3.12 Noise and Vibration

3.12

NOISE AND VIBRATION

The existing noise environment surrounding the Zoo is mainly influenced by noise from
vehicular traffic. Additionally, noise at the Zoo can be attributed to daytime and nighttime
activity (e.g., events). A noise impact would result if excessive noise is generated relative to
standards established in the general plan, noise ordinance, or other applicable standards.
Impacts from noise and vibration can result from construction and operational activities.
Construction noise is largely related to heavy equipment use or activities such as pile
driving. Operational noise may be generated by stationary sources such as mechanical
equipment, event spaces, or parking lots. Vibration impacts are rare except in the case of
construction near structures. Both noise and vibration impacts resulting from
implementation of the Vision Plan can be adequately addressed through compliance with
established standards and regulations and implementation of mitigation measures. Project
impacts would be less than significant with mitigation.
This section describes the existing noise environment and evaluates the potential noise and
vibration impacts that could result from the implementation of the proposed Los Angeles Zoo
(Zoo) Vision Plan (Project). This analysis addresses short-term construction-related impacts
and long-term operational noise impacts associated with vehicle trips and events that would
occur through Project implementation.

3.12.1

Environmental Setting

Regulatory Setting
Regulations have been developed to address the compatibility of land uses and noise levels.
Applicable standards are presented below with emphasis on land uses that are noise sensitive.
Federal Regulations
The Noise Control Act of 1972 established programs and guidelines to identify and address
the effects of noise on public health, welfare, and the environment. In 1981, the United States
Environmental Protection Agency (USEPA) determined that subjective issues such as noise
would be better addressed at local levels of government, thereby allowing more individualized
control for specific issues by designated federal, state, and local government agencies.
Consequently, in 1982, responsibilities for regulating noise-control policies were transferred
to specific federal agencies, and state and local governments. However, noise-control
guidelines and regulations contained in the USEPA rulings in prior years remain in place. No
federal noise regulations are directly applicable to the proposed Project.
Federal regulations governing vibration levels are primarily related to occupational vibration
control are not applicable to planning efforts, nor are these areas typically subject to
Los Angeles Zoo Vision Plan
City of Los Angeles

3.12-1

3.12 Noise and Vibration
environmental analysis under the California Environmental Quality Act (CEQA). The Federal
Transit Administration (FTA) recommends that these criteria be used as a damage threshold
for the fragile structures located near the right-of-way of a transit project. While not directly
relevant to the proposed Project, the FTA has published guidance and impact criteria that can
be used to assess the potential for vibration impacts. The FTA criteria are discussed below in
Section 3.12.2, Impact Assessment Methodology under Significance Thresholds.
State Regulations
The State of California has adopted noise standards in areas of regulation not preempted by
the federal government. State standards regulate noise levels of motor vehicles, sound
transmission through buildings, occupational noise control, and noise insulation. State
regulations governing noise levels generated by individual motor vehicles and occupational
noise control are not applicable to planning efforts, nor are these areas typically subject to
CEQA analysis. In addition, the Sound Transmission Control requirements of Title 24 of the
California Code of Regulations (CCR) for dwellings other than detached single-family
dwellings, new hotels, motels, dormitories, and apartment houses do not apply to the
proposed Project. There are no state operational noise regulations that applicable to the
CEQA analysis. There are also no adopted state vibration standards relevant to this analysis.
California Air Resources Board Anti-Idling Measure

In 2004, the California Air Resource Board (ARB) adopted an Airborne Toxic Control
Measure to limit heavy-duty diesel motor vehicle idling (Title 13 California Code of
Regulations [CCR], Section 2485). The measure applies to diesel-fueled commercial vehicles
with gross vehicle weight ratings greater than 10,000 pounds that are licensed to operate on
highways, regardless of where they are registered. This measure does not allow diesel-fueled
commercial vehicles to idle for more than five minutes at a time at a location, thereby
minimizing engine noise from idling vehicles.
Local Policies and Regulations
The City of Los Angeles (City) has a comprehensive set of regulations concerning the
generation and control of noise that could adversely affect people and noise sensitive land
uses that are in four different chapters of the City of Los Angeles Municipal Code (LAMC) —
the Zoning Ordinance (Chapter I), the General Welfare Chapter (Chapter IV), Building Code
(Chapter IX), and Noise Regulation Chapter (Chapter XI). There are numerous specific
ordinances, many of which do not relate to the impact analysis presented below. This
discussion summarizes the general regulations and focuses on the ordinances relevant to the
proposed Project.
City of Los Angeles Municipal Code

The LAMC has adopted presumed ambient noise levels for various land uses that shall not be
exceeded by noise generating uses or activities (Table 3.12-1). City-regulated noise sources
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(e.g., mechanical equipment) shall not exceed 5 A-weighted decibels (dBA) above these
presumed ambient noise levels at any time of the day. The LAMC states that the baseline
ambient noise shall be the actual measured ambient noise level or the City's presumed
ambient noise level, whichever is greater. The City’s presumed ambient noise levels do not
address standards for open space uses.
Table 3.12-1.

LAMC Presumed Ambient Noise Levels

Presumed Ambient Noise Level (dB(A))
Zone

Day

Night

Residential, agricultural

50

40

Commercial, Parking

60

55

Manufacturing

60

55

Heavy manufacturing

65

65

Source: LAMC Section 11.03 Minimum Ambient Noise Level.

In addition to the standards for exterior noise levels in Table 3.12-1, the City’s noise ordinance
sets forth noise limits for construction activities. Chapter 11, Article 2, Section 112.05, of the
LAMC states that noise generated from construction and industrial machinery shall not
exceed a maximum of 75 dBA within 500 feet of a residential zone of the City between the
hours of 7:00 a.m. and 10:00 p.m., except where compliance is technically infeasible. “The
burden of proving that compliance is technically infeasible shall be upon the person or
persons charged with a violation of this section. Technical infeasibility shall mean that said
noise limitations cannot be complied with despite the use of mufflers, shields, sound barriers,
and/or any other noise-reduction device or technique during the operation of the equipment.”
LAMC Section 41.40 restricts construction activities during different hours of the day.
According to this code, no person shall perform any construction or repair work that makes
loud noises that disturbs persons occupying sleeping quarters in any place of residence
between the hours of 9:00 p.m. of one day and 7:00 a.m. of the following day. If a project’s
construction schedule would necessitate construction activities to occur outside of the hours
allowed by the City’s noise ordinance, then a permit from the Police Commission is required.
LAMC Section 112.02 (Air Conditioning, Refrigeration, Heating, Pumping, Filtering
Equipment) requires that any heating, ventilation, and air conditioning (HVAC) system
within any zone of the City not cause an increase in ambient noise levels on any other occupied
property or if a condominium, apartment house, duplex, or attached business, within any
adjoining unit to exceed the ambient noise level by more than 5 dBA.
LAMC Section 113.01 (Rubbish and Garbage Collection and Disposal) prohibits collecting or
disposing of rubbish or garbage, to operate any refuse disposal truck, or to collect, load, pick
up, transfer, unload, dump, discard, or dispose of any rubbish or garbage within 200 feet of
any residential building between the hours of 9:00 p.m. and 6:00 a.m. of the following day,
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unless a permit therefore has been duly obtained beforehand from the Board of Police
Commissioners.
LAMC Section 114.03 (Vehicles - Loading and Unloading) prohibits loading or unloading of
any vehicle, or operation of any dollies, carts, forklifts, or other wheeled equipment, which
cause any impulsive sound, raucous or unnecessary noise within 200 feet of any residential
building between the hours of 10:00 p.m. and 7:00 a.m. of the following day, unless a permit
therefore has been duly obtained beforehand from the Board of Police Commissioners. The
permit program only applies to boundary areas defined by Section 114.03 (b) of the LAMC.
The proposed Project may include blasting activities, which are not regulated by LAMC. The
County of Los Angeles (County) has established regulations regarding blasting utilizing
explosives within County jurisdiction. Although the County Code is not applicable to the
proposed Project. It is noteworthy that Section 105.6.15 (Explosives) of the County Code of
Ordinances requires a permit for any use of explosives.
City of Los Angeles General Plan

The City General Plan Noise Element identifies potentially significant noise sources,
addresses vibration issues, identifies historic and current noise management approaches, and
guides the development of noise regulations. It addresses noise mitigation regulations,
strategies and programs and delineates federal, state, and City jurisdiction relative to rail,
automotive, aircraft, and nuisance noise. The Noise Element includes noise compatibility
guidelines, which may be used to assess potential effects of new projects to the local
community (see Figure 3.12-1)
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Figure 3.12-1.

City of Los Angeles Noise Element Guidelines for Noise Compatible Land
Use

Source: City of Los Angeles General Plan Noise Element 1999.

Los Angeles Zoo Vision Plan
City of Los Angeles

3.12-5

3.12 Noise and Vibration
There are no adopted local vibration standards related to mechanical equipment or heavyduty construction equipment. However, LAMC Section 41.32 specifies that no person should
use any sound amplifying system in such a manner that vibration emitted is received by
human ear from more than 50 feet from the property line where such amplification is being
conducted.
Existing Setting
Fundamentals of Sound and Noise
Noise is typically defined as unwanted sound
that interferes with normal activities or
otherwise diminishes the quality of the
human or natural environment. Prolonged
exposure to high levels of noise is known to
have several adverse effects on people,
including hearing loss, communication
interference,
sleep
interference,
physiological responses, and annoyance
(Federal Interagency Committee on Urban
Noise [FICUN] 1980). The ambient noise
environment typically includes background The Zoo is located near the I-5 and SR 134 interchange
where 8 travel lanes generate relatively high vehicle
noise generated from both near and distant noise. The Zoo is set within Griffith Park, however,
noise sources. These can vary from an where ambient noise levels are substantially lower.
occasional aircraft overhead or an occasional Photo source: AARoads.com
horn blast from a truck to continuous noise
from sources such as consistent vehicle traffic along a major road and/or pedestrian activity
in places where people congregate.
The topical information related to noise was obtained from the California Department of
Transportation (Caltrans) Technical Noise Supplement (2013). The topical information
related to vibration was obtained from the FTA Transit Noise and Vibration Impact
Assessment Manual (2018) and the Caltrans Transportation and Construction Vibration
Guidance Manual (2013).
Characteristics of Sound
Sound is technically described in terms of the loudness (i.e., amplitude) and frequency (i.e.,
pitch) of the sound. The standard unit of measurement of the loudness of sound is the Decibel
(dB). Sound frequency is measured in terms of hertz (hz), and the normal human ear can
detect sounds ranging from about 20 to 15,000 hz. All sounds in the wide range of frequencies
are not heard equally well by the human ear, which is most sensitive to frequencies in the
1,000 to 4,000 hz range. Since the human ear is not equally sensitive to sound at all
frequencies (i.e., between 1,000 and 8,000 cycles per second), a special frequency-dependent
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rating scale has been devised to relate noise to human sensitivity. The A-weighted decibel
scale (dBA) adjusts very high and very low frequencies to approximate the human ear’s lower
sensitivity to those frequencies since. Decibels are based on a logarithmic scale, which
compresses the wide range in sound pressure levels to a more useable range of numbers. This
is called “A-weighting” and is commonly used in the measurement of ambient community
environmental noise. Unless otherwise noted, all decibel measurements presented in the
following noise analysis are dBA.
Noise Definitions
This noise analysis discusses sound levels in terms of Community Noise Equivalent Level
(CNEL) and Equivalent Noise Level (Leq). CNEL is an average sound level during a 24-hour
period. CNEL is a noise measurement scale, which accounts for noise source, distance, single
event duration, single event occurrence, frequency, and time of day. Human reaction to sound
between 7:00 p.m. and 10:00 p.m. is as if the sound were actually 5 dBA higher than if it
occurred from 7:00 a.m. to 7:00 p.m. From 10:00 p.m. to 7:00 a.m., humans perceive sound
as if it were 10 dBA higher due to the lower background level. Hence, the CNEL is obtained
by adding an additional 5 dBA to sound levels in the evening from 7:00 p.m. to 10:00 p.m.
and 10 dBA to sound levels in the night from 10:00 p.m. to 7:00 a.m. Because CNEL accounts
for human sensitivity to sound, the CNEL is always a higher number than the actual 24-hour
average.
Leq is the average noise level on an energy basis for any specific period. The Leq for one hour
is the average energy noise level during the hour. The average noise level is based on the
energy content (i.e., acoustic energy) of the sound. Leq can be thought of as the level of a
continuous noise which has the same energy content as the fluctuating noise level. The
equivalent noise level is expressed in units of dBA.
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Table 3.12-2.

