community Noise (WHO 1999) and the 2003
International Organization for Standardization (ISO) 1996-1 standard (ISO 2003).

Council has suggested that the noise control bylaw be revised to adopt guidance contained in the 2009
World Health Organization's (WHO) Night Noise Guidelines for Europe (WHO 2009). However, it is
our opinion that this guide is more useful as a planning document and not for noise control because:
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 1. the studies cited in this guideline are also mostly related to long-term transportation noise
exposure which is land use planning related and outside the jurisdiction of the noise control
bylaw;

 2. based on BKL's experience, in most disturbance cases, residual sound levels (i.e. sound levels
in the absence of the specific sound source under investigation) in Richmond will exceed the
WHO 2009 criteria due to road traffic, aircraft noise, etc., which means that the specific source
will not be comparable with the criteria, and that an objective assessment will not be possible;
and

 3. from BKL's limited communications with UK acoustical consultants, it is their understanding
that this new guideline has not been well received, and is therefore rarely used. 

In other words, public health cannot be adequately addressed within the scope of a noise control bylaw.

One main difference between typical noise control bylaws and psycho-acoustic guidelines is that noise
control bylaws tend to regulate noise taking into account adjacencies, i.e. they allow for more noise in
the case of an industrial zone next to a residential zone, than two adjacent residential zones. If different
types of adjacency were not taken into consideration, noise bylaw exceedances would result more
frequently in the former case, which would reflect poorly on the City's land use planning department.
This is usually not a City's desired effect.

The 1999 WHO Guidelines for Community Noise has achieved industry acceptance in many parts of
the world. It contains guidelines for both daytime and nighttime noise. However, its primary purpose
also relates to long-term transportation noise and land use planning.

General Overview of Changes in Measurement of Sound since the Adoption of the Noise
Regulations in Public Health Protection Bylaw 6989

The "continuous sound" metric in the current noise control bylaw, that is, the sound level exceeded for
3 minutes in a 15 minute period, cannot be measured directly by sound level meters and is therefore
difficult to assess and defend. In practice, the operator must estimate the level, or must log sound levels
and analyze them in the office to determine the level exceeded for 3 minutes in any 15 minute period.
The equivalent continuous sound level, or Leq, is the most common metric used around the world to
assess human annoyance and health effects with noise and can be directly measured using an
integrating sound level meter. The attached Appendix A illustrates the difference between these
metrics.

It is well documented (ISO 2003, BSI 1997), that to best assess annoyance, adjustments to the Leq are
necessary to account for sound that is more annoying, such as tonal or impulsive sounds. Furthermore,
sound at night is more annoying than daytime sound. Low frequency noise impacts, such as music bass
noise impacts, are also being measured and assessed in various ways throughout the world. A different
weighting scale, called the C-weighting, is often used as opposed to the generally used A-weighting
scale so that low frequency noise becomes more prominent in the sound measurement. The attached
Appendix A illustrates the difference between the A- and C-weighting functions.
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In general, outdoor measurements are preferred even though the point of reception is often indoors
(ISO 2007). Outdoor measurements are more precise, as long as measurements aren't performed too
close to building facades and other sound reflecting surfaces, because an indoor measurement result
can vary greatly depending on the position of the microphone within a room. However, indoor
measurements must be used in situations of sound transmission within a building through a common
wall or floor.

In the context of legal proceedings where objective sound measurements are introduced into evidence,
instrumentation is one of the first items that is challenged when a case goes to court. Evidence of field
and lab calibrations must be provided to meet potential instrumentation accuracy challenges.

Approaches Taken Locally

Most noise control bylaws in British Columbia use purely subjective criteria in their prohibition
sections. The criteria has been the subject of a number of a number of legal challenges in our courts,
with the most common argument being that the provisions are vague and uncertain. In Dhillon v.
Municipality of Richmond and Attorney General of B.C. (1987) 16 B.C.L.R. (2d) 80, 37 M.P.L.R. 243
(S.C.)) Mr. Justice Oppal, as he then was, found that although there are were subjective elements in the
prohibition sections of the City's bylaw at that time, the subjective elements caused no actual problems
in interpretation and their infringement could be determined through consideration of the evidence in
each case.

Subjective criteria do present problems for both the courts and the bylaw enforcement officer. It is often
difficult to determine if the complainant is overly sensitive, having expectations with respect to noise
levels that are perhaps unreasonable in a vibrant urban community. The introduction of objective
criteria, setting standards that address the realities of the urban environment while at the same time
respecting the health and lifestyle concerns of the community, have been introduced in communities
that have access to the technology and educational opportunities to implement such criteria.

