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3.10 - Noise
3.10.1 - Introduction
This section describes the existing noise setting and potential effects from project implementation on
the site and its surrounding area. Descriptions and analysis in this section are based on noise
modeling performed by Michael Brandman Associates (MBA). The noise modeling output is
included in this EIR as Appendix G.
3.10.2 - Environmental Setting
Noise Fundamentals

Noise is defined as unwanted sound. Sound becomes unwanted when it interferes with normal
activities, when it causes actual physical harm, or when it has adverse effects on health. Sound is
produced by the vibration of sound pressure waves in the air. Sound pressure levels are used to
measure the intensity of sound and are described in terms of decibels. The decibel (dB) is a
logarithmic unit that expresses the ratio of the sound pressure level being measured to a standard
reference level. A-weighted decibels (dBA) approximate the subjective response of the human ear to
a broad frequency noise source by discriminating against very low and very high frequencies of the
audible spectrum. They are adjusted to reflect only those frequencies that are audible to the human
ear.
Noise Descriptors

Noise equivalent sound levels are not measured directly but are calculated from sound pressure levels
typically measured in dBA. The equivalent sound level (Leq) represents a steady-state sound level
containing the same total energy as a time-varying signal over a given sample period. The peak
traffic hour Leq is the noise metric used by California Department of Transportation (Caltrans) for
traffic noise impact analyses.
The Day-Night Average Level (Ldn) is the weighted average of the intensity of a sound, with
corrections for time of day and averaged over 24 hours. The time of day corrections require the
addition of 10 decibels to sound levels at night between 10 p.m. and 7 a.m. While the Community
Noise Equivalent Level (CNEL) is similar to the Ldn, it has another addition of five decibels to sound
levels during the evening hours between 7 p.m. and 10 p.m. These additions are made to the sound
levels at these periods because, compared with daytime hours, there is a decrease in the ambient noise
levels during the evening and nighttime hours, which creates an increased sensitivity to sounds. For
this reason, the sound seems louder in the evening and nighttime hours and is weighted accordingly.
The City of Morgan Hill relies on the Ldn noise standard to assess transportation-related impacts on
noise-sensitive land uses.
Another noise descriptor that is used primarily for the assessment of aircraft noise impacts is the
Sound Exposure Level, which is also called the Single Event Level (SEL). The SEL descriptor
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represents the acoustic energy of a single event (e.g., an aircraft overflight) normalized to a 1-second
event duration. This is useful for comparing the acoustical energy of different events involving
different durations of the noise sources. The SEL is based on an integration of the noise during the
period when the noise first rises within 10 dBA of its maximum value and last falls below 10 dBA of
its maximum value. The SEL is often 10 dBA or greater than the Lmax, since the SEL logarithmically
adds the Leq for each second of the duration of the noise.
Tone Noise

A pure tone noise is a noise produced at a single frequency and laboratory tests have shown that
humans are more perceptible to changes in noise levels of a pure tone. For a noise source to contain a
“pure tone,” there must be a significantly higher A-weighted sound energy in a given frequency band
than in the neighboring bands, thereby causing the noise source to “stand out” against other noise
sources. A pure tone occurs if the sound pressure level in the one-third octave band with the tone
exceeds the average of the sound pressure levels of the two contiguous one-third octave bands by:
• 5 dB for center frequencies of 500 Hz and above
• 8 dB for center frequencies between 160 and 400 Hz
• 15 dB for center frequencies of 125 Hz or less
Noise Propagation

From the noise source to the receiver, noise changes both in level and frequency spectrum. The most
obvious is the decrease in noise as the distance from the source increases. The manner in which noise
reduces with distance depends on whether the source is a point or line source, ground absorption,
atmospheric effects and refraction, and shielding by natural and man-made features. Sound from
point sources such as air conditioning condensers radiate uniformly outward as it travels away from
the source in a spherical pattern. The noise drop-off rate associated with this geometric spreading is
6 dBA per each doubling of the distance (dBA/DD). Transportation noise sources such as roadways
are typically analyzed as line sources, since at any given moment the receiver may be impacted by
noise from multiple vehicles at various locations along the roadway. Because of the geometry of a
line source, the noise drop-off rate associated with the geometric spreading of a line source is
3 dBA/DD.
Ground Absorption