Representative Noise Levels

Common Outdoor Activities
Power saw

Noise Level
(dBA)
—110—

Jet fly-over at 100 feet
Subway

Common Indoor Activities
Rock band
Crying baby

—100—

Gas lawnmower at 3 feet
Rail transit horn / tractor

—90—

Jack hammer
Rail transit at-grade
(50 miles per hour [mph])

Food blender at 3 feet
—80—

Garbage disposal at 3 feet

—70—

Vacuum cleaner at 10 feet

Noisy urban area during daytime
Gas lawnmower at 100 feet
Rail transit in station / commercial area
Heavy traffic at 300 feet

Normal speech at 3 feet
—60—

Air conditioner
Quiet urban area during daytime

Sewing machine
Large business office

—50—

Dishwasher in next room
Refrigerator

Quiet urban area during nighttime

—40—

Theater, large conference room (background)

—30—

Library

Quiet suburban area during nighttime
Quiet rural area during nighttime

Bedroom at night, concert hall (background)
—20—
Broadcast / recording studio
—10—

Lowest threshold of human hearing

—0—

Lowest threshold of human hearing

Source: Caltrans 1998.

Sound Propagation and Shielding
In terms of human response to noise, a noise level increase of 3 dBA is barely perceptible to
most people, a 5-dBA increase is readily noticeable, and a difference of 10 dBA would be
perceived as a doubling of loudness (100 percent increase). (Federal Interagency Committee
on Urban Noise [FICUN] 1980; Harris Miller Miller & Hanson Inc. 2006).
Noise levels decrease as the distance from the noise source to the receiver increases. Noise
generated by a stationary noise source, or “point source,” will decrease by approximately
6 dBA over hard surfaces (e.g., reflective surfaces such as parking lots or smooth bodies of
water) and 7.5 dBA over soft surfaces (e.g., absorptive surfaces such as soft dirt, grass, or
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scattered bushes and trees) for each doubling of the distance. For example, if a noise source
produces a noise level of 89 dBA at a reference distance of 50 feet, then the noise level would
be 83 dBA at a distance of 100 feet from the noise source, 77 dBA at a distance of 200 feet,
and so on. Noise generated by a mobile source will decrease by approximately 3 dBA over
hard surfaces and 4.8 dBA over soft surfaces for each doubling of the distance.
Noise is most audible when there is a direct line-of-sight. Line-of-sight is an unobstructed
visual path between the noise source and the noise receptor. Solid barriers, such as walls,
berms, or buildings that break the line-of-sight between the source and the receiver greatly
reduce noise levels from the source since sound can only reach the receiver by bending over
the top of the barrier. However, if a barrier is not solid, or not high or long enough to break
the line-of-sight from the source to the receiver, its effectiveness is greatly reduced.
Health Effects of Noise
The most obvious negative effects of noise are physical damage to hearing. Other obvious
effects are the interference of noise with certain activities, such as sleeping and conversation.
Less obvious are the stress effects of noise.
A person exposed to high noise levels can suffer hearing damage, either gradual or traumatic.
Sustained exposure to moderately high noise levels over a period can cause gradual hearing
loss. It starts out as a temporary hearing loss, such as immediately after a loud rock concert.
The hearing usually restores itself within a few hours after exposure, although not quite to its
pre-exposure level. This is also called a temporary threshold shift. Although the permanent
deterioration may be negligible, it will become significant after many repetitions of the
exposure. At that time, it is considered permanent hearing damage. The primary cause of
permanent hearing damage is daily exposure to industrial noise.
Short, sudden exposure to an extremely high noise level, such as a gunshot or explosion at
very close range, can cause a traumatic hearing loss, which is very sudden and can be
permanent. Occupational exposure to noise is controlled at the federal level by Occupational
Safety and Health Administration (OSHA) and at the state level by the California Division of
Safety and Health. The maximum allowable noise exposure over an eight-hour period is a
level of 90 dBA. For each halving of the exposure time, the maximum noise level is allowed to
increase 5 dBA. Therefore, the maximum allowable noise exposure (100 percent) is 90 dBA
for eight hours, 95 dBA for four hours, 100 dBA for two hours, 105 dBA for one hour, 110 dBA
for 30 minutes, and 115 dBA for 15 minutes.
Noise can cause stress in humans and may be responsible for stress-related diseases, such as
hypertension, anxiety, and heart disease. Although noise is probably not the sole culprit in
these diseases, it can be a contributor. The degree to which noise contributes to stress-related
diseases depends on noise frequencies, their bandwidths, noise levels, and time patterns. In
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general, higher frequencies, pure tones, and fluctuating noise levels tend to be more stressful
than lower frequencies, broadband, and constant-level noise.
High noise levels are known to effect animal behavior. High noise levels can interfere with
mating activities, stress wildlife, and disturb nesting habitat. See Section 3.3, Biological
Resources.
Characteristics of Vibration
Vibration is an oscillatory motion through a solid medium in which the motion’s amplitude
can be described in terms of displacement, velocity, or acceleration. Vibration can be a serious
concern, causing buildings to shake and rumbling sounds to be heard. In contrast to noise,
vibration is not a common environmental problem. It is unusual for vibration from sources
such as buses and trucks to be perceptible, even in locations close to major roads. Some
common sources of vibration are trains, buses on rough roads, and construction activities,
such as rock blasting, pile driving, and heavy earth-moving equipment.
Vibration Definitions
There are several different methods that are used to quantify vibration. The peak particle
velocity (PPV) is defined as the maximum instantaneous peak of the vibration signal. The PPV
is most frequently used to describe vibration impacts to buildings and is usually measured in
inches per second. The root mean square (RMS) amplitude is most frequently used to describe
the effect of vibration on the human body. The RMS amplitude is defined as the average of
the squared amplitude of the signal. Decibel notation (VdB) is commonly used to measure
RMS as the velocity level in decibels. The VdB acts to compress the range of numbers required
to describe vibration.
Health Effects of Vibration
Ground-borne vibration levels rarely affect human health. Instead, most people consider
ground-borne vibration to be an annoyance that can affect concentration or disturb sleep.
Although responses to vibration differ, 65 VdB is the approximate threshold of perception for
many people. The approximate dividing line between barely and distinctly perceptible is 75
VdB, and 85 VdB is typically only acceptable if there are an infrequent number of events per
day. Typical human responses to vibration are shown in Table 3.12-3.
Similar to noise, high vibration levels are also known to effect animal behavior. High vibration
levels can interfere with mating activities, stress wildlife, and disturb nesting habitat. See
Section 3.3, Biological Resources.
Effects of Vibration on Buildings
High levels of ground-borne vibration can damage fragile buildings or interfere with
equipment that is highly sensitive to ground-borne vibration (e.g., electron microscopes).
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Factors that influence ground-borne vibration effects include the foundation type and
building materials (e.g., masonry). Typical building responses to vibration are shown in Table
3.12-3.
Table 3.12-3.

Human and Structural Responses to Typical Levels of Vibration

Human/Structural Response

Vibration
Velocity Level
(VdB)

Typical Sources

Threshold, minor cosmetic damage to fragile
buildings

100

Blasting from construction projects

Difficulty with tasks (e.g., reading a screen)

90

Bulldozers and other heavy tracked
construction equipment

Residential annoyance, transient events

80

Commuter rail, upper range

Residential annoyance, continuous events

70

Rapid transit, typical

Human threshold of perception and limit for
vibration sensitive equipment

65

Bus or truck, typical

No human response

50

Typical background vibration

Source: FTA 2018.

Effects of Blasting
When a blast is detonated, only a portion of the energy is consumed in breaking up and
moving the rock. The remaining energy is dissipated in the form of seismic waves expanding
rapidly outward from the blast, either through the ground (as vibration) or through the air
(as air overpressure or air blast). While a blaster can quite easily design their blasts to stay
well below any vibration or air overpressure levels that could cause damage, it is virtually
impossible to design blasts that are not perceptible by people in the vicinity.
Project Site Noise & Vibration
Noise

In the Project vicinity, urban land uses include a range of residential, commercial,
institutional, and recreational open space areas (refer to Section 3.10, Land Use and
Planning) served by regional and local roadways. Urban areas have higher noise levels
associated with traffic and other urban activity. Noise levels outside the Los Angeles Zoo and
Botanical Gardens (Zoo) are dominated by traffic noise associated with parking facilities,
local roadways, Interstate 5 (I-5), and State Route 134 (SR-134).
The Project site is located within the northeastern edge of Griffith Park, an area of urban
wilderness and passive open space uses with generally low noise levels. Noise sources within
the park generally include vehicle noise on park roadways; delivery, loading, and garbage
truck operations; and other minor noise sources associated with recreation and tourist uses
(e.g., amplified music, talking, etc.). Traffic noise is less perceptible within Zoo where most
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City of Los Angeles