Most Lower Mainland municipal noise control bylaws that contain objective criteria, such as
Vancouver and Burnaby's noise control bylaws, use the "continuous" and "non-continuous" sound level
metrics that are in the current Richmond bylaw. However, these bylaws, like Richmond's, also contain
subjective criteria.

The City of Vancouver has been heavily involved in the control of entertainment noise over the past
ten years. Section 11 from the Vancouver Noise Control Bylaw No. 6555 contains numerous
requirements relating to low frequency noise limits.

The City of Victoria revised their noise control bylaw from a "subjective criteria only" to an "objective
criteria only" bylaw in 2004, and amended it in 2008 to reintroduce subjective criteria during nighttime
hours for noise complaint situations where noise measurements were deemed impractical. It is the only
recently revised noise control bylaw in the area and only bylaw using the Leq as the noise measurement
metric. It also includes penalties for tonality, impulsiveness and intermittency.
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General Approach and Rationale When Drafting the New Richmond Bylaw

The direction received from City staff was to revise the bylaw so that it would use objective criteria
only where practical, to improve certainty for noise makers, the City and complaints and to reduce
costs. The new bylaw was also to consider:

1. the use of appropriate current guideline references;
2. measurement precision, for example, clarity on point of reception location;
3. the assessment of the most common types of noise complaints, namely:

a. construction noise;
b. fixed mechanical equipment noise from e.g. roof-top units, heat pumps, etc.; and
c. human generated noise from parties, daycares, etc.;

4. the assessment of entertainment noise; and
5. whether to use subjective criteria;

while maintaining:

1. conciseness;
2. clarity of language for public interpretation; 
3. clarity of interpretation of language for use in court of law; and
4. consideration of fairness and compatibility with existing noise makers such as those represented

by the Richmond Business Advisory Committee.

After taking these considerations into account and reviewing the options, the new bylaw has used the
City of Victoria's bylaw as a general template, with consideration of the previously referenced 1999
WHO Community Noise Guidelines, ISO 1996-1, ISO 1996-2 and British Standard BS 4142. In
particular, the Leq noise metric has been new instead of "continuous" and "non-continuous" sound levels
to provide a critical improvement in measurement confidence. Penalties for tonality and impulsiveness
have been included. In addition, provisions directed at entertainment related noise taken from the City
of Vancouver's bylaw have been revised and added, based on our experience using the Vancouver
bylaw with entertainment noise scenarios. The list of prohibited sound sources from the current City
of Richmond bylaw has been retained.

Since the intent of the new bylaw is to assess the most common types of complaints, and not every type
of complaint, some complexity and therefore confusing language for special cases can be avoided.
However, because of this approach, it must be emphasized that the bylaw may not provide an
appropriate assessment of special noise impact cases. Section 2.5 in the new bylaw adds flexibility to
use sound predictions according to recognized standards such as ISO 9613-2 (ISO 1996) while still
using the objective targets for cases where accurate measurements cannot be made but where the City
doesn’t want to use subjective criteria.

It is clear that objective criteria need to be specified. However, subjective criteria have also been
included for cases where noise measurement may be impractical. For example, in order for police
officers to respond to noise problems at parties or loud exhausts on vehicles or motorcycles without
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taking noise measurements, they need subjective criteria to refer to in order to write a ticket citing the
noise bylaw.

Areas of the City are divided into three "noise" zones, which depend on land use. Quiet zones are found
in predominantly residential areas, Intermediate zones in commercial areas and Activity zones in
industrial areas. The new bylaw levels agree with the 1999 WHO recommendations, but only for the
case of Quiet zones adjacent to Quiet zone limits. Permitted noise is increased for cases where the City
has permitted Intermediate or Activity zones next to Quiet zones or where the receiver is not in a Quiet
zone.

Instrumentation requirements were updated to current International Electro-Technical Commission
(IEC) standards (IEC 2002, IEC 2003) and field and lab calibration requirements were introduced.

Terms for specific sound (the sound of interest), residual sound (other sound) and total sound (specific
plus residual sound) were introduced to provide distinctions between different types of measured sound,
consistent with international standard terms.

It is difficult to define the necessary measurement duration in the context of a bylaw, since it depends
on the variability of the source, the variability of the residual sound and the variability in sound
propagation from the source to the receiver due to factors such as meteorological conditions. The new
bylaw allows for judgement in this regard, with a guideline range of 1 to 30 minutes, with the intent
that the chosen duration would have to be defended in a court of law.

Appendix B illustrates four example noise complaint scenarios and how they could be addressed using
the new bylaw.