The sound drop-off rate is highly dependent on the conditions of the land between the noise source
and receiver. To account for this ground-effect attenuation (absorption), two types of site conditions
are commonly used in traffic noise models: soft-site and hard-site conditions. Soft-site conditions
account for the sound propagation loss over natural surfaces such as normal earth and ground
vegetation. For point sources, a drop-off rate of 7.5 dBA/DD is typically observed over soft ground
with landscaping, compared with a 6.0 dBA/DD drop-off rate over hard ground such as asphalt,
concrete, stone and very hard packed earth. For line sources, a 4.5 dBA/DD is typically observed for
3.10-2
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soft-site conditions compared with the 3.0 dBA/DD drop-off rate for hard-site conditions. The
Caltrans research has shown that the use of soft-site conditions is more appropriate for the application
of the Federal Highway Administration (FHWA) traffic noise prediction model used in this analysis.
Further, the study area is located in a semi-rural environment, and either landscaping or native
vegetation exists along the sides of all analyzed roadways, which is more appropriately represented
by soft-site conditions.
Traffic Noise Prediction

The level of traffic noise depends on the three primary factors: (1) the volume of the traffic, (2) the
speed of the traffic, and (3) the number of trucks in the flow of traffic. Generally, the loudness of
traffic noise is increased by heavier traffic volumes, higher speeds, and greater number of trucks.
Vehicle noise is a combination of the noise produced by the engine, exhaust, and tires. Because of
the logarithmic nature of traffic noise levels, a doubling of the traffic volume (assuming that the speed
and truck mix do not change) results in a noise level increase of 3 dBA. Based on the FHWA
community noise assessment criteria, this change is “barely perceptible”; for reference, a doubling of
perceived noise levels would require an increase of approximately 10 dBA. The truck mix on a given
roadway also has an effect on community noise levels. As the number of heavy trucks increases and
becomes a larger percentage of the vehicle mix, adjacent noise levels increase.
Noise Barrier Attenuation

Effective noise barriers can reduce noise levels by 10 to 15 dBA and can cut the perceptible loudness
of traffic noise in half or more, since a 10 dB increase or decrease is subjectively heard as doubling or
halving the loudness. For a noise barrier to work, it must be high enough and long enough to block
the view of a road. A noise barrier is most effective when placed close to the noise source or
receiver. A noise barrier can achieve a 5-dBA noise level reduction when it is tall enough to break
the line of sight. When the noise barrier is a similar height berm instead of a wall, the noise
attenuation can be increased by another 3 dBA.
Effects of Noise on Humans

Excessive exposure to elevated noise levels can result in auditory and non-auditory effects on
humans. Auditory effects of noise on people are those related to temporary or permanent hearing loss
caused by loud noises. Non-auditory effects of exposure to elevated noise levels are those related to
behavioral and physiological effects. The non-auditory behavioral effects of noise on humans are
associated primarily with the subjective effects of annoyance, nuisance, and dissatisfaction, which
lead to interference with activities such as communication, sleeping, and learning. The non-auditory
physiological health effects of noise on humans have been the subject of considerable research
attempting to discover correlations between exposure to elevated noise levels and health problems
such as hypertension and cardiovascular disease. Much of the research has found that noise-related
health issues are predominately the result of behavioral stressors and not a direct, noise-induced
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response. The extent to which noise contributes to non-auditory health effects remains a subject of
considerable research, which has so far reached no definitive conclusions.
The degree to which noise results in annoyance is highly subjective and may be influenced by several
non-acoustical factors. The effect of these non-acoustical factors vary depending on individual
characteristics of the noise such as length of activity, location, time of day, and whether any tonal
noises are present. A key aspect in the human response to noise is the level of adaption to the existing
noise environment. Human response to new noise sources is more greatly affected by the amount of
change in the noise environment, and not necessarily from impacts associated with fixed noise levels.
A change in sound level of 1 dB is generally not perceivable by humans, excluding controlled
conditions and pure tones. Outside of controlled laboratory conditions, a change in sound level of
less than 3 dB typically cannot be perceived. A 3-dB change is considered a just-noticeable
difference. A change of 5 dB is usually required before any noticeable change in community
response would be expected. An increase of 10 dB is subjectively heard as a doubling of loudness.
Groundborne Vibration Fundamentals