3.12-11

3.12 Noise and Vibration
noise is generated by Zoo operational activities. Other local sources of noise include
landscaping activities and aircraft flyovers.
To understand existing ambient noise levels, two long-term, 48-hour noise measurements
were taken at the Project site to characterize the existing noise environment. Site 1 was
stationed at the Zoo’s perimeter with Griffith Park near the Angela Collier World of Birds
Theater to capture noise levels that might be experienced by Griffith Park visitors hiking the
Condor and Skyline trails adjacent to the Zoo. Site 2 was stationed at the entrance to the Autry
Museum of the American West across Western Heritage Way from the Zoo’s main parking lot
to capture ambient noise levels influence by Zoo parking and adjacent freeway noise. Noise
levels were monitored at Site 1 on Friday December 13, 2019 through Saturday December 14,
2019. Noise levels were monitored at Site 2 on Friday December 20, 2019 through Saturday
December 21, 2019. Noise levels for each day and 24-hour period graphed over time are
shown in Figure 3.12-2.
Based on the 48-hour noise monitoring, existing peak weekend noise levels or CNEL ranges
between 54.4 and 70 dBA. Site 1 with the Zoo had a maximum 55.9 dBA CNEL, which is
characteristic of the generally low noise levels within Griffith Park. In contract, Site 2 nearer
the I-5 travel corridor had a maximum 70 dBA CNEL, reflective of the vehicle noise generated
both by the freeway and local roads. Variations in hourly noise levels were also likely a result
of various noise sources within the measurement area such as helicopter flyovers, Zoo
personnel, and vehicle circulation noise. Monitoring locations are shown in Table 3.12Error! Reference source not found.2 and existing noise levels are shown in Table 3.124.
Monitored noise levels captured the busy holiday season with increased Zoo attendance
associated with the evening Zoo Lights event. Event noise related to Zoo Lights did not result
in increased noise levels relative to non-Zoo Lights hours. Further, site 1 was positioned
specifically to capture potential existing effects of the public address (PA) system used during
World of Bird Shows, one of the only amplified attractions within the Zoo. A noticeable
difference was not observed regarding operation of this PA system. During monitoring, the
Zoo schedule indicated one show from 12:00 p.m. to 12:30 p.m. and another from 2:30 p.m.
to 3:00 p.m. on Fridays, and none on Saturdays. A correlated increase in noise levels did not
occur during these hours and there is not a substantial difference between the hours
monitored during the bird show and not during the show.
Vibration

The Project site and surrounding areas were canvassed to assess existing vibration levels.
Given the wilderness setting within Griffith Park, existing sources of vibration are limited.
Vibration was not perceptible at the Project site, although it is possible for heavy-duty truck
activity to generate low levels of vibration along Zoo Drive and Western Heritage Way that
may be perceptible to visitors within the Zoo’s parking lots. There are no existing Zoo
operations or attractions that generate groundborne vibration.
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Table 3.12-4.

Existing Ambient Noise Levels
Hourly Noise Level (dBA, Leq)

Time Period

Friday
Site 1

Saturday
Site 2

Site 1

Site 2

12:00 a.m. to 1:00 a.m.

47.8

61.1

45.4

62.6

1:00 a.m. to 2:00 a.m.

48.4

61.3

44.9

60.8

2:00 a.m. to 3:00 a.m.

47.3

61.1

45.2

60.8

3:00 a.m. to 4:00 a.m.

47.5

61.6

44.8

59.4

4:00 a.m. to 5:00 a.m.

49.8

64.2

46.1

61.1

5:00 a.m. to 6:00 a.m.

50.6

65.9

45.6

62.7

6:00 a.m. to 7:00 a.m.

52.0

66.5

45.9

63.5

7:00 a.m. to 8:00 a.m.

52.1

65.7

46.8

63.7

8:00 a.m. to 9:00 a.m.

48.8

64.4

48.7

64.5

9:00 a.m. to 10:00 a.m.

49.9

62.2

47.7

64.2

10:00 a.m. to 11:00 a.m.

49.7

60.3

48.4

60.9

11:00 a.m. to 12:00 p.m.

48.2

58.4

49.6

57.3

12:00 p.m. to 1:00 p.m.

49.1

57.0

49.2

55.8

1:00 p.m. to 2:00 p.m.

49

58.1

48.6

55.6

2:00 p.m. to 3:00 p.m.

49.5

59.4

49.2

60.3

3:00 p.m. to 4:00 p.m.

47.5

59.9

46.7

57.9

4:00 p.m. to 5:00 p.m.

50.1

60.3

46.6

60.9

5:00 p.m. to 6:00 p.m.

50.2

61.4

50.9

68.0

6:00 p.m. to 7:00 p.m.

50.3

62.1

50.0

62.6

7:00 p.m. to 8:00 p.m.

50.7

62.0

50.3

62.5

8:00 p.m. to 9:00 p.m.

51.0

62.4

51.1

62.8

9:00 p.m. to 10:00 p.m.

50.6

63.9

51.3

61.9

10:00 p.m. to 11:00 p.m.

48.7

63.6

50.0

62.7

11:00 p.m. to 12:00 a.m.

46.3

63.2

54.1

62.1

55.9

70.0

55.4

68.7

CNEL
Source: Appendix M.

Los Angeles Zoo Vision Plan
City of Los Angeles

3.12-13

3.12-14
11:00 p.m. to 12:00 a.m.

10:00 p.m. to 11:00 p.m.

9:00 p.m. to 10:00 p.m.

Site 2 (Friday)
8:00 p.m. to 9:00 p.m.

Zoo Opens

7:00 p.m. to 8:00 p.m.

60

6:00 p.m. to 7:00 p.m.

5:00 p.m. to 6:00 p.m.

4:00 p.m. to 5:00 p.m.

3:00 p.m. to 4:00 p.m.

Site 1 (Saturday)

2:00 p.m. to 3:00 p.m.

1:00 p.m. to 2:00 p.m.

12:00 p.m. to 1:00 p.m.

Site 1 (Friday)

11:00 a.m. to 12:00 p.m.

65

10:00 a.m. to 11:00 a.m.

9:00 a.m. to 10:00 a.m.

8:00 a.m. to 9:00 a.m.

7:00 a.m. to 8:00 a.m.

40
6:00 a.m. to 7:00 a.m.

5:00 a.m. to 6:00 a.m.

4:00 a.m. to 5:00 a.m.

3:00 a.m. to 4:00 a.m.

Figure 3.12-2.

2:00 a.m. to 3:00 a.m.

1:00 a.m. to 2:00 a.m.

12:00 a.m. to 1:00 a.m.

3.12 Noise and Vibration
24-Hour Measurements Hourly Noise Levels

70
Zoo Closes

LA Zoo Lights Closes

LA Zoo Lights Opens

55

50

45

Site 2 (Saturday)

Source: Appendix M.

Final EIR

LEGEND

A

Los Angeles Zoo
#

Noise Monitoring Location
Noise Sensitive Receptors

A
B
C
D

Zo

E

E

Byp

ass

oD
riv
e

Sk

yli

ne

State Route

Tr
ail

d
un nd
bo bou
rth th
No Sou
e5 5
tat tate
ers rs
Int Inte

E

John Ferraro Athletic Fields
Autry Museum of
the American West
High School Magnet Center
Mineral Wells Picnic Area
Griffith Park Hiking Trails

Tra

il

1

North
Parking Lot

Main
Parking
Lot

E

Western Heritage Way

Griffith
Park

rive
oD
Zo
Ma
in
Tr
ail

2

B

Condo

C

r Trail

D

tal Springs Drive
rys
South
Parking Lot

N

C
orth Tra i l

Gr

iffit

hP

ark

Dri

ve

Wilson & Harding
Municipal
Golf Course
SCALE IN FEET

N

Amir’s Garden

3.12-15

Los Angeles Zoo
Noise Monitoring Locations and Sensitive Receptors

0
700
Aerial Source: Google 2018.

F I GU RE

3.12-3

3.12 Noise and Vibration
Sensitive Receptors
Noise- and vibration-sensitive land uses include locations where people reside or where the
presence of unwanted sound could adversely affect the use of the land use. Residences,
schools, hospitals, guest lodging, libraries, and some passive recreation areas would each be
considered noise- and vibration-sensitive and may warrant unique measures for protection
from intruding noise. Existing land uses in the vicinity of the Project site are open space and
industrial, with some low- to medium-density residential north of the Zoo (City of Burbank
2012; City of Glendale 2018; City of Los Angeles 2017).
Sensitive receptors that lie near the Project site include the Autry Museum of the American
West (adjacent to the west of the Project site), North Hollywood High School Zoo Magnet
Center, Mineral Wells Picnic Area (just west of the Gottlieb Animal Health and Conservation
Center), and Griffith Park hiking trails such Condor Trail, Bypass Trail and Skyline Trail (refer
to Figure 3.12-3). Within the Zoo, sensitive receptors to noise may include Zoo visitors,
including children, as well as resident animal species that may be sensitive to operational and
construction noise; however, it is noted that captive animal species may have a unique
sensitivity to the normal average and peak noise levels generated in an urban environment,
unlike their wild counterparts.

Noise sensitive land uses in the Project vicinity include the Griffith Park hiking trails adjacent to the Project site
across, including the Condor Trail, which overlooks the Project site (left). The Autry Museum of the American
West (right) is also sensitive, but unlike park wilderness areas, lies in an existing higher noise environment
associated with the I-5 travel corridor.

There are no residential and health care facilities in the vicinity of the Zoo. The nearest
residential sensitive receptors are in the City of Glendale and located 0.5 mile north of the
Project site across SR-134 and the Los Angeles River. The nearest elderly housing includes
Broadview Residential Care Center, HumanGood and Dreier’s Nursing Care Center more
than 1 mile north and east of the Project site. Besides the North Hollywood High School Zoo
Magnet Center, which lies within the Zoo’s southern parking lot, the nearest schools to the
Project site are Scholars Preparatory School College of Beauty, Arts, and Sciences and Hoover
High School and Eleanor J. Toll Middle School within the City of Glendale. The nearest
3.12-16
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hospital is Glendale Memorial Hospital located approximately 2 miles northeast
(Table 3.12-5).
Although Wilson and Harding Golf Courses is adjacent Project site, it is not considered a noise
sensitive use due to the type of recreational use and its proximity to nearby freeways (I-5).
However, this analysis includes potential disturbances that may result for golfers using the
course from implementation of the Project.
Table 3.12-5

Noise Sensitive Receptors in Project Vicinity

Sensitive Receptor

Distance from the Project
Site

Direction

Recreation
Autry Museum of the American
West

Adjacent

East

Mineral Wells Picnic Area

Adjacent

West

0.3 miles

Northwest

0.5 miles

North

1 mile

East

HumanGood

1.25 miles

East

Dreier’s Nursing Care Center

1.25 miles

North

North Hollywood High School
Zoo Magnet Center

Adjacent

South

Scholars Preparatory School
College of Beauty, Arts, and
Sciences

0.5 miles

East

Hoover High School and
Eleanor J. Toll Middle School

1.25 miles

Northeast

2.0 miles

Northeast

Griffith Park hiking trails

John Ferraro Athletic Fields
Residences
Residences within the City of
Glendale north of SR-134 and
the Los Angeles River
Elderly Housing
Broadview Residential Care
Center

Schools

Hospitals
Glendale Memorial Hospital
Source: Appendix M.

3.12.2

Impact Assessment Methodology

Significance Thresholds
According to Appendix G of the CEQA Guidelines, a project would have a significant impact
related to noise or vibration if it would result in the:

Los Angeles Zoo Vision Plan
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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; or
Exposure of persons to or generation of excessive ground-borne vibration or groundborne noise levels.

In addition to the thresholds identified in Appendix G of the State CEQA Guidelines, the 2006
L.A. CEQA Thresholds Guide identifies the following thresholds applicable to construction
and operational noise and vibration.
Construction Noise
Based on the LAMC, the proposed Project would exceed the local standards and substantially
increase temporary construction noise levels if:




Construction activities would occur within 500 feet of a noise-sensitive use and
outside the hours allowed in the LAMC. The allowable hours of construction in the
LAMC include 7:00 a.m. to 9:00 p.m. Monday through Friday and 8:00 a.m. to 6:00
p.m. on Saturday. No construction activity is allowed on Sundays or federal holidays;
and/or
Equipment noise levels would exceed 75 dBA Leq at 50 feet unless technically
infeasible.