General and Specific Deficiencies and Problems with Current Noise Bylaw and Remedy in New
Bylaw

As discussed above, the City faces difficulties in using subjective criteria to address specific
complaints. While many of these complaints are legitimate and the loss of enjoyment for and
disturbance to the complainant may be very real, given the realities of life in a large urban communities
and the limitations presented by land use regulation, some of these problems are inevitable. 

The objective standards have been set having regard to these realities. The new draft bylaw makes it
clear that the subjective criteria are only applicable where it is impractical to implement accurate noise
measurements to determine if the objective standards have been contravened. It is hoped that the City
will then be able to "weed out" the complaints that it simply has no ability to address. In these limited
situations, where efforts at mitigation by the noise maker have failed and the application of the
objective standard makes it virtually impossible for the City to pursue enforcement, it will be left to the
complainant to pursue the matter as a common law nuisance.

In terms of enforcement of the objective criteria, as discussed above, the move to outdoor
measurements and the use of the Leq noise metric in place of "continuous" and "non-continuous" sound
levels, should make enforcement easier and more accurate.
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Real World Impact of New Bylaw

In general, the new bylaw is not expected to increase the number of bylaw infractions compared to the
current bylaw. In some cases the new bylaw will be stricter, but it will also replace some of the cases
where the subjective criteria might establish an infraction due to personal sensitivity with an objective
limit that is met. The example measurement in Appendix A shows how the current and new bylaw
criteria would compare for one particular case.

Anticipated Cost Associated With New Bylaw

Implementation of the new approach will require the purchase of new equipment by Vancouver Coastal
Health in the form of sound level meters designed to take Leq measurements using both dBA and dBC
weightings. It will also require lab calibration of the equipment, training and documentation.

We estimate that the cost of each sound level meter will be approximately $2,000.00 to $3,000.00.
Accessories, such as field calibrators, tripods and cases, could increase the cost of each sound level
meter by up to $1,000.00, mostly due to the cost of a field calibrator. There should be one field
calibrator per sound level meter so that field calibration can be performed immediately before and after
each measurement.

Lab calibration, to be conducted once every two years, could cost approximately $500 for one sound
level meter plus field calibrator.

The City of Victoria indicated that they spent $4,500.00 on a two day training course for their bylaw
officers in 2003 or 2004 and that they were thinking about having another training course in the near
future. Ongoing training every few years and equipment upkeep will be additional costs. There are local
acoustical consulting firms, such as ourselves, that offer training.

Another cost will be providing a reference manual that enforcement officers (EHO, Bylaws, RCMP)
can refer to for guidance. This will help improve consistency in addressing different complaint cases
and ensure that adequate documentation of each case is made. There are local acoustical consulting
firms, such as ours, that could undertake this. However, we have not yet determined the cost of
providing this manual.

We trust this letter provides the technical backing necessary to accompany the new bylaw. 

Sincerely,

BKL Consultants Ltd.
per:

Mark Bliss, P.Eng.
Attachments: Attachment 1 - References

Attachment 2 - Explanation of Frequency Weightings and Sound Metrics
Attachment 3 - Example Measurement Scenarios using the New Bylaw
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Appendix A 

Explanation of Frequency Weightings and Sound Metrics 

Frequency weightings are applied to sound pressure measurements to better reflect how humans
subjectively respond to sound. The most common weighting used is the A-weighting. A-weighted
sound levels are designated dBA. Another frequency weighting in common usage where low
frequency sound, or bass sound, is known to be dominant is the C-weighting. C-weighting applies less
of a penalty against low frequencies when compared to A-weighting. Figure 1 shows how no
weighting (or Z-weighting), compares to the A- and C-weighting functions. There is a large difference
in the attenuation applied in the low frequency range (200 Hz and below).

Figure 1: Frequency Weighting Functions

The continuous and non-continuous sound level metrics used in the current bylaw are different from
the proposed dBA Leq metric, even though all three use the A-weighting. If a measurement is made
of a constant sound source, such as a fan, then the three metrics will be approximately equal.
However, in more typical cases, the sound level fluctuates with respect to time due to variations in
the sound source level and variations due to meteorological effects. The equivalent continuous sound
level, or Leq, is the steady sound level that would contain the same amount of energy as the actual
time-varying level. Although it is an average, it is strongly influenced by the loudest events because
they contain the majority of the energy.

Figure 2 shows an example of how the three metrics differ in a particular measurement situation The
C-weighted (green curve) level has been added to the A-weighted (blue curve) level to also show the
difference between dBA and dBC in this example. In this 6.5 minute sound measurement, a piece of
mechanical equipment was cycling on and off. According to the current bylaw, the continuous sound
level over the whole period (the level exceeded for the loudest 3 minutes is shown by the red zones)
was 49 dBA, and the non-continuous sound level over the whole period was 57 dBA. In the new
bylaw, the proposed measurement time interval would be chosen to be 1 minute during one of the
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"on" periods (the cyan zones). The Leq over each of these three one minute "on" time intervals would
be 51 dBA / 60 dBC for the 1st interval, 49 dBA / 58 dBC for the 2nd interval and 50 dBA / 59 dBC
for the 3rd interval. If the three intervals are included together as three parts of one total measurement,
the resulting Leq would be 50 dBA / 59 dBC.