Groundborne vibrations consist of rapidly fluctuating motions within the ground that have an average
motion of zero. The effects of groundborne vibrations typically only cause a nuisance to people, but
at extreme vibration levels, damage to buildings may occur. Although groundborne vibration can be
felt outdoors, it is typically only an annoyance to people indoors where the associated effects of the
shaking of a building can be notable. Groundborne noise is an effect of groundborne vibration and
only exists indoors, since it is produced from noise radiated from the motion of the walls and floors of
a room and may consist of the rattling of windows or dishes on shelves.
Vibration Descriptors

Several different methods are used to quantify vibration amplitude, such as the maximum
instantaneous peak in the vibrations velocity, which is known as the peak particle velocity (PPV) or
the root mean square (rms) amplitude of the vibration velocity. Because of the typically small
amplitudes of vibrations, vibration velocity is often expressed in decibels; it is denoted as (Lv) and is
based on the rms velocity amplitude. A commonly used abbreviation is “VdB,” which in this text, is
when Lv is based on the reference quantity of 1 microinch per second.
Vibration Perception

Typically, developed areas are continuously affected by vibration velocities of 50 VdB or lower.
These continuous vibrations are not noticeable to humans, whose threshold of perception is around 65
VdB. Offsite sources that may produce perceptible vibrations are usually caused by construction
equipment, steel-wheeled trains, and traffic on rough roads, while smooth roads rarely produce
perceptible groundborne noise or vibration.
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Vibration Propagation

The propagation of groundborne vibration is not as simple to model as airborne noise. This is
because noise in the air travels through a relatively uniform medium, while groundborne vibrations
travel through the earth, which may contain significant geological differences. There are three main
types of vibration propagation: surface, compression, and shear waves. Surface waves, or Rayleigh
waves, travel along the ground’s surface. These waves carry most of their energy along an expanding
circular wave front, similar to ripples produced by throwing a rock into a pool of water. P-waves, or
compression waves, are body waves that carry their energy along an expanding spherical wave front.
The particle motion in these waves is longitudinal (i.e., in a push-pull fashion). P-waves are
analogous to airborne sound waves. S-waves, or shear waves, are also body waves that carry energy
along an expanding spherical wave front. However, unlike P-waves, the particle motion is transverse
or side-to-side and perpendicular to the direction of propagation.
As vibration waves propagate from a source, the vibration energy decreases in a logarithmic nature
and the vibration levels typically decrease by 6 VdB per doubling of the distance from the vibration
source. As stated above, this drop-off rate can vary greatly depending on the soil, but has been shown
to be effective enough for screening purposes in order to identify potential vibration impacts that may
need to be studied through actual field tests.
Existing Noise Environment

Noise in the proposed SEQ originates from numerous noise sources that contribute to the ambient
background noise experienced throughout the SEQ Area. Vehicular noise is the most prevalent
source of noise within the SEQ Area. Noise also originates from stationary sources such as
mechanical equipment), area sources (such as farming activities), and construction activities.
According to the Morgan Hill General Plan, CNEL noise exposure up to 60 dB is considered
“normally acceptable” for unshielded single-family residential development. Noise levels from 55 to
70 dB fall within the “conditionally unacceptable” range, and those in the 70 to 75 dB range are
considered “normally unacceptable.” The nature of the different noise sources is outlined below.
Traffic Noise Levels

Traffic noise depends primarily on the speed of traffic and the percentage of truck traffic. Traffic
volume has a lesser influence on traffic noise levels. The primary source of noise from automobiles
is high frequency tire noise, which increases with speed. Trucks and older automobiles primary
source of noise is from engine and exhaust noise, and trucks also generate wind noise.
While tire noise from autos is generally located at ground level, truck noise sources can be located as
high as 10 to 15 feet above the roadbed, due to tall exhaust stacks and higher engines. For roads that
are used heavily by trucks, sound walls are not as effective for mitigating such noise unless they are
very tall.
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The SEQ Area is subject to noise impacts from several transportation corridors. By far the greatest
contributor to noise is traffic on US 101. Currently, there are no sound walls adjacent to US 101 in
the vicinity of the SEQ Area, which are capable of reducing noise levels to acceptable levels. The
City limits sound wall heights to 8 feet, which in the case of US 101 is not sufficient to reduce noise
levels immediately adjacent to US 101 to within the City residential noise standards. This traffic
noise thus presents the City with the challenge of providing adequate noise mitigation other than
sound walls along the freeway or throughout the City. Other areas that will experience elevated
ambient noise levels include Murphy Avenue, Hill Road, and Tennant Avenue.
Other Noise