There are no adopted noise thresholds for captive animal species; construction noise impacts
to Zoo animals is addressed in Section 3.3, Biological Resources.
Operational Noise
Based on the potential to generate a noticeable noise increase the proposed Project would
have a significant impact related to operational noise if:


Operational activities would increase noise levels at sensitive receptors by 5 dBA
CNEL.

Construction and Operational Vibration
The vibration analysis considers the potential for building damage and annoyance. For
building damage, no historic structures have been identified near the Project site. The
threshold has been established for engineered concrete and masonry buildings. For
annoyance, the primary off-site concern is the Autry Museum, which is categorized in the FTA
guidance as an institutional land use with primarily daytime use. According to FTA guidance
for assessing vibration effects, the proposed Project would have a significant impact related
to vibration if:


3.12-18
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Vibration levels would exceed 75 VdB (micro-inches per second) for frequent events
(occurring more than 70 times per day), 78 VdB for occasional events (occurring 30 to
70 times per day) or 83 VdB for infrequent events (occurring fewer than 30 times per
day) thereby resulting in annoyance; and/or
Blasting ground vibration would exceed 98 VdB which would result in minor cosmetic
damage to structure.

According to the Caltrans Vibration Guidance for assessing vibration effect, air overpressure
related to blasting would result in a significant impact if:



Blasting air overpressure levels would exceed 133 dB measured at a frequency of two
hertz (Hz); and/or
Blasting air overpressure levels would exceed 120 to 140 dB which would result in a
mildly to distinctly unpleasant annoyance.

Non-applicable threshold(s):


Thresholds (c) (Private Air Strip and Public Airport): The nearest public airport to the
Project site is the Bob Hope Airport (BUR), located approximately 4.4 miles northwest
of the Zoo. Los Angeles International Airport (LAX) is located approximately 15 miles
southwest. The Zoo is not within the Runway Protection Zones (RPZs) or the Airport
Influence Area (AIA) of either BUR or LAX according to the Los Angeles County
Airport Land Use Plan (ALUP) (Los Angeles County Airport Land Use Commission
[ALUC] 2004). Further, there are no private airstrips near the Project site. The
Dreamworks Heliport Glendale is a private heliport located approximately 0.5 miles
north of the Project site; however, as described in Section 3.9.1, this heliport is located
outside of the Federal Airport Authority’s (FAA’s) recommended 280-foot Heliport
Protection Zone (HPZ). Therefore, the proposed Project would not expose people
working in or visiting the Project site to excessive noise levels and this issue is not
analyzed further in this EIR.

Methodology
Sensitive receptors were identified using aerial imagery, geographic information systems, and
field visits. Only receptors within 500 feet of the Project site were assessed because at
distances greater than 500 feet noise and vibration levels generally attenuate to nonimpactful levels.
The noise and vibration analysis considers construction and operational sources. Noise levels
associated with typical construction equipment were obtained from the Federal Highway
Administration (FHWA) Roadway Construction Noise Model (RCNM).1 This model predicts
noise from construction based on a compilation of empirical data and the application of

1FHWA,

Roadway Construction Noise Model, Version 1.1, August 2008.

Los Angeles Zoo Vision Plan
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acoustical propagation formulas. Maximum equipment noise levels were adjusted based on
anticipated percent of use. Combined construction activity noise levels were estimated by
combining anticipated equipment for each activity using RCNM. The projected noise level
during the construction period at receptors was calculated by making a distance adjustment
to the construction source sound level and logarithmically adding the adjusted construction
noise source level to the ambient noise level. Construction noise levels at sensitive receptors
were estimated conservatively assuming that a cluster of equipment would be operating
simultaneously next to each other. Typically, equipment would be spread throughout the
Project site and would not result in a concentrated noise level at one location. Construction
noise levels at sensitive receptors were estimated based on the nearest construction activity
to occur. Additional noise and vibration levels related to blasting and other activities were
obtained from the FTA Transit Noise and Vibration Impact Assessment Guidance.
Operational stationary noise related to special events, parking, the aerial tram, and service
area were assessed for potential impacts. Event noise was assessed based upon conversational
noise associated with crowds and incremental changes in noise levels measured during
existing Zoo seasonal events. Parking noise was analyzed using a reference noise level for a
1,000-parking space parking facility obtained from the FTA Transit Noise and Vibration
Impact Assessment Guidance. The reference noise level was adjusted based upon parking
spaces planned for the Project. Aerial tram noise was assessed qualitatively and utilizing
knowledge of aerial tram systems. Service area noise was analyzed quantitatively. The CNEL
noise level of the service area was calculated by adding the service area noise to 8 daytime
hours from 6:00 a.m. to 4:00 p.m. The analysis conservatively assumes that shop faces would
be facing the golf course.
Mobile noise levels were calculated using the FHWA Traffic Noise Model 3.0. Noise levels
were calculated using a variety of factors such as vehicle speed, vehicle types, lane width, and
distance, among other things. Mobile noise was modeled along existing roadways to
determine the incremental increase in noise levels as a result of project trips. PM peak hour
weekday traffic volumes and midday weekend traffic volumes were used to calculate the
mobile noise levels. Existing Conditions (2019), Existing Plus Project Conditions (2025, 2027,
2030, 2040), Future No Project Conditions (2025, 2027, 2030, 2040), and Future Plus
Project Conditions (2025, 2027, 2030, 2040) for both weekday and weekend traffic volumes
were modeled.
The following analysis evaluates potential effects related to noise and vibration resulting from
implementation of the Project. This section is based on the Noise and Vibration Report
prepared by Terry A. Hayes & Associates, Inc. (Appendix M). The impact analysis assesses
construction and operational impacts related to noise and vibration from implementation of
the near-term and long-term phases under the proposed Vision Plan (refer to Section 3.0,
Methodology), given the existing conditions described above, and determines whether they
would exceed any of the thresholds listed below.
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3.12.3

Environmental Impact Analysis

NOI-1:

Would the proposed Project result 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?

Construction Noise
Construction activity would result in temporary increases in ambient noise levels in the
Project site on an intermittent basis. Noise levels would fluctuate depending on the
construction phase, equipment type and duration of use, distance between the noise source
and receptor, and presence or absence of noise attenuation barriers. Typical noise levels from
various types of equipment that may be used during construction are listed in Table 3.12-6.
Table 3.12-6.

Construction Equipment and Associated Noise Levels

Equipment

Noise Level at 50
Feet (dBA, Leq)

Equipment

Noise Level at 50
Feet (dBA, Leq)

Backhoe

73.6

Grader

81.0

Boom Lift

79.4

Loader

75.1

73.0

Miscellaneous Small
Tools

82.2

Concrete Pump (Tow)

74.4

Office Trailers

N/A

Concrete Truck

74.8

Paving Machine

74.2

Crane

72.6

Scaffolding

N/A

Dozer

77.7

Scissor Lift

67.7

Compactor (Roller)

Dump Truck

72.5

Scraper

79.6

Electric Man Lift

67.7

Sheepsfoot

73.0

Excavator

76.7

Skip Loader

73.6

Flatbed Truck

70.3

Tractor

80.0

Forklift

73.6

Water truck

70.3

Pile driver

94.3

Jackhammer

81.9

Source: FHWA 2008.

Construction would occur over a 20-year period occurring within seven phases. As a longrange planning document, the Vision Plan does not include fully developed construction
details. Each phase of the Project would generally entail the following stages: preconstruction design and permitting; demolition and grading; site preparation (including
installation of utilities and stormwater infrastructure); construction; architectural
coatings/finishing; and final landscaping.
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Construction Noise Levels by Activity Type

Construction activities occurring over the seven different phases would often be similar.
Typical construction activity would typically include the uses of equipment such as
excavators, backhoes, cranes, front end loaders, dump trucks, and pavers. The noise levels
shown in Table 3.12-7 consider the likelihood that multiple pieces of construction equipment
would be operating simultaneously and the typical overall noise levels that would be expected
for each type of construction. For example, the most perceptible levels of construction noise
would likely occur during Phase 1 when the Zoo Entry and California planning area
improvements are underway, including excavation, blasting of Condor Canyon, and building
construction, concurrent with improvements to the Zoo’s southern parking lot, realignment
of Western Heritage Way, and the Zoo Drive/Western Heritage Way intersection. Collective
noise levels during Phase 1 would be the highest and would occur in the most accessible areas
of the Project site. Subsequent phases of the Project would occur within the Zoo, separate
from exterior public areas.
The most noise intensive construction activity would be associated with potential pile driving
and blasting. Pile driving would be potentially required for the proposed aerial tram footings,
the California Visitor Center, Treetops Terrace Visitor Center, and Africa Visitor Center
hillside foundations, occurring periodically during Phase 1, 2, and 3 of the Project. Blasting
would be potentially required for construction of the Condor Canyon within the California
planning area during Phase 1. The noise levels shown in Table 3.12-7 consider the likelihood
that multiple pieces of construction equipment would be operating simultaneously and the
typical overall noise levels that would be expected for each type of construction.
Table 3.12-8 presents the estimated noise levels at the sensitive receptors nearest to the
Project site for typical construction activities (e.g., demolition, site preparation, and
structural framing). When considered as an entire process with multiple pieces of equipment,
building construction activity would be the loudest phase of construction and would generate
a noise level of approximately 86.2 dBA Leq at 50 feet. Table 3.12-8 also presents the estimated
noise levels at sensitive receptors related to the most noise intensive activities such as pile
driving and blasting. Pile driving has been assessed based on the hourly average noise level
(Leq) because pile driving noise would occur over an extended period. Blasting has been
assessed using Lmax because the blast noise would be an instantaneous event.
Equipment noise levels during general construction activities would exceed 75 dBA Leq at
nearby sensitive receptors during Phases 1, 2, 3, 5, and 6. During Phase 1 the North Hollywood
High School Zoo Magnet Center and the Wilson and Harding Golf Courses would experience
noise level above 75 dBA Leq (Table 3.12-9). For Phases 2, 3, 5 and 6 the only sensitive receptor
that would experience noise levels above 75 dBA Leq is Wilson and Harding Golf Courses. Pile
driving activity related to the aerial tram would result in a noise level of 77.4 dBA Leq at the
Wilson and Harding Golf Courses.
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Table 3.12-7.

Construction Noise Levels by Activity

Noise Source

Noise Level at 50 feet (dBA, Leq)
Demolition

Concrete Saw
Dozer
Excavator
Backhoe
Excavator
Dump Truck
Demolition Combined Noise Level

82.6
77.7
76.7
73.6
76.7
72.5
85.7
Grading

Grader
Backhoe
Dozer
Excavator
Scraper
Dump Truck
Grading Combined Noise Level
Building Construction
Forklift
Generator
Backhoe
Welder
Crane
Pneumatic Tools
Concrete Pump Truck
Concrete Truck
Building Construction Combined Noise Level
Architectural Coating
Compressor
Generator
Architectural Coating Combined Noise Level
Paving
Front End Loader
Pavers
Rollers
Paving Combined Noise Level
Pile Driving
Pile Driver
Pile Driving Combined Noise Level
Blasting
Blasting
Blasting Combined Noise Level

82.6
77.7
76.7
73.6
76.7
72.5
85.6
79.4
77.6
73.6
70.0
72.6
82.2
74.4
74.8
86.2
73.7
77.6
79.1
75.1
74.2
73.0
79.0
73.7
73.7
94.0 dBA Lmax
94.0 dBA Lmax

Source: FHWA 2008.
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Table 3.12-8.

