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INTRODUCTION

This report presents the results of our noise impact assessment for the new retail projects proposed at
the intersection of North Main Street and 2nd Avenue in Walnut Creek. This report summarizes the policies
and standards applicable to the project, noise data obtained from our on-site acoustical measurements,
and our evaluation of potential noise impacts resulting from the project on existing land-uses (e.g.,
neighboring residences to the west), and propose mitigation measures as necessary to meet those
policies and standards.
This assessment was conducted per the California Environmental Quality Act (CEQA, with December 2018
amendments), particularly the Noise section of the Appendix checklist. Though a recent amendment
eliminated the requirement to study the potential impact of the existing environment on the project, this
analysis is provided in Appendix A. In addition, fundamental concepts of environmental noise are
provided in Appendix B.

1.1

P roject Description

The project consists of new buildings for a Sherwin Williams and an Amy’s Drive-In and site
improvements, including those related to the existing Masse’s Sports Bar and Grille property. The site is
bounded by residential properties to the west, North Main Street to the east, 2nd Avenue to the south,
and existing commercial buildings and the Contra Costa Canal to the north (see site plan below).
Interstate 680 is located more than 600 feet east of the site. BART tracks are approximately 930 feet
away.

Image 1: Project site plan
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Sum m ary of I m pacts

This project involves several potential significant noise impacts. Those that might exceed the significance
criteria can be mitigated by integrating noise reduction measures into the project. These potential noise
impacts are listed below.
•

Project-Generated Traffic Noise: To maintain similar ambient noise levels (and a less-than-significant
noise impact), we recommend constructing a noise barrier fence at the residential property line.

•

Mechanical Noise: Project mechanical equipment has not yet been selected. However, based on the
type of equipment associated with these uses, we expect that noise from this equipment can be
mitigated to meet the City standards by selecting quiet equipment and shielding the equipment from
residential properties, as needed, with parapet walls and/or noise barrier panels to meet the
proposed performance criteria. (Finding: less-than-significant impact with mitigation)

•

Operational Noise: Noise generated from project-related activities (e.g., drive-thru) is not expected to
significantly increase ambient noise levels. (Finding: less-than-significant impact)

•

Construction Noise: During construction, noise generated by equipment and activities on the site
could increase noise levels at neighboring land uses. Noise reduction measures are proposed in light
of the City noise regulations. (Finding: less-than-significant impact with mitigation)

•

Environmental Noise “Impact” on Project: Though this concern is not covered by CEQA, exterior noise
intrusion to the commercial areas is expected to meet the State CALGreen Code standards with
standard dual-pane commercial-grade windows (see Appendix B).
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2.0

ACOUSTICAL CRITERIA

2.1

City of W alnut Creek General P lan

The City of Walnut Creek Noise Element of the General Plan contains the following actions applicable to
this project. The City’s Land-Use Compatibility guidelines (Figure 8 of the Noise Element) are included in
Table 1 below:
Table 1: Land Use/Noise Compatibility for Single-Family Residential Projects

Exterior Noise

Land-use Compatibility

Less than
DNL 60 dB

Normally Acceptable: Specified land use is satisfactory, based upon the
assumption that any buildings involved are of normal conventional construction,
without any special noise insulation requirements.

Between DNL
60 dB and 75 dB
Greater than
DNL 75 dB

2.2

Conditionally Acceptable: Specified land-use may be permitted only after
detailed analysis of the noise reduction requirements.
Unacceptable: New construction or development should not be undertaken
because mitigation to comply with noise element policies unfeasible.

City of W alnut Creek M unicipal Code

The Noise Ordinance of the City of Walnut Creek addresses noise as a nuisance. The applicable portions
of the Municipal Code Title 4, Chapter 6, Article 2 are listed below.

