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3.10 NOISE
Definition of Noise
Noise is generally defined as unwanted sound that annoys or disturbs people and potentially
causes an adverse psychological or physiological effect on human health.
Sound is mechanical energy (vibration) transmitted by pressure waves over a medium such as
air or water. Sound is characterized by various parameters that include the rate of oscillation of
sound waves (frequency), the speed of propagation, and the pressure level or energy content
(amplitude). In particular, the sound pressure level is the most common descriptor used to
characterize the loudness of an ambient (existing) sound level. Although the decibel (dB) scale,
a logarithmic scale and is used to quantify sound intensity, it does not accurately describe how
sound intensity is perceived by human hearing. The human ear is not equally sensitive to all
frequencies in the entire spectrum, so noise measurements are weighted more heavily for
frequencies to which humans are sensitive in a process called A-weighting, written as dBA and
referred to as A-weighted decibels. Table 3.10-1 defines sound measurements and other
terminology used in this section and Table 3.10-2 summarizes typical A-weighted sound levels for
different noise sources.
In general, human sound perception is such that a change in sound level of 1 dB cannot
typically be perceived by the human ear, a change of 3 dB is barely noticeable, a change of 5
dB is clearly noticeable, and a change of 10 dB is perceived as doubling or halving the sound
level. Audible changes in the existing ambient or background noise levels are considered
potentially significant.
Different types of measurements are used to characterize the time-varying nature of sound.
These measurements include the equivalent sound level (Leq), the minimum and maximum
sound levels (Lmin and Lmax), percentile-exceeded sound levels (such as L10, L20), the daynight sound level (Ldn), and the community noise equivalent level (CNEL). Ldn and CNEL values
differ by less than 1 dB. As a matter of practice, Ldn and CNEL values are considered to be
equivalent and are treated as such in this assessment.
For a point source, such as a stationary compressor or construction equipment, sound
attenuates at a rate of 6 dB per doubling of distance. For a line source, such as free flowing
traffic on a freeway, sound attenuates at a rate of 3 dB per doubling of distance (FHWA 2011).
Atmospheric conditions including wind, temperature, and humidity can change how sound
propagates over distance and can affect the level of sound received at a given location. The
degree to which the ground surface absorbs acoustical energy also affects sound propagation.
Sound that travels over an acoustically absorptive surface such as grass attenuates at a greater
rate than sound that travels over a hard surface such as pavement. The increased attenuation is
typically in the range of 1–2 dB per doubling of distance. Barriers such as buildings and
topography that block the line of sight between a source and receiver also increase the
attenuation of sound over distance.
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Table 3.10-1: Definition of Sound Measurement
Sound Measurements

Definition

Decibel (dB)

A measure of sound on a logarithmic scale which indicates
the squared ratio of sound pressure amplitude to a reference
sound pressure amplitude. The reference pressure is 20 micropascals.

A-Weighted Decibel (dBA)

An overall frequency-weighted sound level in decibels that
approximates the frequency response of the human ear.

C-Weighted Decibel (dBC)

The sound pressure level in decibels as measured using the Cweighting filter network. The C-weighting is very close to an
unweighted or flat response. C-weighting is only used in
special cases when low-frequency noise is of particular
importance.

Maximum Sound Level
(Lmax)

The maximum sound level measured during a specified period
of time.

Minimum Sound Level (Lmin)

The minimum sound level measured during a specified period
of time.

Equivalent Sound Level
(Leq)

The equivalent steady state sound level equal to acoustical
energy averaged over time.

Percentile-Exceeded Sound
Level (Lxx)

L10 is the sound level exceeded 10% of the time. L90 is the
sound level exceeded 90% of the time. L90 is often considered
to be representative of the background noise level in a given
area.

Day-Night Level (Ldn)

The energy average of the A-weighted sound levels occurring
during a 24 hour period, with 10 dB added to the A-weighted
sound levels occurring during the period from 10:00 p.m. to
7:00 a.m.

Community Noise
Equivalent
Level (CNEL)

The energy average of the A-weighted sound levels occurring
during a 24 hour period with 5 dB added to the A-weighted
sound levels occurring during the period from 7:00 p.m. to
10:00 p.m. and 10 dB added to the A-weighted sound levels
occurring during the period from 10:00 p.m. to 7:00 a.m.