Construction Noise Levels by Activity

Noise Source

Noise Level at 50 feet (dBA, Leq)
Demolition

Concrete Saw
Dozer
Excavator
Backhoe
Excavator
Dump Truck
Demolition Combined Noise Level

82.6
77.7
76.7
73.6
76.7
72.5
85.7
Grading

Grader
Backhoe
Dozer
Excavator
Scraper
Dump Truck
Grading Combined Noise Level
Building Construction
Forklift
Generator
Backhoe
Welder
Crane
Pneumatic Tools
Concrete Pump Truck
Concrete Truck
Building Construction Combined Noise Level
Architectural Coating
Compressor
Generator
Architectural Coating Combined Noise Level
Paving
Front End Loader
Pavers
Rollers
Paving Combined Noise Level
Pile Driving
Pile Driver
Pile Driving Combined Noise Level
Blasting
Blasting
Blasting Combined Noise Level

82.6
77.7
76.7
73.6
76.7
72.5
85.6
79.4
77.6
73.6
70.0
72.6
82.2
74.4
74.8
86.2
73.7
77.6
79.1
75.1
74.2
73.0
79.0
73.7
73.7
94.0 dBA Lmax
94.0 dBA Lmax

Source: FHWA 2008.

3.12-24

Final EIR

3.12 Noise and Vibration

Table 3.12-9.

Unmitigated Construction Noise Levels

Sensitive Receptors

Distance to
Construction
(feet)

Typical
Construction
Noise Level at
Sensitive
Receptor
(dBA, Leq)

Threshold Exceed?

Phase 1
North City High School Zoo Magnet
Center
Griffith Park Trails
Autry Museum
Mineral Wells Picnic Area
Griffith Park Trails
North City High School Zoo Magnet
Center
Mineral Wells Picnic Area
Autry Museum
Mineral Wells Picnic Area
Griffith Park Trails
North City High School Zoo Magnet
Center
Autry Museum
Mineral Wells Picnic Area
Griffith Park Trails
North City High School Zoo Magnet
Center

50
250
300
2,500
Phase 2
800
1,000
1,500
1,800
Phase 3
380
800
1,500
2,700
Phase 4
450
500
1,450

79.0
72.2
63.4
52.2

75

Yes

75
75
75

No
No
No

62.1

75

No

60.2
56.7
55.1

75

No

75
75

No
No

68.6
62.1

75
75

No
No

56.7
51.6

75

No

75

No

67.1
66.2

75
75

No
No

75

No

75

No

75
75
75

No
No
No

57.0

Phase 5
North City High School Zoo Magnet
Center
Mineral Wells Picnic Area
Autry Museum
Griffith Park Trails
North City High School Zoo Magnet
Center
Autry Museum
Griffith Park Trails
Mineral Wells Picnic Area
Griffith Park Trails
Autry Museum
North City High School Zoo Magnet
Center

1,300
2,000
2,400
2,500
Phase 6
1,100
1,400
1,500
3,000
Phase 7
700
900
1,900

57.9
54.2
52.6
52.2
59.4
57.3
56.7
50.6

75

No

75
75
75

No
No
No

63.3
61.1

75
75

No
No

75

No

54.6

Source: Appendix M.
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Table 3.12-10. Unmitigated Construction Noise Levels – Blasting/Pile Driving

Sensitive Receptors

Mineral Wells Picnic Area
North City High School Zoo
Magnet Center
Griffith Park Trails
Autry Museum
Griffith Park Trails
North City High School Zoo
Magnet Center
Autry Museum
Mineral Wells Picnic Area
North City High School Zoo
Magnet Center
Mineral Wells Picnic Area
Park
Autry Museum
Mineral Wells Picnic Area
Griffith Park Trails
North City High School Zoo
Magnet Center
Autry Museum
Griffith Park Trails
North City High School Zoo
Magnet Center
Autry Museum

Reference
Distance to
Noise Level
Construction
(dBA Leq or
(feet)
Lmax

Typical
Construction Noise
Level at Sensitive
Receptor
(dBA, Leq or Lmax)

Exceed
75 dBA
Leq or
Lmax?

Aerial Tram Pile Driving
1,200
94.3 dBA Leq

66.7 dBA Leq

No

1,300

66.0 dBA Leq

No

1,500
94.3 dBA Leq
64.8 dBA Leq
1,600
94.3 dBA Leq
64.2 dBA Leq
California Visitor Center Pile Driving
800
94.3 dBA Leq
70.2 dBA Leq

No
No

94.3 dBA Leq

94.3 dBA Leq
1,500
64.8 dBA Leq
2,000
94.3 dBA Leq
62.3 dBA Leq
2,600
94.3 dBA Leq
60.0 dBA Leq
Treetop Visitor Center Pile Driving
94.3 dBA Leq
1,700
1,900
94.3 dBA Leq
2,300
94.3 dBA Leq
2,700
94.3 dBA Leq
Africa Visitor Center Pile Driving
1,400
94.3 dBA Leq
1,500
94.3 dBA Leq
94.3 dBA Leq
2,200
3,500
94.3 dBA Leq
Condor Canyon Blasting
250
94.0 dBA Lmax
2,000
2,200

94.0 dBA Lmax
94.0 dBA Lmax

No
No
No
No

63.7 dBA Leq
62.7 dBA Leq
61.0 dBA Leq
59.7 dBA Leq

No
No
No
No

65.4 dBA Leq
64.8 dBA Leq

No
No

61.4 dBA Leq
57.4 dBA Leq

No
No

80.0 dBA Lmax

Yes

62.0 dBA Lmax
61.1 dBA Lmax

No
No

Source: Appendix M.

Although the Wilson and Harding Golf Courses would experience elevated noise levels
(approximately 86.2 dBA Leq at the property boundary) related to construction of the
proposed Project, noise would likely only be a minor nuisance to golf course users. Noise
levels would be the highest at fairways and greens nearest to the construction site. As golfers
play through each hole, they would move further away from the noise source resulting in
reduced noise levels. Furthermore, the existing ambient noise levels are elevated at the golf
course due to the presence of the I-5 freeway to the east.
As shown in Table 3.12-9, blasting activity associated with the proposed Condor Canyon
would result in the exceedance of 75 dBA Lmax at the Skyline Trail in Griffith Park. Blasting
noise would be an instantaneous event and would not result in extended noise impacts over
the duration of construction activity. Receptors would only include hikers and equestrians on
trails immediately adjacent to the Zoo. This specific short-term event would be slight
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comparable to loud ongoing construction activities and would not be perceived substantially
due to absence of nearby sensitive receptors and the temporary adverse effects.
MM NOI-1 through MM NOI-5 would substantially reduce construction noise levels. The
equipment mufflers associated with MM NOI-1 would reduce construction noise levels by
approximately 3 dBA. MM NOI-2 through MM NOI-4, although difficult to quantify, would
also reduce and/or control construction noise levels. MM NOI-4 would require coordination
with the construction contractor and the coordinator of the North Hollywood High School
Zoo Magnet Center to avoid disruption to classroom instruction. MM NOI-5 would reduce
construction noise levels by approximately 10 dBA at North Hollywood High School Zoo
Magnet Center by installing temporary noise barriers around the property boundary. As
shown in Error! Reference source not found.11, with implementation of these
measures, noise levels would be reduced to approximately 66 dBA Leq at the exterior of the
school, which would be below the 75 dBA Leq standard. Therefore, Project impacts related to
construction noise would be less than significant with mitigation.
Table 3.12-11.

Sensitive
Receptors

Mitigated Construction Noise Levels
Unmitigated
Construction
Distance to
Mitigated
Noise Level
Attenuation Construction Threshold Exceed?
Construction
at Sensitive
(feet)
Noise Level
Receptor
(dBA, Leq)
Phase 1

North
Hollywood
High School
Zoo Magnet
Center

50

79.0

13

66.0

75

No

Source: Appendix M.

Haul Truck Trips

In addition to onsite construction noise, off-site haul trucks would generate noise along local
roadways. Phase 1 would result in the maximum number of truck trips per day. Grading and
excavation during Phase 1 would require approximately 40 round-trip haul truck trips per
day (80 one-way pass-by trips). Over an 8-hour workday this would result in approximately
10 truck trips per hour. Regional access to the proposed Project is provided via I-5 and SR134. Local access to the Zoo entrance is provided by Zoo Drive from the north and west and
via Crystal Springs Drive/Western Heritage Way from the south. Additionally, Griffith Park
Drive provides vehicular access to the west end of the Zoo for employees and deliveries only.
Haul trucks could utilize any of these routes for import and export of materials. The desired
haul route would be dependent on each phase of construction.
Crystal Springs Drive/Western Heritage Way and Zoo Drive would likely be the most used
haul route, as it allows access to different areas of the Zoo from both freeways. The existing
Los Angeles Zoo Vision Plan
City of Los Angeles
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mobile noise levels were calculated using the Federal Highway Administration Traffic Noise
Model 3.0 and are summarized in Table 3.12-12. A total of 10 haul trucks were added to each
roadway segment to determine the incremental increase in noise. The addition of 10 trucks
per hour to existing traffic would result in a maximum noise level increase of approximately
0.8 dBA Leq. Haul truck noise may be more noticeable along Griffith Park Drive and Zoo Drive
due to the low level of existing traffic. Existing noise measured within the Zoo at a low traffic
area was approximately 50.0 dBA Leq. Although haul trucks would result in an audible
increase during the immediate pass-by, they would not result in a substantial increase in noise
for an extended period. Therefore, haul truck noise impacts associated with the proposed
Project would result in a less than significant.
Table 3.12-12. Haul Truck Noise (dBA, Leq)
Roadway Segment

Existing Noise
Level

Existing + Haul
Increase
Truck Noise Level

Zoo Drive from Riverside Drive to Zoo Drive

65.8

66.2

0.4

Western Heritage Way from Zoo Driveway to Zoo
Driveway

62.4

63.0

0.6

Crystal Springs Drive from Griffith Park Drive to
Zoo Drive

63.0

63.8

0.8

Source: FHWA, 2019; Appendix M.