Although traffic is the primary source of noise in the SEQ Area, other sources do exist. These
sources include construction, landscaping and maintenance activities, mechanical equipment, and
farming activities.
Noise Measurements

To determine the existing noise level environment, four 24-hour noise measurements were taken in
the vicinity of the SEQ Area (including the High School site). Noise measurement locations were
selected in the field with the intent of representatively sampling the existing noise environment and
were concentrated where the greatest potential impacts would occur from implementation of the
proposed project. Exhibit 3.10-1 depicts the noise measurement locations.
The results of the 24-hour noise level measurements are presented in Table 3.10-1. The measured
sound pressure levels in dBA have been used to calculate the minimum and maximum Leq averaged
over 1-hour intervals, and Ldn, which are shown in Table 3.10-1 along with the measured Leq averaged
over the entire measurement time. In addition, a graph of the calculated Leq averaged over 1-hour
intervals for the 24-hour measurement is shown in Exhibit 3.10-2.
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Table 3.10-1: Existing (Ambient) 24-Hour Noise Level Measurements

Average Maximum
(dBA Leq) (dBA Lmax)

Minimum 1- Hour Maximum 1- Average
Interval
Hour Interval
(dBA
(dBA Leq/Time) (dBA Leq/Time)
Ldn)

Site

Site Description

A

Located on a tree approximately
35 feet north of Barrett Avenue
Centerline in front of the home at
1505 Barrett Avenue.

56.7

78.6

42.2/
3:21 a.m.

63.0/
7:34 a.m.

59.2

B

Located on a telephone pole
approximately 30 feet south of
Tennant Avenue Centerline in
front of the home and office at
1630 Tennant Avenue.

70.6

88.7

50.3/
2:15 a.m.

74.8/
7:42 a.m.

73.0

C

Located on a tree next to Hampton
Inn approximately 140 feet north
of Tennant Avenue Centerline and
120 feet west of Condit Road
Centerline.

60.6

80.1

46.5/
1:30 a.m.

64.3/
3:07 p.m.

64.0

D

Located on a tree approximately
35 feet east of Murphy Avenue
Centerline in front of the home at
16400 Murphy Avenue.

64.3

83.4

46.3/
3:16 a.m.

68.7/
7:49 a.m.

66.8

Notes:
1
Site location shown on Exhibit 3.10-1.
2
Noise measurements taken on January 24 and 25, 2013.
Source: Michael Brandman Associates, 2013.

Modeled Existing Noise Levels

The existing noise levels were modeled using the SoundPlan model, which is described in Section
3.10.4. The SoundPlan-modeled noise levels at the façades of nearby sensitive receptors to the
proposed High School are provided in Table 3.10-2. The SoundPlan model was also used to produce
noise contour maps showing the existing dBA Ldn in the vicinity of the proposed High School and is
shown below in Exhibit 3.10-3. The SoundPlan Model printouts for the existing conditions are
provided in Appendix G.
Table 3.10-2: Existing Noise Levels at Sensitive Receptors Near Proposed High School

Receiver1

Description

dBA Ldn

dBA Leq
Day

dBA Leq
Night

2

1

Single-family home west of High School

50.5

44.9

43.9

2

Single-family home northwest of High School

59.1

54.3

52.4

3

Single-family home northwest of High School

55.8

50.8

49.1

4

Single-family home north of High School

54.0

48.5

47.4

5

Single-family home north of High School

53.1

47.5

46.5

6

Single-family home north of High School

51.8

46.3

45.3
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Table 3.10-2 (cont.): Existing Noise Levels at Sensitive Receptors Near Proposed High
School

Receiver1

Description

dBA Ldn2

dBA Leq
Day

dBA Leq
Night

7

Single-family home east of High School

58.9

54.6

52.0

8

Single-family home southeast of High School

65.3

61.1

58.4

9

Single-family home south of High School

54.8

49.9

48.1

10

Hotel west of High School

60.2

56.0

53.3

Notes:
1
Location of Receivers shown on Exhibit 3.10-3.
2
Noise level includes a 10-dBA penalty to account for the noise-sensitive nighttime hours (10 p.m. to 7 a.m.).
Source: SoundPlan Version 7.2; Michael Brandman Associates, 2013.