Peak Particle Velocity (Peak
Velocity or PPV)

A measurement of ground vibration defined as the maximum
speed (measured in inches per second) at which a particle in
the ground is moving relative to its inactive state. PPV is usually
expressed in inches/second.

Frequency: Hertz (Hz)

The number of complete pressure fluctuations per second
above and below atmospheric pressure.

Source: Stantec 2014
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Table 3.10-2: Typical A-Weighted Sound Levels
Common Outdoor Activities

Noise Level (dBA)

Common Indoor Activities

Jet flyover at 1,000 Feet

-110

Rock band

Gas lawnmower at 3 Feet

-100-

Food blender at 3 feet

Diesel truck at 50 Feet at 50
MPH

-90-

Garbage Disposal at 3 feet

Noisy urban area, daytime

-80-

Vacuum Cleaner at 10 feet

Gas lawnmower, 100 Feet

-70-

Normal Speech at 3 feet

Commercial area

-60-

Large business office

Heavy traffic at 300 Feet

-50-

Dishwasher in next room

Quiet urban daytime

-40-

Theater, large conference
room ( Background)

Quiet urban nighttime

-30-

Library

Quiet suburban nighttime

-20-

Bedroom at night, concert hall(
Background)

Quiet rural nighttime

-10-

Broadcast/recording studio

Source: Stantec 2014.

Decibel Addition
Since decibels are logarithmic units, sound pressure levels cannot be added or subtracted
through ordinary arithmetic. On the dB scale, a doubling of sound energy corresponds to a 3 dB
increase. In other words, when two identical sources are each producing sound of the same
loudness, their combined sound level at a given distance would be 3 dB higher than one source
under the same conditions. For example, if one source produces a sound pressure level of 70
dBA, two identical sources would not produce 140 dBA but would combine to produce 73 dBA.
The cumulative sound level of any number of sources can be determined using decibel
addition.
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Vibration
Operation of heavy construction equipment, particularly pile driving and other impact devices
such as pavement breakers, create seismic waves that radiate along the surface of the earth
and downward into the earth. These surface waves can be felt as ground vibration. Vibration
from operation of this equipment can result in effects ranging from annoyance of people to
damage of structures. Varying geology and distance results indifferent vibration levels contain
different frequencies and displacements. In all cases, vibration amplitudes decrease with
increasing distance.
Perceptible groundborne vibration is generally limited to areas within a few hundred feet of
construction activities. As seismic waves travel outward from a vibration source, they excite the
particles of rock and soil through which they pass and cause them to oscillate. The actual
distance that these particles move is usually only a few ten-thousandths to a few thousandths of
an inch. The rate or velocity (in inches per second) at which these particles move is the
commonly accepted descriptor of the vibration amplitude, referred to as (PPV).
Table 3.10-3 summarizes typical vibration levels generated by construction equipment (Federal
Transit Administration 2006).

Table 3.10-3: Vibration Source Levels for Construction Equipment
Equipment

PPV at 25 feet

Pile driver (impact)

0.644 to 1.518

Pile drive (sonic/vibratory)

0.170 to 0.734

Vibratory roller

0.210

Hoe ram

0.089

Large bulldozer

0.089

Caisson drilling

0.089

Loaded trucks

0.076

Jackhammer

0.035

Small bulldozer

0.003

Source: Federal Transit Administration 2006

Vibration amplitude attenuates over distance and is a complex function of how energy is
imparted into the ground and the soil conditions through which the vibration is traveling. The
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following equation can be used to estimate the vibration level at a given distance for typical soil
conditions (Federal Transit Administration 2006). PPVref is the reference PPV from Table 3.10-3:
PPV = PPVref x (25/Distance) 1.5
Table 3.10-4 summarizes guideline vibration annoyance potential criteria suggested by California
Department of Transportation (Caltrans) (Caltans 2004).