4-6.201 P urpose of P rovision. It is hereby found and declared that:
a. The creation or maintenance of excessive noise or vibration which is prolonged or unreasonable
in its time, place and use is deemed to be a serious detriment to the public health, safety and
quality of life of the residents of the City; and
b. Therefore, it is the intent of the City to control and, in some instances, prohibit noise and
vibration which may impact the health, safety or welfare of the citizens of Walnut Creek.
4-6.202 Definitions. Loud Noise is defined as excessive or unreasonable noise, sound or
vibration which endangers the comfort, repose, health, peace or safety of others within the limits
of the City. The determination of whether a noise is unreasonable shall be based on, among other
things, consideration of the hour, place, nature, and circumstances of the emission or transmission
of any loud noise.
4-6.203 P rohibited Noises Enum erated. As used in this article, loud, excessive or
unreasonable noise shall include, but not be limited to, the following:
f. Construction or Repair of Buildings. The erection, construction, demolition, alteration or repair
of any building, structure or residence that requires a permit, or the excavation of any earth, fill,
streets or highways that requires a grading permit, other than between the hours of 7:00 a.m.
and 6:00 p.m. on weekdays which are not holidays, or those precise hours of operation
enumerated in individual building and grading permits.
g. Maintenance Equipment. The use and operation of any noise-creating commercial or residential
landscaping or home maintenance equipment or tools including, but not limited to, hammers,
blowers, trimmers, mowers, chainsaws, power fans or any engine, the operation of which causes
noise due to the explosion of operating gases or fluids, other than between the hours of 8:00 a.m.
and 7:00 p.m. on weekdays and 9:00 a.m. and 7:00 p.m. on weekends and holidays.
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3.0

EXISTING AND FUTURE NOISE ENVIRONMENT

3.1

Ex isting Noise Levels

The primary source of existing noise at the site is local street traffic along North Main Street. To quantify
the existing noise environment, we conducted three 96-hour long-term noise measurements and three
5-minute short-term noise measurements at the project site. See Figure 1 and Table 2 for the
measurement locations and measured DNL. Based on BART train passby data from previous projects, we
estimate that BART train passby noise (outdoors) might be between 42 dBA and 57 dBA at the project
site. These levels are well below typical traffic noise at the site. 1
Table 2: On-Site Measured Noise Levels

Monitor

Location

Elevation
(above
grade)
12 feet

Measured
DNL

LT1

Along North Main Street, 85 feet to centerline

70 dB

LT2

Inside project area, 165 feet from center line of 2nd Avenue

12 feet

57 dB

LT3

Along 2nd Avenue, 70 feet from center line

12 feet

61 dB

ST1

Next to Masses, 95 feet from center line of N. Main Street

5 feet

50 dB*

ST2

Adjacent to building at 1528 2nd Ave (former Build-Tek)

5 feet

62 dB*

ST3

Adjacent to residences

5 feet

57 dB*

* DNL levels at short-term locations are estimated based on long-term measurement data.

The typical daytime maximum hourly average (Leq 2) noise levels were as follows:
•
•
•

Leq 64 dBA along North Main Street (Location L1)
Leq 56 dBA along 2nd Avenue (Location L3)
Estimated to be between Leq 51 dBA and 56 dBA along the residential property line to the west

Typical maximum single-event Lmax noise levels were as follows:
•
•
•

Between Lmax 83 dBA and 88 dBA along North Main Street (Location L1)
Lmax 77 dBA and 83 dBA along 2nd Avenue (Location L3)
Estimated to be between Lmax 72 dBA and 83 dBA along the residential property line to the west

1

The train noise estimate is based on a source train noise level of 85 dBA at a distance of 50 feet, a receiver distance of
930 feet and up to fifteen decibels of acoustical “shielding” from intervening terrain and buildings. Ambient noise
measurements were conducted between 29 June and 5 July 2016. With the annual traffic growth rate used by the traffic
engineer, 2019 traffic noise levels should be virtually unchanged from 2016 (i.e., an increase of a fraction of a decibel).

2

Leq – The equivalent steady-state A weighted sound level that, in a stated period of time, would contain the same acoustic
energy as the time-varying sound level during the same period.
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P rojected Future Noise Environm ent

Though I-680 traffic is a minor source of noise, we estimated future highway traffic noise by evaluating a
recent traffic volume trend. Based on average daily traffic data published by Caltrans, the traffic volume
increase over ten years, from 2001 to 2011 corresponds to a negligible change in traffic noise (less than
0.5 dBA). Assuming a similar trend in traffic volume for the next ten years, noise levels are not expected
to increase appreciably. Increases in local street traffic is also not expected to be substantial. Additional
information on local roadways is provided in the following analysis section.
4.0

ANALYSIS AND MITIGATION

4.1

Thresholds of Significance

Based on California Environmental Quality Act (CEQA) guidelines, the project would be considered to
have a significant noise impact if the project results in “generation of a substantial temporary or
permanent increase in ambient noise levels in the vicinity of the project in excess of standards
established in the local general plan or noise ordinance or applicable standards of other agencies.”
The City Noise Element and Noise Ordinance standards are listed above. Neither CEQA nor the City of
Walnut Creek currently stipulate numerical significance thresholds for increases in ambient noise.
Therefore, the following conservative thresholds are proposed:
•

A permanent increase in the DNL of three decibels or greater at noise-sensitive receptors would be
considered significant when projected future noise levels would exceed those considered “normally
acceptable” for the affected land use.