Table 3.10-2 shows that currently only Receiver 8 exceeds the City’s 60-dBA Ldn exterior residential
noise standard for new residential development.
3.10.3 - Regulatory Framework
State
Office of Noise Control Standards

The California Office of Noise Control has set the land use compatibility noise standards and has
encouraged local jurisdictions to adopt them. Pursuant to the land use compatibility noise standards,
for commercial and industrial uses, noise levels up to 65 dBA CNEL are “normally acceptable;” noise
levels between 65 and 75 dBA CNEL are “conditionally acceptable,” which means that noise levels
are acceptable only when a detailed noise analysis is conducted, and needed noise-insulation features
are included in the design. Conventional construction with closed windows and a fresh-air supply
system or air conditioning will normally suffice as “acceptable noise insulation” features. Noise
levels between 70 and 80 dBA CNEL are generally unacceptable, and development of land uses in
noise environments that exceed 75 dBA CNEL are discouraged. For residential development and
schools, exterior noise levels ranging up to 60 dBA CNEL are classified as “normally acceptable,”
based upon the assumption that the homes are built with normal, conventional construction. Noise
levels ranging from 55 to 70 dBA CNEL are conditionally acceptable. Noise levels in the 70- to 75dBA CNEL range are classified as “generally unacceptable,” and new construction or development is
discouraged but may proceed if a detailed noise analysis is conducted, and needed noise-insulation
features are included in the design.

3.10-12
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Exhibit 3.10-3
Existing High School
Study Area Noise Contour Map

20860001 • 11/2013 | 3.10-3_existing_HS_study_area_nc.cdr
CITY OF MORGAN HILL
CITYWIDE AGRICULTURE PRESERVATION PROGRAM AND SOUTHEAST QUADRANT LAND USE PLAN
ENVIRONMENTAL IMPACT REPORT

City of Morgan Hill - Citywide Agriculture Preservation Program and
Southeast Quadrant Land Use Plan
Draft EIR

Noise

Caltrans Vibration Guidance

Construction vibration is regulated in accordance with standards established by the Transportation
and Construction-Induced Vibration Guidance Manual, issued by Caltrans. Table 3.10-3 presents
these standards. Transient sources create a single, isolated vibration event, such as blasting or dropball impacts. Continuous/frequent intermittent sources include multiple impacts from pile drivers, the
use of vibratory compaction equipment, and other construction equipment that creates vibration other
than in single events.
Table 3.10-3: Groundborne Vibration Exposure Standards
Maximum Peak Particle Velocity
(inches/second)
Structure and Condition

Transient
Sources

Continuous/Frequent
Intermittent Sources

Extremely fragile historic building, ruins, ancient monuments

0.12

0.08

Fragile buildings

0.20

0.10

Historic and older residential structures with plaster walls and
ceilings

0.50

0.25

New residential structures with gypsum board walls and ceilings

1.00

0.50

Modern commercial and industrial buildings

2.00

0.50

Source: California Department of Transportation, 2004.

Local
City of Morgan Hill
General Plan

The City of Morgan Hill General Plan establishes the following goals and policies that are relevant to
noise:
Community Development
• CD Goal 19. Coordinated urban and school development
• CD Policy 19l: Ensure that secondary and college facilities are sited so that impacts typically
associated with those uses (such as traffic, noise and lighting) are adequately mitigated.
Public Health and Safety
• PHS Goal 7. Prevention of noise from interfering with human activities or causing health
problems
• PHS Policy 7a: New development projects shall be designed and constructed to meet

acceptable exterior noise level standards (see Exhibit 3.10-4) as follows:
- The maximum exterior noise level of 60 dBA Ldn shall be applied in residential areas
where outdoor use is a major consideration (e.g., backyards in single family housing
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developments and recreation areas in multi-family housing projects). Where the City
determines that providing an Ldn of 60 dBA or lower cannot be achieved after the
application of reasonable and feasible mitigation, an Ldn of 65 dBA may be permitted.
○ Indoor noise levels should not exceed an Ldn of 45 dBA in new residential housing
units.
○ Noise levels in new residential developments exposed to an exterior Ldn 60 dBA or
greater should be limited to a maximum instantaneous noise level (e.g., trucks on
busy streets, train warning whistles) in bedrooms of 50 dBA. Maximum
instantaneous noise levels in all other habitable rooms should not exceed 55 dBA.
The maximum outdoor noise level for new residences near the railroad shall be 70
dBA Ldn, recognizing that train noise is characterized by relatively few loud events.
• PHS Policy 7b: The impact of a proposed development project on existing land uses should be
evaluated in terms of the potential for adverse community response based on significant
•
•
•