Figure 2: Example Measurement Time History

Since there is no particular low frequency concern with the fan noise, the dBC levels would not be
used, but this provides an example comparison. Assuming that the sound source was located in a
Quiet Zone and that the measurement was taken at a point of reception outdoors during the nighttime:

For the current bylaw:

• The sound would not meet the 45 dBA continuous limit in a Quiet Zone;
• The sound would meet the 60 dBA continuous limit outside a Quiet Zone; 
• The sound would meet the 75 dBA non-continuous limit, and

For the new bylaw:

• The sound would not meet the 45 dBA limit in a Quiet Zone;
• The 1st interval would exceed the 50 dBA limit in an Intermediate Zone, but averaging

subsequent intervals would increase confidence, providing a truer average of the noise in
question, and in this case would result in meeting the limit;

• The sound would meet the 60 dBA limit in an Activity Zone; and
• The sound would meet the 65 dBC limit.

Cursor: 07/08/2010 12:49:12 AM - 12:49:13 AM  LASmax=48.2 dB  LCSmax=58.1 dB
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Appendix B 

Example Measurement Scenarios using the New Bylaw

Example 1: Daytime Construction Compressor Noise

A compressor is cycling on and off on a construction site during daytime hours. The distance from
the compressor to the property line is 6m. As per section 2.6, a sound measurement should be made
at 15m to determine if the rating level meets or exceeds 85 dBA.

The chosen measurement time interval would be while the compressor is on. Since the sound level
would be steady while the compressor is running, the duration of the measurement could be short,
e.g. 1 minute. Since the compressor is clearly the dominant sound source, the measured total sound
level can be assumed to equal the specific sound level. Since there is a clear tone while the
compressor is on, a 5 dBA penalty should be applied. 

The measured 1 minute Leq is 67 dBA. The rating level is 67 + 5 = 72 dBA. Since this is below the
85 dBA limit, the compressor meets the prescribed bylaw limit.

Example 2: Roof-Top Unit (RTU) Mechanical Noise

Six RTU units sit on the roof of a 2 storey commercial building with a complainant in an adjacent
condominium tower. The commercial property is in an Intermediate Zone and the residential property
is in a Quiet Zone. During the daytime, nearby road traffic is the dominant sound source. However,
during the nighttime, the traffic dies down and complaints have been submitted regarding nighttime
disturbance. The prescribed sound limits, from section 2.2.1, are 60 dBA during the daytime and
50 dBA during the nighttime.

Since the sound is steady when the units are on, the measurement time interval only needs to be
1 minute. The point of reception should be on the complainant's balcony with the microphone 1m
away from the building façade. 

During the daytime, the 1 minute Leq is typically 53 dBA or higher. However, at 11:00 pm the
1 minute Leq is measured to be 49 dBA when the RTU's are on and 45 dBA when the RTU's are off.
The specific sound can be estimated by logarithmically subtracting 45 dBA from 49 dBA to result in
48 dBA. Since there are no tones or impulses, the rating level would also be 48 dBA. Since the
prescribed limit is 50 dBA, the noise from the RTU's do not exceed the bylaw limits.

Example 3: Loud Party

In this scenario, nearby residents are complaining about an excessively noise party. If an RCMP
officer responded to the complaint and was unable to take a sound measurement, the officer could still
issue a ticket citing the noise bylaw according to section 3.1.
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Example 4: Entertainment Noise

Residents in a Quiet Zone are complaining about noise from a pub in an Intermediate Zone. The
prescribed sound limits, from section 2.2.1, are 50 dBA or 65 dBC during the nighttime.

Upon visiting the site at night, the bylaw officer finds that the pub noise at the nearest point of
reception cannot be measured. The pub sound varies, so a measurement time interval of 15 minutes
is chosen, but the measured 15 minute Leq of 58 dBA and 68 dBC included both road traffic noise and
pub noise as dominant sources.

As per section 2.5, the City asks the pub to retain an acoustical consultant to predict the pub levels
at the nearest points of reception. Measurements were then performed near the pub, on the ground and
on its roof, during the daytime to calibrate a 3D computer noise model of the scenario in order to
predict the pub sound level at the condominium building. In this case, the predicted pub sound level
is 49 dBA and 67 dBC which is above the dBC limit.
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