•

A permanent increase in the DNL of five decibels or greater would be considered significant when
projected noise levels would continue to meet those considered satisfactory or “normally acceptable”
for the affected land use.

•

A temporary or periodic increase in noise by 5 dB as compared to existing ambient conditions. For
example, future single-event noise levels are compared to existing single-event Lmax noise levels.

4.2

P erm anent I ncrease in Am bient N oise: Traffic (P roject-generated)

Existing noise levels at the site are both above and below the City threshold of DNL 60 dB for “normally
acceptable” noise levels. Thus, we evaluated the potential increase in traffic noise levels. We reviewed
existing and projected future traffic noise volume data provided by the project traffic consultant.
Depending on where the assessment is made, the existing peak-hour traffic volume along Main Street
near the site is between 1958 and 2001 vehicles/hour. With the additional projected trips associated with
the project, the volume could change to between 2001 and 2034. West of the site along 2nd Avenue, the
existing traffic volume during peak-hour is 367 vehicles/hour. With associated project trips, the future
volume could be 385 vehicles/hour. Based on these potential increases in traffic volume, we calculate
that noise levels at the site to increase by less than one decibel. 3 This would not be a perceptible change
in community noise and is not expected to be a significant increase. Furthermore, this would not be
expected to increase traffic noise at existing sensitive neighbors to be above the City standard of
DNL 60 dB.

3

Our traffic noise calculations are based on protocols published by the U.S. Federal Highway Administration.

2nd and North Main Street

Noise Impact Assessment

27 June 2019

Page 7

There is another potential impact from the project related to traffic noise. The existing buildings provide
noticeable shielding of North Main traffic noise at the nearby residential property. With the proposed site
plan, less shielding would be provided by the smaller buildings. The increase in traffic noise at the
residential property line from this effect is expected to be 3 dB to 5 dB.
Mitigation: We recommend constructing a noise barrier at the western residential property line to
maintain similar ambient traffic noise levels. A minimum 6-foot-tall is expected to provide at least 5 dB of
traffic noise attenuation, resulting in virtually no net change in traffic noise levels at the residential
property line. A taller wall (e.g., an 8-foot wall per current plans) would provide even more noise
reduction. The noise barrier wall should have a minimum surface density of 3 psf and have no cracks or
gaps between panels or between the wall and the ground. With this mitigation, the noise impact is
projected to be less-than-significant)

4.3

P erm anent I ncrease in Am bient N oise: M echanical Equipm ent (P roject-generated)

Mechanical equipment associated with the project, such as air-conditioning equipment, refrigeration, and
exhaust fans, could exceed noise standards. A detailed analysis and specific mitigation measures cannot
be assembled until the mechanical systems are designed at the time of construction document plan
review. Therefore, a performance criterion is proposed to reduce the potential noise impact.
Mechanical systems should be selected and designed to avoid a significant increase in ambient noise
levels. The existing ambient noise levels at the neighboring residential property line are between
Leq 51 dBA (at the north end) and 56 dBA (at the south end). To avoid a significant increase of more than
3 dB, the equipment noise should be reduced to these same noise levels. If this threshold is met, we also
expect the nuisance standards of the City Noise Ordinance to be sufficiently addressed. Based on the
current site plan and the expected equipment setback from the western property line we expect that the
equipment could be designed to meet the proposed performance criteria. Based on our experience,
equipment needed to serve buildings of this size may generate noise levels between 65 dBA and 75 dBA
at a distance of 10 feet. At a potential setback distance of 200 feet and located behind a noise barrier or
parapet wall that breaks line-of-sight (for example see the below sight-line study and sections), these
noise levels would be reduced to between 35 dBA and 45 dBA, which are below the proposed
performance criteria.