Table 3.10-4: Guideline Vibration Annoyance Potential Criteria
Human Response

Transient Sources

Maximum PPV (in/sec)
Continuous/Frequent Sources

Barely perceptible

0.04

0.01

Distinctly perceptible

0.25

0.04

Strongly perceptible

0.9

0.10

Severe

2.0

0.4

Notes: Transient sources create a single isolated vibration event, such as blasting or drop balls.
Continuous/frequent intermittent sources include impact pile drivers, pogo-stick compactors, crackand-seat equipment, vibratory pile drivers, and vibratory compaction equipment.
Source: Caltrans 2004

Table 3.10-5 summarizes guideline vibration damage potential criteria suggested by Caltrans
(Caltans 2004).

Table 3.10-5: Guideline Vibration Damage Potential Criteria
Structure and Condition

Maximum PPV (in/sec)
Transient Sources
Continuous/Frequent Sources

Extremely fragile historic
buildings, ruins, ancient
monuments

0.12

0.08

Fragile buildings

0.2

0.1

Historic and some old buildings

0.5

0.25

Older residential structure

0.5

0.3

New residential structures

1.0

0.5

Modern industrial/commercial
buildings

2.0

0.5

Notes: Transient sources create a single isolated vibration event, such as blasting or drop balls.
Continuous/frequent intermittent sources include impact pile drivers, pogo-stick compactors, crackand-seat equipment, vibratory pile drivers, and vibratory compaction equipment.
Source: Caltrans 2004
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3.10.1 Existing Conditions
3.10.1.1 Regulatory Setting
Federal, State, and local agencies regulate different aspects of environmental noise. Generally,
the federal government sets noise standards for transportation-related noise sources closely
linked to interstate commerce. These include aircraft, locomotives, and trucks. No federal noise
standards are directly applicable to the proposed project. The State government sets noise
standards for transportation noise sources such as automobiles, light trucks, and motorcycles.
Noise sources associated with industrial, commercial, and construction activities are generally
subject to local control through noise ordinances and general plan policies. Local general plans
identify general principles intended to guide and influence development plans.
State
The State of California has developed normalized CNEL corrections based on the California
Office of Noise Control guidelines. As summarized in Table 3.10-6, this table includes correction
factors that can be used to modify the compatibility assessments.

Table 3.10-6: State of California Normalized CNEL Corrections
Type of
Correction

Seasonal
Correction
Correction for
Outdoor Residual
Noise Level

Description

Summer (or year-round operation)

0

Winter only (or windows always closed)

-5

Quiet suburban or rural community (remote from large
cities and from industrial activity and trucking).

+5

Quiet suburban or rural community (not located near
industrial activity).
Urban residential community (not immediately
adjacent to heavily traveled roads and industrial
areas).
Noisy urban residential community (near relatively busy
roads or industrial areas).

+5

Very noisy urban residential community.
Correction for
Previous
Exposure and
Community
Attitudes

No prior experience with the intruding noise.
Community has had some previous exposure to noise,
but little effort is being made to control the noise. This
correction may also be applied in a situation where
the community has not been exposed to the noise
previously, but the people are aware that efforts are
being made to control the noise.
Community has had some considerable previous
exposure to the intruding noise and the noisemaker’s
relations with the community are good.
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Type of
Correction

Description

Community is aware that the operation causing noise
is very necessary and will not continue indefinitely. This
correction can be applied for an operation of limited
duration and under emergency circumstances.
Pure Tone or
Impulse

No pure tone or impulsive in character.
Pure tone or impulsive character present.

Measured
CNEL Change
(dBA)1
-10

0
-5

Notes: CNEL = community noise equivalent level; dBA = A-weighted decibel.
1. Corrections to be added to the measured CNEL to obtain normalized CNEL.
Source: State of California, Governor’s OPR 2014