•
•

•
•

increase in existing noise levels, regardless of compatibility guidelines.
PHS Policy 7c: Appropriate interior noise levels in commercial and industrial structures are a
function of the use of the space and should be evaluated on a case-by-case basis.
PHS Policy 7d: Interior noise levels in office buildings should be maintained at 45 dBA Leq
(hourly average) or less, rather than 45 dBA Ldn (daily average).
PHS Policy 7e: Noise level increases resulting from traffic associated with new projects shall
be considered significant if: a) the noise level increase is 5 dBA Ldn or greater, with a future
noise level of less than 60 dBA Ldn, or b) the noise level increase is 3 dBA Ldn or greater, with
a future noise level of 60 dBA Ldn or greater.
PHS Policy 7f: Noise levels produced by stationary noise sources associated with new projects
shall be considered significant if they substantially exceed ambient noise levels.
PHS Policy 7g: Noise levels produced by other noise sources (such as ballfields) shall be
considered significant if an acoustical study demonstrates they would substantially exceed
ambient noise levels.
PHS Goal 8. Protection from noise associated with motor vehicles and railroad activity
PHS Policy 8a: Roadway design, traffic signalization and other traffic planning techniques

(such as limiting truck traffic in residential areas) shall be used to reduce noise caused by speed
or acceleration of vehicles.
• PHS Policy 8b: If noise barriers are deemed the only effective mitigation for development
along major transportation corridors, an acoustical analysis shall be conducted to determine
necessary dimensions.
• PHS Policy 8c: The maximum height of sound walls shall be eight feet. Residential projects
adjacent to the freeway shall be designed to minimize sound wall height through location of a
frontage road, use of two sound walls or other applicable measures. Sound wall design and
location shall be coordinated for an entire project area and shall meet Caltrans noise attenuation
criteria for a projected eight-lane freeway condition.
3.10-16
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If two sound walls are used, the first shall be located immediately adjacent to the freeway
right-of-way and the second shall be located as necessary to meet Caltrans noise requirements
for primary outdoor areas. The minimum rear yard setback to the second wall shall be 20 feet.
Municipal Code

The following sections of the Morgan Hill Municipal Code are applicable to the proposed project:
Health and Safety Code - Noise
• Section 8.28.040 – Enumeration of unlawful noises
Unlawful noises include:
D.1. Construction activities as limited below. “Construction activities” are defined as
including but not limited to excavation, grading, paving, demolition, construction,
alteration or repair of any building, site, street or highway, delivery or removal of
construction material to a site, or movement of construction materials on a site.
Construction activities are prohibited other than between the hours of seven a.m. and
eight p.m., Monday through Friday and between the hours of nine a.m. to six p.m. on
Saturday. Construction activities may not occur on Sundays or federal holidays. No
third person, including but not limited to landowners, construction company owners,
contractors, subcontractors, or employers, shall permit or allow any person working
on construction activities which are under their ownership, control or direction to
violate this provision. Construction activities may occur in the following cases
without violation of this provision:
a. In the event of urgent necessity in the interests of the public health and safety, and
then only with a permit from the chief building official, which permit may be
granted for a period of not to exceed three days or less while the emergency
continues and which permit may be renewed for periods of three days or less while
the emergency continues.
b. If the chief building official determines that the public health and safety will not be
impaired by the construction activities between the hours of eight p.m. and seven

F.

a.m., and that loss or inconvenience would result to any party in interest, the chief
building official may grant permission for such work to be done between the hours
of eight p.m. and seven a.m. upon an application being made at the time the permit
for the work is issued or during the progress of the work.
d. Public work projects are exempt from this section and the public works director
shall determine the hours of construction for public works projects.
Exhausts. The discharge into the open air of the exhaust of any steam engine,
stationary internal combustion engine, motorboat or motor vehicle except through a
muffler or other device which will effectively prevent loud or explosive noises
therefrom;
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I.