Operational Noise
Stationary noise sources introduced under the proposed Project would be similar to existing
noise sources. Stationary noises sources include Zoo visitors conversing in the park, noise
from animals, noise related to special events, mechanical equipment noise within the park,
service vehicles, the PA system, parking noise, and background music. However, increased
attendance due to Zoo expansion, new Zoo facilities, and Zoo programming may result in
increased noise levels and expanded duration of operational noise, including after-hours
noise from evening special events.
Special Events

In 2019, the Zoo hosted 87 birthday parties, 60 company picnics, retreats, and meetings, and
19 holiday parties. By 2034 (Phase 5 of the Vision Plan), the Zoo is projected to host an
average of 100 birthday parties and 75 private events per year. Each event would generate
similar noise levels to existing events. Events would generate noise related to people
conversing and walking through the Zoo. In social situations, people often talk at distances of
approximately 3 to 12 feet. A typical very loud voice level at this distance is approximately 66
dBA.2

2The

Engineering Toolbox, Voice Level and Distance, available at http://www.engineeringtoolbox.com/voice-leveld_938.html, accessed February 13, 2020.
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The size of Project-related events would be
variable and dependent upon the size of
each venue. The noise modeling
methodology requires assessing a group of
people speaking at one location. In actual
conditions instead of modeled condition,
groups would be spread over an entire
venue area. A reasonable assumption is that
50 people would be conversing at one time
at one grouped location. The noise level for
50 people speaking simultaneously would While the Project would additional special events,
be approximately 83 dBA Leq at 3 to 12 feet. including seasonal after-hour events like LA Zoo
Lights, noise monitoring indicated no increase in noise
Eucalyptus Grove, which has a capacity of levels from sensitive receptor locations.
200 guests, is the nearest private event
venue to a sensitive receptor – the Wilson and Harding Golf Course, located approximately
100 feet away. At this distance, the noise level would be approximately 52.5 dBA Leq.
Private events may occur simultaneously within the Zoo, but due to the distance among the
private event venues, are unlikely to combine to result in a cumulatively higher noise level.
Private event noise would only occur during private events and are unlikely to result in an
increase of the 24-hour CNEL noise level. Private event noise would be contained within the
boundaries Zoo and the increase of the number of events would not be significantly different
from the existing condition. Therefore, private event noise would not result in a 5 dBA or
more increase in CNEL.
The Zoo also hosts several seasonal events that can extend Zoo hours into the evening and
draw additional visitors. This would result in increased noise during non-typical Zoo
operational hours. To account for the difference in daytime and nighttime operation of the
Zoo, noise measurements were taken during the Zoo Lights special event. Monitored noise
levels account for the busy holiday season with increased Zoo attendance associated with Zoo
Lights. The Zoo Lights event did not result in increased noise levels relative to non-Zoo Lights
hours. As shown in Table 3.12-13, a consistent increase in noise levels between the Zoo Lights
event and non-Zoo Lights hours did not occur. Variations in hourly noise levels were likely a
result of various noise sources within the measurement area such as helicopter flyovers, Zoo
personnel, and vehicle noise. Therefore, increases in the number of seasonal event noise and
the attendance of seasonal events is not anticipated to result in a 5 dBA or more increase in
CNEL. As such, impacts associated with event noise would be less than significant.
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Table 3.12-13. Comparison of Normal Zoo Operational Noise and Event Operational Noise

Day

Normal Zoo Hour Noise Level Range
(dBA, Leq)

Zoo Lights Noise Level Range
(dBA, Leq)

Min

Min

Max

Max

Site 1
Friday

47.5

50.2

48.7

51.0

Saturday

46.6

51.0

50.0

51.3

Site 2
Friday

57.0

62.2

62.0

63.9

Saturday

55.6

64.2

61.9

62.8

Source: Appendix M.

Parking

The Vision Plan proposes to add additional parking to accommodate both employees and
guests. The Zoo’s southern parking lot surrounding the North Hollywood High School Zoo
Magnet Center would be redesigned and restriped to add approximately 300 guest parking
spaces during Phase 1 and 2,000 parking spaces would be added by construction of parking
structure in the northern parking lot during Phase 7. The Vision Plan also proposes dedicated
staff parking lots located at the Service Center building along the south perimeter (56 spaces)
during Phase 3 and at the Gottlieb Animal Health and Conservation Center at the west end of
the Zoo (92 spaces) during Phase 4, for a total of 148 new employee parking spaces.
Typical parking lot sources of noise at the Zoo include vehicle idling, opening and closing of
car doors, people conversing, and on occasion, vehicle alarms or horns. According to the FTA
Transit Noise and Vibration Impact Assessment guidance, a 1,000-space parking structure
generates a noise level of approximately 56.4 dBA Leq at 50 feet. Parking noise created by each
parking facility is shown in Table 3.12-4. The 300-space parking lot east of the North
Hollywood High School Zoo Magnet Center could potentially increase noise levels at the
school, which is located adjacent to the west of the parking lot. The proposed parking lot
would generate similar noise as the existing parking lot. A 300-space parking lot would
generate a noise level of approximately 51.2 dBA Leq at 50 feet. Noise measurements indicate
that existing ambient noise levels at the Zoo magnet center are approximately 61 dBA Leq.
Therefore, restriping of the Zoo’s southern parking lot to increase the number of parking
spaces is not is not anticipated to result in a 5 dBA CNEL increase in noise levels at the nearest
receptor.
The 2,000-space parking structure proposed in the northern surface parking lot is envisioned
to have all levels above ground; however, a subterranean structure may be constructed in its
place. The proposed parking structure would generate similar noise as the existing parking
lot. A 2,000-space parking structure generates a noise level of approximately 59.2 dBA Leq at
50 feet. The nearest sensitive receptor would be the Autry Museum located approximately
800 feet to the southeast. At this distance parking structure noise would be approximately
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35.3 dBA Leq. Noise measurements indicate that existing ambient noise levels at the Autry
Museum are approximately 61 dBA Leq at the building face. Therefore, parking structure noise
is not anticipated to result in a 5 dBA CNEL increase.
The 92 space and 56-space staff parking lots would not result in substantial noise due to their
limited size. The 92-space lot would generate approximately 46.0 dBA Leq at 50 feet and the
56-space lot would generate approximately 43.9 dBA Leq at 50 feet. The nearest sensitive use
to the 92-space lot is the Mineral Wells Picnic Area and the nearest sensitive use to the 56space lot is the Wilson and Harding Golf Courses. Due to the relatively low parking noise
levels of 43.9 dBA Leq at the Wilson and Harding Golf Course and 26.0 dBA Leq at the Mineral
Wells Picnic Area, it is unlikely that parking noise would result in a noticeable increase in
ambient noise levels. Furthermore, parking noise would generally only occur during staff
arrival and departure times and would not result in a 5 dBA CNEL increase. Therefore,
impacts associated with new employee parking noise within the interior of the Zoo would be
less than significant.
Table 3.12-14. Parking Noise

Parking Facility

Distance to
Centroid
(feet)

Sensitive
Receptors

Noise Level at
50 feet (dBA
Leq)

Parking Noise
Level at
Sensitive
Receptor
(dBA, Leq)

Guest Parking
Southern Parking Lot at
North Hollywood High
School Zoo Magnet Center
(300 Parking Spaces)

North City High
School Zoo
Magnet Center

50

51.2

51.2

Northern Parking Structure
(2,000 Parking Spaces)

Autry Museum

800

59.4

35.3

Staff Parking
Service Center Parking Lot
(56 Parking Spaces)
Gottlieb Animal Health and
Conservation Center
(92 Parking Spaces)

Wilson and
Harding Golf
Courses

50

43.9

43.9

Mineral Wells
Picnic Area

500

46.0

26.0

Source: Appendix M.

Aerial Tram

The proposed aerial tram, proposed to become operational following Phase 3 of the Project,
would generate a dominant sound from the electric motor is the magnetic whirr, which
generates a whining noise. An internal combustion engine generator or motor would also be
installed for use in emergency situations. A typical generator generates a noise level of
approximately 77.6 dBA Leq at 50 feet. The aerial tram would be located in the center of the
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Zoo and would not generate noise levels that would increase ambient noise levels at off-site
uses. Furthermore, the electric motors and generators are anticipated to be housed within
enclosures. Electric motor and generator noise would not typically be audible outside of these
enclosures, let alone at nearby land uses hundreds of feet away. Therefore, impacts associated
with aerial tram noise would be less than significant.
Service Area

A major change in operations would include construction of a new 6.1-acre service area at the
southern perimeter of the Zoo. This new dedicated service area would expand the total service
area within the Zoo from 8,000 to 56,000 square feet (sf), including employee services,
maintenance, exhibit fabrication, and other support facilities. Following implementation of
the Vision Plan, an estimated three additional deliveries per week for animal care materials
and an additional two deliveries per week for food and beverage supplies for visitors would
be expected. The fabrication shops and service facilities would use a variety of pneumatic and
electric equipment to complete various Zoo maintenance tasks. Pneumatic tools generate a
noise level of approximately 82.5 dBA Leq at a distance of 50 feet. The nearest sensitive use is
the Wilson and Harding Gold Course located adjacent to the south of the service area. The
nearest golf hole would be located approximately 100 feet from the service facilities. At this
distance noise levels generated by service facilities would be approximately 76.5 dBA Leq. The
analysis conservatively assumes that shop faces would be facing the golf course. The existing
CNEL at the adjacent portion of the golf course is estimated to be approximately 55.9 dBA
CNEL, based on 24-hour measurements taken in the interior of the Z00. Service facility noise
would increase the CNEL to approximately 71.8 dBA CNEL. Therefore, a potentially
significant impact could result. Although delivery trucks may result in an incremental
increase hourly noise levels, an additional five deliveries per week would not result in a 5 dBA
or more increase in CNEL. MM NOI-6, which would require the Zoo to orient shop faces
inwards toward Zoo property, is intended to reduce service area noise through thoughtful
design. This would reduce noise levels at the golf course. Therefore, Project impacts
associated with service area noise would be less than significant with mitigation.
On-Road Vehicles

Mobile source noise may increase due to a higher number of trips being generated by new
attractions within the Zoo. In addition to increased vehicle trips to the Zoo, circulation
changes may also result in changes to mobile source noise levels. In particular, Crystal Springs
would be relocated near the southern portion of the Project site to align with Western
Heritage Way. Mobile noise levels were calculated for Existing Conditions (2019), Existing
Plus Project Conditions (2025, 2027, 2030,2040), Future No Project Conditions (2025, 2027,
2030,2040), and Future Plus Project Conditions (2025, 2027, 2030,2040) for both weekday
and weekend traffic volumes. Weekday mobile noise is shown in Table 3.12-5 and weekend
mobile noise is shown in Table 3.12-16. During the weekday, the maximum increase in noise
would occur along Zoo Drive between the I-5 Off-Ramp to Zoo Drive to Western Heritage
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Way. The increase from Future No Project (2040) to Future Plus Project (2040) would be
approximately 0.5 dBA CNEL and the increase from Existing No Project (2040) to Existing
Plus Project (2040) would be 0.8 dBA CNEL. During the weekend, the maximum increase in
noise would occur along Zoo Drive between the I-5 Off-Ramp to Zoo Drive to Western
Heritage Way. The increase from Future No Project (2040) to Future Plus Project (2040)
would be approximately 2.0 dBA CNEL and the increase from Existing No Project (2040) to
Existing Plus Project (2040) would be 2.3 dBA CNEL. The increase in mobile noise along local
roadways would be less than 5 dBA CNEL. Therefore, impacts associated with mobile noise
would be less than significant.
NOI-2:

Would the proposed Project result in generation of excessive groundborne
vibration or groundborne noise levels?