Image 2: Sight-line study of Sherwin Williams building
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Image 3: Section view of Amy’s retaining wall, drive-thru lanes, and building

Mitigation: Though typical equipment noise is expected to meet the proposed noise requirements, a
noise study report should be prepared during the design phase of the project to confirm noise would be
reduced to a maximum of 51 dBA at the western residential property line. A qualified professional should
be involved during the design phase of the project to advise the design team regarding effective noisereduction measures, if needed. With mitigation, we expect the noise impact to be less-than-significant.

4.4

Operational Use. Noise generated from project related activities (P roject-generated)

The existing land-uses involve many activities similar to those anticipated from the project such as
vehicles parking on-site, voices, and site maintenance. Therefore, the same uses of the proposed project
are not expected to result in a significant noise increase. However, the drive-thru feature could be
considered a new source of noise. The main sources of noise from a drive-thru are the speaker at the
order panel and idling cars. Based on our experience with other similar projects, we expect that typical
noise from a drive-thru speaker would be 70 dBA at a distance of 4 feet and idling cars would be
approximately 55 dBA at 10 feet.
Based on the preliminary site plan, we calculate that these noises transmitted to the western property
line. We accounted for noise shielding of the retaining wall to be provided at the beginning of the drivethru. Noise would be attenuated to 41 dBA for the speaker (when operating) and 39 dBA for the idling
cars. The cumulative noise level would be 42 dBA (hourly average level). These noise levels are quieter
than the existing ambient noise levels on the site near the residential property line. Until approximately
midnight, the average noise level in that area is above 50 dBA. Conservatively, the drive-thru analyses
above do not account for any sound barrier wall at the western property line. If it is provided to mitigate
other noise, the drive-thru noise levels would be reduced by another 5 dB or more – further below
ambient levels.
We also estimated the potential impact of the drive-thru noise on the daily noise level, DNL. The drivethru of Amy’s plans to operate from 7:00 am until 10:00 pm from Sunday through Thursday and from
7:00 am to 11:00 pm on Friday and Saturday. We calculate that the cumulative drive-through noise
would not significantly impact the DNL at the residential property line, it would remain at DNL 57 dB.
Since the drive-thru noise is not expected to significantly increase the ambient noise levels, we find that
the potential noise impact would be less-than-significant.
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Tem porary I ncrease in Am bient N oise: Construction (P roject-generated)

Construction of the project might result in temporary elevated noise levels at existing adjacent land uses,
which includes residences. Construction activities are expected to include grading, paving, concrete
foundation, structural framing for upper levels, exterior finishes, interior framing, and interior finishes.
The noisiest of these activities is typically occur during the site preparation phase, when heavy machinery
would be in use. Typical noise levels from these activities range from Leq 80 to 90 dB at 50 feet.
Framing involves the use of pneumatic tools such as nailing guns and other hand tools such as hammers
and saws. The final phase is interior work, which tends to be less intrusive since the noise occurs indoors.
Table 3 below shows typical noise levels from various construction activities:
Table 3: Typical Construction Maximum Noise Levels

Construction Phase
Demolition
Ground Clearing
Foundation
Erection
Exterior Finishing
Source:

Noise Level at 50 feet
89
84
78
85
89

dB
dB
dB
dB
dB

U.S. Environmental Protection Agency, Noise from Construction Equipment

and Operations, Building Equipment, and Home Appliances, December 1971.

Mitigation: To address the City Noise Ordinance, construction would need to be limited to the hours of
7:00 a.m. to 6:00 p.m. Monday through Friday (non-holidays). Construction outside of these hours might
be approved by obtaining a site specific permit.
Based on our measurements, we found that typical single-event ambient noise levels near the residential
property line were between 72 dBA and 83 dBA. Maximum noise levels from construction may, at times,
exceed those typical ambient maximum noise levels. Though not specifically required per the City General
Plan and Noise Ordinance, we are providing a list of further mitigation options to be considered to
address temporary noise increases due to construction:
1. Require posted signs at the construction site that include permitted construction days and hours, a
day and evening contact number for the job site and a day and evening contact number for the City
in the event of problems.
2. Notify the City and neighbors in advance of the schedule for each major phase of construction and
expected loud activities.
3. When feasible, locate noisy stationary equipment (e.g., generators and compressors) and material
unloading and staging areas away from the most sensitive adjacent uses.
4. Require that all construction equipment be in good working order and that mufflers are inspected to
be functioning properly. Avoid unnecessary idling of equipment and engines.
5.0

CONCLUSION

Based on the acoustical criteria and thresholds of significance, this project is not expected to have
significant noise impacts. Those that might exceed the significance criteria can be mitigated by
integrating noise reduction measures into the building design as described above.
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APPENDIX A
Though not a CEQA issue, the following summarizes our analysis of potential effects of the environmental
noise at the site on the project commercial areas that are subject to CALGreen Code noise standards.