J.

Noise Adjacent to Schools, Courts, Churches and Hospitals. The creation of any
excessive noise on any street adjacent to any school, institution of learning, church or
court while the same is in use or adjacent to any hospital, which noise unreasonably
interferes with the workings of such institution or which disturbs or unduly annoys
patients in the hospital; provided, conspicuous signs are displayed in such streets
indicating that the street is adjacent to a school, hospital or court;
Pile Drivers, Hammers and Similar Equipment. The operation, between the hours of
eight p.m. and seven a.m. of any pile driver, steam shovel, pneumatic hammer,
derrick, steam or electric hoist or other appliance, the use of which is attended by
loud or unusual noise.

Zoning Code – Performance Standards
• Section 18.48.010 – Standards applicable generally
The following performance standards shall apply to all zoning districts specified in Division I
of this title.
• Section 18.48.075 – Noise

A.

B.

At the lot line of all uses specified in Section 18.48.010, the maximum sound
generated by any use shall not exceed 70 to 75 dB(A) when adjacent uses are
industrial or wholesale uses. When adjacent to offices, retail or sensitive industries,
the sound level shall be limited to 65 to 70 dB(A). When uses are adjacent or
contiguous to residential, park or institution uses, the maximum sound level shall not
exceed 60 dB(A).
Excluded from these standards are occasional sounds generated by the movement of
railroad equipment, temporary construction activities, or warning devices.

• Section 18.48.135 – Vibration

No vibration shall be permitted which is discernible without instruments at the lot line of the
establishment or use.
3.10.4 - Methodology
MBA evaluated the proposed project’s noise impacts through noise measurements and modeling of
project noise impacts. The analysis is provided below.
Measurement Procedure and Criteria

To ascertain the existing noise at and adjacent to the project site, field monitoring was conducted
between Thursday, January 24, 2013 and Friday, January 25, 2013. The field survey noted that noise
within the project study area is generally characterized by vehicle traffic on US 101 and the local
roadways.
The 24-hour noise measurements were taken using four Extech Model 407780 Type 2 integrating
sound level meters programmed in “slow” mode to record the sound pressure level at 3-second
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intervals for approximately 24 hours in “A” weighted form. In addition, the Leq averaged over the
entire measuring time and Lmax were recorded. The sound level meters and microphones were
mounted on trees or fences approximately 6 feet above the ground and were equipped with
windscreens during all measurements. The sound level meters were calibrated before and after the
monitoring using an Extech calibrator, Model 407766. All noise level measurement equipment meets
American National Standards Institute specifications for sound level meters (S1.4-1983 identified in
Chapter 19.68.020.AA).
Noise Measurement Locations

The noise monitoring locations were selected by MBA in order to obtain noise measurements of the
current noise levels in the project study area and to provide a baseline for any potential noise impacts
that may be created by development of the proposed project. The noise measurement sites were
selected to provide a representative sampling of the noise levels created by nearby noise sources as
well as experienced by nearby sensitive receptors. The sites are described in Table 3.10-1 and are
shown in Exhibit 3.10-1. Appendix G includes a photo index of the study area and noise level
measurement locations at the end of this section.
Noise Measurement Timing and Climate

The noise measurements were recorded between 8:31 a.m. on January 24, 2013 and 9:04 a.m. on
January 25, 2013. When the noise measurements were started on January 24, 2013, there was light
rain, the sky was cloudy, the temperature was 51 °F, barometric pressure was 29.74 inches of
mercury, the humidity was 78 percent, and there was no wind. At the conclusion of the noise
measurements, the sky was cloudy, the temperature was 55°F, barometric pressure was 29.79 inches
of mercury, the humidity was 84 percent, and the wind was blowing around 2 miles per hour.
Construction Noise Modeling