Construction Vibration
Construction activity can generate varying degrees of vibration, depending on the
construction procedure and the construction equipment used. Operation of construction
equipment generates vibrations that spread through the ground and diminish in amplitude
with distance from the source. The effect on buildings located in the vicinity of a construction
site often varies depending on soil type, ground strata, and construction characteristics of the
receiver building(s). The results from vibration can range from no perceptible effects at the
lowest vibration levels, to low rumbling sounds and perceptible vibration at moderate levels,
and to damage at the highest levels.
Due to the short-term nature of construction and movement of equipment around the site,
the primary concern regarding construction vibration relates to building damage. Activities
that can result in damage include demolition and site preparation in close proximity to
sensitive structures. Typical vibration levels associated with relevant construction equipment
are provided in Table 3.12-7.
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Table 3.12-15. Weekday Mobile Noise (dBA, CNEL)

Roadway Segment
Riverside Dr. from Sonora
Ave. to Zoo Dr.
Zoo Dr. from Riverside Dr. to
Zoo Dr.
Zoo Dr. from I-5 Off-Ramp to
Western Heritage Way
Western Heritage Way from
Zoo Driveway to Zoo
Driveway
Crystal Springs Dr. from
Griffith Park Dr. to Zoo Dr.

Existing
Noise Level

Existing vs
Existing Plus Existing Plus Future No
Project
Project
Project
Noise Level Increase
Noise Level
2025

Future Plus
Project
Noise Level

Future No
Project vs
Future Plus
Project
Increase

Existing vs
Future Plus
Project
Increase

62.8

62.9

0.1

63.0

63.0

0.0

0.2

62.3

62.5

0.2

62.4

62.6

0.2

0.3

60.1

60.3

0.2

60.2

60.4

0.2

0.3

58.9

58.9

0.0

59.0

59.0

0.0

0.1

59.5

59.6

0.1

59.6

59.8

0.2

0.3

2027
Riverside Dr. from Sonora
Ave. to Zoo Dr.
Zoo Dr. from Riverside Dr. to
Zoo Dr.
Zoo Dr. from I-5 Off-Ramp to
Western Heritage Way
Western Heritage Way from
Zoo Driveway to Zoo
Driveway
Crystal Springs Dr. from
Griffith Park Dr. to Zoo Dr.

62.8

62.9

0.1

63.0

63.1

0.1

0.3

62.3

62.5

0.2

62.5

62.6

0.1

0.3

60.1

60.3

0.2

60.2

60.5

0.3

0.4

58.9

59.0

0.1

59.0

59.1

0.1

0.2

59.5

59.6

0.1

59.6

59.9

0.3

0.4

2030
Riverside Dr. from Sonora
Ave. to Zoo Dr.
Zoo Dr. from Riverside Dr. to
Zoo Dr.
Zoo Dr. from I-5 Off-Ramp to
Western Heritage Way
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62.8

63.0

0.2

63.0

63.1

0.1

0.3

62.3

62.6

0.3

62.5

62.8

0.3

0.5

60.1

60.5

0.4

60.3

60.7

0.4

0.6
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Table 3.12-15.

Weekday Mobile Noise (dBA, CNEL) (Continued)

Roadway Segment
Western Heritage Way from
Zoo Driveway to Zoo
Driveway
Crystal Springs Dr. from
Griffith Park Dr. to Zoo Dr.

Existing
Noise Level

Existing vs
Existing Plus Existing Plus Future No
Project
Project
Project
Noise Level Increase
Noise Level

Future Plus
Project
Noise Level

Future No
Project vs
Future Plus
Project
Increase

Existing vs
Future Plus
Project
Increase

58.9

59.1

0.2

59.0

59.2

0.2

0.3

59.5

59.9

0.4

59.6

60.0

0.4

0.5

2040
Riverside Dr. from Sonora
Ave. to Zoo Dr.
Zoo Dr. from Riverside Dr. to
Zoo Dr.
Zoo Dr. from I-5 Off-Ramp to
Western Heritage Way
Western Heritage Way from
Zoo Driveway to Zoo
Driveway
Crystal Springs Dr. from
Griffith Park Dr. to Zoo Dr.

62.8

63.0

0.2

63.1

63.3

0.2

0.5

62.3

62.7

0.4

62.6

62.9

0.3

0.6

60.1

60.6

0.5

60.4

60.9

0.5

0.8

58.9

59.1

0.2

59.1

59.4

0.3

0.5

59.5

59.9

0.4

59.8

60.2

0.4

0.7

Source: FHWA, 2019; Appendix M.
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Table 3.12-16. Weekend Mobile Noise (dBA, CNEL)

Roadway Segment
Riverside Dr. from Sonora
Ave. to Zoo Dr.
Zoo Dr. from Riverside Dr. to
Zoo Dr.
Zoo Dr. from I-5 Off-Ramp to
Western Heritage Way
Western Heritage Way from
Zoo Driveway to Zoo
Driveway
Crystal Springs Dr. from
Griffith Park Dr. to Zoo Dr.

Existing
Noise Level

Existing vs
Existing Plus Existing Plus Future No
Project
Project
Project
Noise Level Increase
Noise Level
2025

Future Plus
Project
Noise Level

Future No
Project vs
Future Plus
Project
Increase

Existing vs
Future Plus
Project
Increase

61.0

61.2

0.2

61.1

61.2

0.1

0.2

58.2

58.7

0.5

58.3

58.7

0.4

0.5

56.4

57.4

1.0

56.5

57.4

0.9

1.0

55.6

56.1

0.5

55.7

56.2

0.5

0.6

58.6

59.1

0.5

58.7

59.1

0.4

0.5

2027
Riverside Dr. from Sonora
Ave. to Zoo Dr.
Zoo Dr. from Riverside Dr. to
Zoo Dr.
Zoo Dr. from I-5 Off-Ramp to
Western Heritage Way
Western Heritage Way from
Zoo Driveway to Zoo
Driveway
Crystal Springs Dr. from
Griffith Park Dr. to Zoo Dr.

61.0

61.2

0.2

61.1

61.3

0.2

0.3

58.2

58.9

0.7

58.3

59.0

0.7

0.8

56.4

57.7

1.3

56.5

57.8

1.3

1.4

55.6

56.8

1.2

55.7

56.6

0.9

1.0

58.6

59.3

0.7

58.7

59.4

0.7

0.8

2030
Riverside Dr. from Sonora
Ave. to Zoo Dr.
Zoo Dr. from Riverside Dr. to
Zoo Dr.
Zoo Dr. from I-5 Off-Ramp to
Western Heritage Way
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61.0

61.3

0.3

61.2

61.4

0.2

0.4

58.2

59.2

1.0

58.4

59.3

0.9

1.1

56.4

58.1

1.7

56.6

58.3

1.7

1.9
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Table 3.12-16.

Weekend Mobile Noise (dBA, CNEL) (Continued)

Roadway Segment
Western Heritage Way from
Zoo Driveway to Zoo
Driveway
Crystal Springs Dr. from
Griffith Park Dr. to Zoo Dr.

Existing
Noise Level

Existing vs
Existing Plus Existing Plus Future No
Project
Project
Project
Noise Level Increase
Noise Level

Future Plus
Project
Noise Level

Future No
Project vs
Future Plus
Project
Increase

Existing vs
Future Plus
Project
Increase

55.6

56.8

1.2

55.8

56.9

1.1

1.3

58.6

59.6

1.0

58.7

59.8

1.1

1.2

2040
Riverside Dr. from Sonora
Ave. to Zoo Dr.
Zoo Dr. from Riverside Dr. to
Zoo Dr.
Zoo Dr. from I-5 Off-Ramp to
Western Heritage Way
Western Heritage Way from
Zoo Driveway to Zoo
Driveway
Crystal Springs Dr. from
Griffith Park Dr. to Zoo Dr.

61.0

61.4

0.4

61.3

61.6

0.3

0.6

58.2

59.3

1.1

58.5

59.6

1.1

1.4

56.4

58.4

2.0

56.7

58.7

2.0

2.3

55.6

57.0

1.4

55.9

57.2

1.3

1.6

58.6

59.8

1.2

58.8

60.1

1.3

1.5

Source: FHWA, 2019; Appendix M.
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Table 3.12-17.

Vibration Velocities for Construction Equipment

Equipment
Pile Driver

Upper Range
Typical

Caisson Drilling
Large Bulldozer
Loaded Truck
Jackhammer
Small Bulldozer

PPV at 25 feet
(Inches/Second)
1.518
0.644
0.089
0.089
0.076
0.035
0.003

VdB at 25 feet (MicroInches/Second)
112
104
87
87
86
79
58

Source: FTA 2018.

FTA has published guidance stating that engineered concrete and masonry buildings (e.g.,
typical buildings) can withstand PPV levels of at least 0.3 inches per second without
experiencing damage. Vibration is a localized event and attenuates rapidly with distance and
at this distance vibration damage would not occur. Typical construction activity within Zoo
property would utilize equipment such as a large bulldozer, which generates a vibration level
of approximately 0.089 inches per second at 25 feet. Construction would occur within the
confines of Zoo property and vibration generating equipment would typically be located more
than 25 feet away from off-site structures. The 0.3 inches per second threshold would not be
exceeded at off-site structures. Therefore, impacts associated with typical construction
vibration would be less than significant.
Pile Driving

Vibration intensive activities such as impact pile driving have the potential to impact off-site
structures due to the elevated vibration levels. An impact pile driver generates a vibration
level of 0.644 inches per second in the typical range and 1.518 inches per second in the upper
range of vibration. Pile driving activity has been assessed conservatively using the upper
range of vibration generated by pile drivers. As shown in Table 3.12-188, the 0.3 inches per
second damage criterion would not be exceeded at any off-site uses. Therefore, impacts
associated with pile driving vibration would be less than significant.
Table 3.12-18. Pile Driving Construction Vibration Levels

Sensitive Receptors

Golf Course
Mineral Wells Picnic Area
North City High School
Zoo Magnet Center
Autry Museum
Golf Course

3.12-38

Distance to
Reference
Vibration Level Exceed 0.3
Construction Vibration Level
at Receptors
inches/second
(feet)
(inches/second)
(inches/second) Threshold?
Aerial Tram Pile Driving
350
1.518
0.029
No
1,200
1.518
0.005
No
1,300

1.518

0.004
0.003

1,600
1.518
California Visitor Center Pile Driving
550
1.518
0.015

No
No
No
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North City High School
Zoo Magnet Center
Autry Museum
Mineral Wells Picnic Area
Golf Course
North City High School
Zoo Magnet Center
Mineral Wells Picnic Area
Autry Museum

1.518
1,500
0.003
2,000
1.518
0.002
2,600
1.518
0.001
Treetops Terrace Visitor Center Pile Driving
600
1.518
0.013

Golf Course
Mineral Wells Picnic Area
North City High School
Zoo Magnet Center
Autry Museum

1.518
1,700
1,900
1.518
2,700
1.518
Africa Visitor Center Pile Driving
800
1.518
1,400
1.518
1.518

2,200
3,500

1.518

No
No
No
No

0.003
0.002
0.001

No
No
No

0.008
0.004

No
No

0.002
0.001

No
No

Source: Appendix M.