State of California Building Code – Com m ercial
The California Green Building Standards Code (CALGreen) contains acoustical requirements for
commercial developments as follows.

5.507.4 Acoustical control. Employ building assemblies and components with Sound
Transmission Class (STC) 4 values determined in accordance with ASTM E90 and ASTM
E413 or Outdoor-Indoor Sound Transmission Class (OITC) determined in accordance with
ASTM E1332, using either the prescriptive or performance method in Section 5.507.4.1 or
5.507.4.2.
5.507.4.2 P erform ance m ethod. For buildings located as defined in Sections A5.507.4.1
or A5.507.4.1.1, wall and roof-ceiling assemblies exposed to the noise source making up
the building envelope shall be constructed to provide an interior noise environment
attributable to exterior sources that does not exceed an hourly equivalent noise level (Leq1Hr) of 50 dBA in occupied areas during any hour of operation.
Environm ental Noise I m pact on P roject (P roject-received)
Exterior noise intrusion to the commercial spaces is subject to the CALGreen Code requirements listed
above. We calculated the expected noise exposure at the building facades and the sound-ratings
necessary to meet the interior noise performance criteria of Leq(h) 50 dB. Based on the preliminary plans,
we calculated that the exterior windows would need to have a minimum STC rating of 28 to meet this
requirement. Standard commercial grade dual-pane insulating windows typically perform equal to STC 30
to STC 32. Therefore, with standard thermally insulated windows, we expect this standard to be met.

4

STC (Sound Transmission Class) – A single-number rating defined in ASTM E90 that quantifies the airborne sound insulating
performance of a partition under laboratory conditions. Increasing STC ratings correspond to improved airborne sound
insulation.
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APPENDIX B
FUNDAMENTAL CONCEPTS OF ENVIRONMENTAL NOISE
This appendix provides background information to aid in understanding technical aspects of this report.
Airborne sound is a rapid fluctuation of air pressure above and below atmospheric pressure. Sound levels
are usually measured and expressed in decibels (dB), with 0 dB corresponding roughly to the threshold of
hearing.
Three aspects of environmental noise are important in determining subjective response:
•
•
•

The frequency spectrum of the sound
The time-varying character of the sound
The intensity or level of the sound

Frequency Spectrum
The “frequency” of a sound refers to the number of complete pressure fluctuations per second in the
sound. The unit of measurement is cycles per second (cps) or hertz (Hz). Most of the sounds we hear in
the environment do not consist of a single frequency, rather of a broad band of frequencies, differing in
level. The name of the frequency and level content of a sound is its sound spectrum. A sound spectrum
for engineering purposes is typically described in terms of octave bands, which separate the audible
frequency range (for human beings, from about 20 to 20,000 Hz) into ten segments.
Many rating methods have been devised to permit comparisons of sounds having quite different spectra.
Surprisingly, the simplest method correlates with human response nearly as well as the more complex
methods. This method consists of evaluating all of the frequencies of a sound in accordance with a
weighting that progressively de-emphasizes the importance of frequency components below 1000 Hz and
above 5000 Hz. This frequency weighting reflects the fact that human hearing is less sensitive at low
frequencies and at extreme high frequencies relative to the mid-range.
The weighting system described above is called “A-weighting,” and the level so measured is called the
“A-weighted sound level” or “A-weighted noise level.” The unit of A-weighted sound level is sometimes
abbreviated “dBA.” In practice, the sound level is conveniently measured using a sound level meter that
includes an electronic filter corresponding to the A-weighting characteristic. All U.S. and international
standard sound level meters include such a filter.