In order to determine the proposed development projects within the SEQ Area and the proposed High
School project’s construction noise impacts onto the nearby sensitive receptors, the proposed
project’s construction activities were analyzed using the FHWA Roadway Construction Noise Model
(RCNM), which was compiled based on noise measurement data of several different types of
construction equipment used during the Central Artery/Tunnel project in Boston. The estimated
construction equipment that would be used for each construction phase was obtained from Section
3.3, Air Quality and Greenhouse Gases—shown in Table 3.10-4 for the development projects within
the SEQ Area and in Table 3.10-5 for the proposed High School. Table 3.10-4 and Table 3.10-5 also
detail the construction equipment noise emission levels and acoustical use factors as provided by the
RCNM.
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Table 3.10-4: SEQ Area Construction Equipment Noise Emissions and Usage Factors

Activity

Demolition

Site
preparation
Grading

Building
construction

Number

Acoustical
Use Factor1
(percent)

Spec 721.560
Lmax
@ 50 feet2 (dBA,
slow3)

Actual
Measured Lmax
@ 50 feet4
(dBA, slow)

Concrete Saws

1

20

90

90

Excavators

3

40

85

81

Rubber Tired Dozers

2

40

85

82

Rubber Tired Dozers

3

40

85

82

4

40

84

N/A

Excavators

2

40

85

81

Graders

1

40

85

N/A

Rubber Tired Dozers

1

40

85

82

Scrapers

2

40

85

84

Tractors 5

2

40

84

N/A

Cranes

1

16

85

81

Forklifts (Gradall)

3

40

85

83

Generator Sets

1

50

82

81

Tractors

3

40

84

N/A

Welders

1

40

73

74

Pavers

2

50

85

77

Paving Equipment

2

50

85

77

Rollers

2

20

85

80

Air Compressors

1

40

80

78

Equipment

Tractors

5

5

Paving

Painting

Notes:
1
Acoustical use factor is the percentage of time each piece of equipment is operational during a typical workday.
2
Spec 721.560 is the equipment noise level utilized by the Roadway Construction Noise Model program.
3
The “slow” response averages sound levels over 1-second increments. A “fast” response averages sound levels over
0.125-second increments.
4
Actual Measured is the average noise level measured of each piece of equipment during the Central Artery/Tunnel
project in Boston, Massachusetts primarily during the 1990s. These noise levels should be considered worst-case,
since the equipment used today is quieter than what was used in the 1990s.
5
The tractors category includes loaders and backhoes from Section 3.3 Air Quality; however, according to the RCNM
tractors are the loudest of the three types and have been utilized in this analysis.
Source: Federal Highway Administration, 2006.
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Table 3.10-5: Proposed High School Construction Equipment Noise Emissions and Usage
Factors

Activity

Demolition

Site
preparation
Grading

Number

Acoustical
Use Factor1
(percent)

Spec 721.560
Lmax
@ 50 feet2 (dBA,
slow3)

Actual
Measured Lmax
@ 50 feet4
(dBA, slow)

Concrete Saws

1

20

90

90

Excavators

3

40

85

81

Rubber Tired Dozers

2

40

85

82

Rubber Tired Dozers

3

40

85

82

Tractors 5

4

40

84

N/A

Excavators

1

40

85

81

Graders

1

40

85

N/A

1

40

85

82

2

40

84

N/A

Cranes

1

16

85

81

Forklifts (Gradall)

3

40

85

83

Generator Sets

1

50

82

81

Tractors5

3

40

84

N/A

Welders

1

40

73

74

Cement and Mortar
Mixers

2

40

85

79

Pavers

1

50

85

77

Paving Equipment

2

50

85

77

Rollers

2

20

85

80

Tractors5

1

40

84

N/A

Air Compressors

1

40

80

78

Equipment

Rubber Tired Dozers
Tractors
Building
construction

Paving

Painting

5

Notes:
1
Acoustical use factor is the percentage of time each piece of equipment is operational during a typical workday.
2
Spec 721.560 is the equipment noise level utilized by the Roadway Construction Noise Model program.
3
The “slow” response averages sound levels over 1-second increments. A “fast” response averages sound levels over
0.125-second increments.
4
Actual Measured is the average noise level measured of each piece of equipment during the Central Artery/Tunnel
project in Boston, Massachusetts primarily during the 1990s. These noise levels should be considered worst-case,
since the equipment used today is quieter than what was used in the 1990s.
5
The tractors category includes loaders and backhoes from Section 3.2 Air Quality; however, according to the RCNM
tractors are the loudest of the three types and have been utilized in this analysis.
Source: Federal Highway Administration, 2006.
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