Blasting

Blasting of bedrock within the undeveloped hillside near the existing Condor East facility
could be required for the construction of the new Condor Canyon as part of the California
planning area improvements. There are two primary concerns related to vibration generated
by blasting: air overpressure and ground vibration. The vibration generated by blasting is
dependent on a variety of factors such as the size of charge, medium the detonation occurs in,
and depth of the charge. Due to the preliminary planning stage of the proposed Project,
detailed blasting information is not available. A generalized blasting vibration level of
approximately 100 VdB at 50 feet has been obtained from the FTA Transit Noise and
Vibration Impact Assessment Guidance. Minor cosmetic damage to buildings could occur at
a vibration level of 98 VdB at the structure. Regarding annoyance/disruption, blasting
vibration is considered an infrequent event and nearby sensitive land uses would experience
annoyance if vibration levels exceed 83 VdB. As shown in Table 3.12-9, blasting vibration
levels would not exceed the 98 VdB damage criterion or the 83 VdB annoyance criterion.
Table 3.12-19. Blasting Ground Vibration Levels
Distance to
Reference
Sensitive Receptors Construction Vibration Level
(feet)
(VdB)

Vibration
Level at
Receptors
(VdB)

Exceed 98 Exceed 83
VdB
VdB
Damage Annoyance
Criterion? Criterion?

Wilson and Harding
Golf Courses

1,100

100

51

No

No

North City High School
Zoo Magnet Center

2,000

100

43

No

No

Autry Museum

2,200

100

42

No

No

Source: Appendix M.
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The air overpressure generated by blasting could potentially result in damage to structures
and disturbance of persons within the blast vicinity. Air overpressures from fully confined
charges in normal down-hole blasting are lower-frequency pressure pulses that result from
movement or bulking of the blasted material, bench-face movement, and the vertical
component of ground vibration waves in the vicinity of an air overpressure recording device.
Low-frequency overpressures, although they might be below the range of human hearing, can
impact the side of a residential structure, resulting in windows rattling and other noise. On
hearing this noise, the average homeowner will not be able to distinguish between air
overpressure or ground vibration as the source but will generally incorrectly attribute the
effect to the latter. The air overpressure generated by blasting travels in sound waves and is
best assessed in terms of dB. According to FHWA Roadway Construction Noise Model,
blasting generates a noise level of approximately 94 dB at 50 feet. An air overpressure level
of 133 dB measured at a frequency of two Hz could potentially result in structure damage. An
air overpressure level of 120 dB could potentially result in disturbance of persons within the
project vicinity. As shown in Table 3.12-20, blasting air overpressure levels would not exceed
the 133-dB damage criterion or the 120-dB annoyance criterion. Therefore, impacts
associated with blasting vibration and air overpressure would be less than significant.
Table 3.12-20. Blasting Air Overpressure Vibration Levels
Distance to
Sensitive Receptors Construction
(feet)
Wilson and Harding
Golf Courses
North City High School
Zoo Magnet Center
Autry Museum

Exceed Exceed 120
133 dB
dB
Damage Annoyance
Criterion? Criterion?

Reference
Noise Level
(dB) at 50 feet

Noise Level
at Receptors
(dB)

1,100

94

67.2

No

No

2,000

94

62.0

No

No

2,200

94

61.1

No

No

Source: Appendix M.

Effects of Construction Vibration on Zoo Animals

As further analyzed in Section 3.3, Biological Resources, construction vibration may also be
disruptive to Zoo animals. Certain animals, such as elephants, have been theorized to
communicate through ground seismic waves. The vibration perceptibility threshold for
animals such as elephants is lower than that of humans. According to research on elephant
communication, elephants communicate in the vibration frequency range of approximately
20 to 25 Hz.3 According to the FTA Transit Noise and Vibration guidance, humans begin to
perceive vibration at a vibration level of 65 VdB at vibration frequency of 30 Hz to 60 Hz. As
shown in Table 3.12-2, use of typical construction equipment such as large bulldozers would
typically be below the 65 VdB perceptibility threshold at a distance of 200 feet or more.

3 Mongabay, Vibrations from Elephant Calls and Movements Reflect Distinct Behaviors, Study Says, May 11, 2010,
available at https://news.mongabay.com/2018/05/vibrations-from-elephant-calls-and-movements-reflect-distinctbehaviors-study-says/.
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However, blasting vibration would not be below the threshold until a distance of 400 feet
from the source and the upper range of pile driving vibration would not be below until a
distance of 1,000 feet.
Table 3.12-21. Vibration Attenuation with Distance
Vibration Level (VdB)
Equipment

Reference
50 feet
at 25 feet
Upper
112
103
Pile Driver
Typical
104
95
Caisson Drilling
87
78
Large Bulldozer
87
78
Loaded Truck
86
77
Jackhammer
79
70
Small Bulldozer
58
49
Blasting
100
91

100
feet
94
86
69
69
68
61
40
82

200 feet
85
77
60
60
59
52
31
73

300
feet
80
72
55
55
54
47
26
68

400
feet
76
68
51
51
50
43
22
64

500
feet
73
65
48
48
47
40
19
61

1,000
feet
64
56
39
39
38
31
10
52

The Zoo is dedicated to the health and wellbeing of all its animals. Zookeepers and animal
caretakers are trained in the monitoring of the Zoo’s animals and implement measures
appropriate for each individual species to ensure their safety and wellbeing in accordance
with the Animal Welfare Act (AWA) and the AZA, which governs the care, handling, and
transport of zoo animals. As the Zoo has done in the past during construction of prior
improvements, measures to protect these animals may include their temporary relocation
away from construction activities, closure of exhibits, or even the transfer of animals to other
zoos. Accommodations specific to each animal would be developed during the planning
process for each phase and details would be included in final construction plans. The Zoo is
accredited by the AZA and is an active member of many Species Survival Plans. As a result,
the Zoo is part of a large consortium of accredited zoos that can provide alternative housing
for the Zoo’s residents if necessary during construction. With continued management of each
species of animal exhibited or rehabilitated at the Zoo and required compliance with the
Animal Welfare Act (AWA), there would be no adverse effects on Zoo animals from vibration
during construction of the Vision Plan.
Operational Vibration
The proposed Project does not include stationary sources of vibration, such as heavy-duty
industrial equipment. Regarding additional traffic, the FTA has stated that rubber-tired
vehicles do not typically generate perceptible vibration levels outside of the right-of-way.
There are no operational sources of vibration that would generate vibration levels that exceed
75 VdB. Therefore, impacts associated with operational vibration would be less than
significant.

Los Angeles Zoo Vision Plan
City of Los Angeles
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3.12.4

Mitigation Measures

MM NOI-1 Equipment Mufflers
The City and its contractors and subcontractors shall ensure that all construction equipment
is operated with closed engine doors and is properly muffled according to manufactures
specifications or as required by the City Department of Building and Safety (LADBS),
whichever is the more stringent. Use of manufacturer-certified mufflers associated with
construction equipment has been shown to reduce noise levels by a minimum of 8 dBA and
up to 10 dBA. These requirements shall be included in all final Project plans and permit
documents.
MM NOI-2 Rubber Tired Equipment
The City and its contractors and subcontractors shall use rubber-tired equipment to the
maximum extent feasible during grading, excavation, and building construction activities,
rather than metal-tracked equipment, to reduce noise and vibration levels. These
requirements shall be included in all final Project plans and permit documents.
MM NOI-3 Equipment Idling
California State law prohibits heavy-duty diesel motor vehicles from idling for longer than
five minutes (Title 13 CCR Section 2485). Under this mitigation, all construction equipment
shall be turned off when not in use for an excess of five minutes, except for equipment that
requires idling to maintain performance.
MM NOI- 4 Notification Requirements and Coordination with Neighboring Properties
At least one month prior to the initiation of construction -related activities, the City Zoo shall
prepare and distribute notices to property owners within 500 feet of the Project site, including
the Wilson and Harding Golf Courses, Los Angeles Department of Recreation and Parks
(RAP), North Hollywood High School Zoo Magnet Center, and the Autry Museum of the
American West, as well as affected commercial businesses and residences along the haul truck
route. Additional construction-related noise and disturbance signages shall be posted at or
along recreational trails in the vicinity of the Zoo and at the Los Angeles Equestrian Center
located in the City of Burbank, noticing the public who may use the trails at Griffith Park of
future construction activities related to the Project. At a minimum the notices and signages
shall describe the overall construction schedule, advise residents, business owners, and
employees, and trail users of increased construction-related noise, and provide a nonautomated telephone number to call to submit complaints associated with construction noise.
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The Zoo shall retain a Noise Disturbance Coordinator for the duration of Project
construction activities. The Noise Disturbance Coordinator shall be responsible for
responding to local complaints about construction noise. The Noise Disturbance
Coordinator shall determine the cause of the noise complaint (e.g., starting too early,
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bad muffler, etc.) and shall be required to implement reasonable measures such that
the complaint is resolved. All notices that are sent to sensitive receptors within 500
feet of the construction site and all signs posted at the construction site shall list the
telephone number for the Noise Disturbance Coordinator.
Prior to initiating construction activity, the BOE’s construction contractor shall
coordinate with the site administrator for the North Hollywood High School Zoo
Magnet Center to discuss construction activities that generate high noise levels.
Coordination between the site administrator and the construction contractor shall
continue on an as-needed basis throughout construction of the proposed Project to
mitigate potential disruption of classroom activities.

MM NOI-5 Temporary Noise Barriers
The City and its contractors and subcontractors shall implement noise attenuation measures
to the satisfaction of the LADBS. Prior to the initiation of the proposed realignment of Crystal
Springs Drive/Western Heritage Way and south parking area improvements (Phase 1), a solid
noise barrier wall shall be erected around the property boundary of North Hollywood High
School Zoo Magnet Center. The noise barrier wall shall be designed to achieve the maximum
sound attenuation feasible by breaking the line of site to the Project site (i.e., it shall be
scalable to the height of the mixed-use hotel building during each construction phase). The
noise barrier wall shall be based on a site-specific acoustic analysis prepared by a qualified
acoustic engineer to be approved by the Community Development DirectorBOE. The noise
barrier wall shall be designed to reduce construction-related noise by a minimum of 10 dBA;
however, it is expected that the noise barrier wall could decrease construction-related noise
levels by up to 15 dBA during certain phases of construction. The noise barrier wall design
shall be subject to City staff approval and shall include an art installation (e.g., painting,
adhesive pattern design, etc.) that provides visual relief during the Phase 1 construction
period.
MM NOI-6 Noise Reduction Through Design
The City shall design the Zoo’s planning areas to reduce operational noise levels. For example,
buildings and noise generating uses, such as the proposed Service Center and Zoo Entry
shops, should be oriented such that the open faces of these buildings are facing inwards
towards the center of the Zoo. Additionally, noise generators for operational equipment,
including but not limited to the aerial tram and funicular motors and generators shall be
enclosed to reduce noise exposure.

3.12.5

Impacts Summary

With implementation of mitigation measures MM NOI-1 through MM NOI-6, impacts to
potential noise and vibration impacts to sensitive receptors would be less than significant.
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Therefore, significant unavoidable adverse impacts related to noise and vibration would not
occur.
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