Variation of Sound w ith Tim e
Although a single sound level value can adequately describe environmental noise at any instant in time,
community noise levels vary continuously. Most environmental noise is a conglomeration of distant noise
sources, which results in a relatively steady background noise having no identifiable source. These distant
sources could include traffic, wind in trees, industrial activities, etc. and are relatively constant from
moment to moment. As natural forces change or as human activity follows its daily cycle, the sound level
usually varies slowly from hour to hour. Superimposed on this slowly varying background is a succession
of identifiable noisy events of brief duration. These might include nearby activities such as single vehicle
pass-bys, aircraft flyovers, etc. that cause the environmental noise level to vary from moment to
moment.
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To describe the time-varying character of environmental noise, statistical noise descriptors were
developed. “L10” is the A-weighted sound level equaled or exceeded during 10 percent of a stated time
period. The L10 is considered a good measure of typical maximum sound levels caused by discrete noise
events. “L50” is the A-weighted sound level that is equaled or exceeded 50 percent of a stated time
period; it represents the median sound level. The “L90” is the A weighted sound level equaled or
exceeded during 90 percent of a stated time period and is used to describe the background noise.
As it is often cumbersome to quantify the noise environment with a set of statistical descriptors, a single
number called the average sound level or “Leq” is now widely used. The term “Leq” originated from the
concept of a so-called equivalent sound level that contains the same acoustical energy as a varying sound
level during the same time period. In simple but accurate technical language, the Leq is the average
A-weighted sound level in a stated time period. The Leq is particularly useful in describing the subjective
change in an environment where the source of noise remains the same but there is change in the level of
activity. Widening roads and/or increasing traffic are examples of this kind of situation.
In determining the daily measure of environmental noise, it is important to account for the different
response of people to daytime and nighttime noise. During the nighttime, exterior background noise
levels are generally lower than in the daytime. However, most household noise also decreases at night;
thus, exterior noise intrusions again become noticeable. Further, most people trying to sleep at night are
more sensitive to noise.
To account for human sensitivity to nighttime noise levels, a special descriptor was developed. The
descriptor is called the DNL (Day Night Average Sound Level), which represents the 24 hour average
sound level with a penalty for noise occurring at night.
The DNL computation divides the 24-hour day into two periods: daytime (7:00 a.m. to 10:00 p.m.) and
nighttime (10:00 p.m. to 7:00 a.m.). The nighttime sound levels are assessed a 10 dB penalty prior to
averaging with daytime hourly levels. For highway noise environments, the average noise level during the
peak traffic hour is often approximately equal to the DNL.

Sound Levels
The effects of noise on people can be listed in three general categories:
•
•
•

Subjective effects of annoyance, nuisance, dissatisfaction
Interference with activities such as speech, sleep, and learning
Physiological effects such as startle, hearing loss

The sound levels associated with environmental noise usually produce effects only in the first two
categories. Unfortunately, there has never been a completely predictable measure for the subjective
effects of noise nor of the corresponding reactions of annoyance and dissatisfaction. This is primarily
because of the wide variation in individual thresholds of annoyance and habituation to noise over time.
Thus, an important factor in assessing a person’s subjective reaction is to compare the new noise
environment to the existing noise environment. In general, the more a new noise exceeds the existing,
the less acceptable the new noise will be judged.
With regard to increases in noise level, knowledge of the following relationships will be helpful in
understanding the quantitative sections of this report:
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1. Except in carefully controlled laboratory experiments, a change of only 1 dB in sound level cannot be
perceived.
2. Outside of the laboratory, a 3dB change is considered a just-noticeable difference.
3. A change in level of at least 5dB is required before any noticeable change in community response
would be expected.
4. A 10dB change is subjectively heard as approximately a doubling in loudness, and would almost
certainly cause an adverse community response.
5. Sound levels do not combine arithmetically. Instead, they sum logarithmically, in a manner similar to
the Richter scale, which is used for measuring the intensity of earthquakes. The following two
examples illustrate this:
- If the existing noise level at a particular location is 60 dBA, and a new source of sound with a
similar spectrum is introduced that also measures 60 dBA, the result is not 120 dBA, but 63 dBA.
- If the existing noise level at a particular location is 60 dBA, and a new sound source with a
similar spectrum is introduced that measures 50 dBA, the result is not 110 dBA, but still 60 dBA.
The new source is so much quieter than the existing one that it does not contribute to the overall
sound level.
Common sound levels found in the environment are identified in Figure A1.
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