General Plan Noise Element Guidelines
The State of California General Plan Guidelines (Governor’s OPR 2014) establishes guidelines for
the preparation of local general plan noise elements, including a sound level/land use
compatibility chart that categorizes, by land use, outdoor Ldn ranges in four categories
(normally acceptable, conditionally acceptable, normally unacceptable, and clearly
unacceptable). For many land uses, the chart shows overlapping Ldn ranges for two or more
compatibility categories.
The noise element guidelines identify the normally acceptable range of Ldn values for lowdensity residential uses as less than 60 dB and the conditionally acceptable range as 55–70 dB.
The normally acceptable range for high-density residential uses is identified as Ldn values of less
than 65 dB, and the conditionally acceptable range is identified as 60–70 dB. For educational
and medical facilities, Ldn values of less than 70 dB are considered normally acceptable, and
Ldn values of 60–70 dB are considered conditionally acceptable. For office and commercial
land uses, Ldn values of less than 70 dB are considered normally acceptable, and Ldn values of
67.5–77.5 are categorized as conditionally acceptable. When noise levels are in the
conditionally acceptable range, new construction should be undertaken only after a detailed
analysis of the noise reduction requirements is made and needed noise insulation requirements
are included in the design.
These overlapping Ldn ranges are intended to indicate that local conditions (existing sound
levels and community attitudes toward dominant sound sources) should be considered in
evaluating land use compatibility at specific locations.
Local
City of Lancaster General Plan 2030
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The City of Lancaster General Plan 2030 identifies objectives, policies and specific actions
designed to protect public health from potential noise impacts. Those that are applicable to the
proposed project are identified below:
Objective 4.3: Promote noise compatible land use relationships by implementing the noise
standards identified in Table 3.10-7 to be utilized for design purposes in new development,
and establishing a program to attenuate existing noise problem.

Table 3.10-7: Noise Compatible Land Use Objectives
Land Use

Maximum
Exterior CNEL

Maximum
Interior CNEL

65 dBA

45 dBA

65 dBA

45 dBA

70 dBA

‐‐

Libraries

‐‐

50 dBA

Hospitals/Convalescent Facilities:
Living Areas
Sleeping Areas

‐‐

50 dBA

‐‐

40 dBA

70 dBA

‐‐

‐‐

50 dBA

Rural, Single Family, Multiple
Family Residential
Schools:
Classrooms
Playgrounds

Commercial and Industrial
Office Areas
Source: City of Lancaster General Plan 2009

Policy 4.3.1: Ensure that noise-sensitive land uses and noise generators are located and designed
in such a manner that City noise objectives will be achieved.
Specific Actions 4.3.1(a): Where new development is proposed for areas within which the
exterior or interior noise levels outlined in Table III-1 of Objective 4.3 are likely to be exceeded by
existing or planned land uses, require a detailed noise attenuation study to be prepared by a
qualified acoustical engineer, in order to determine appropriate mitigation and ways to
incorporate such mitigation into project design.
Specific Actions 4.3.1(e): For purposes of consistency, require that noise reports incorporate the
following methodology:
•

Assume three (3) dBA attenuation with doubling of distance for the natural attenuation
of noise emanating from roadways (with the exception of freeways where a 4.5 dBA
attenuation with doubling of distance may be utilized).

•

Use the daily design capacity of roadways as outlined in the City of Lancaster
Transportation Master Plan and the posted speed limit to quantify the design noise levels
adjacent to master planned transportation routes for mitigation purposes.
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Specific Actions 4.3.1(f): Minimize motor vehicle noise impacts from streets and highways through
proper route location and sensitive roadway design.
•

Consideration shall be given to the location of truck routes, effects of truck mix, and
future motor vehicle volumes on noise levels adjacent to master planned roadways
when improvements to the circulation system are planned.

•

Traffic volumes and speed through residential neighborhoods shall be minimized.

•

Street or street improvements that exceed the ultimate right-of-way width specified in
the City of Lancaster Transportation Master Plan shall be required to evaluate potential
noise impacts on existing and future land uses in the area.

•

The City will work closely with Caltrans in the early stages of freeway improvements and
design modifications to ensure that proper consideration is given to potential noise
impacts on the City.

Policy 4.3.2: Wherever feasible, manage the generation of single event noise levels (SENL) from
motor vehicles, trains, aircraft, commercial, industrial, construction, and other activities such that
SENL levels are no greater than 15 dBA above the noise objective included in the Plan for Public
Health and Safety.
Specific Actions 4.3.2(d): As a condition of approval, limit non-emergency construction activities
to daylight hours between sunrise and 8:00 pm.
City of Lancaster Municipal Code
8.24.040: Loud, unnecessary and unusual noises prohibited—Construction and building. Except
as otherwise provided in this chapter, a person at any time on Sunday or any day between the
hours of eight p.m. and seven a.m. shall not perform any construction or repair work of any kind
upon any building or structure or perform any earth excavating, filling or moving where any of
the foregoing entails the use of any air compressor, jack hammer, power-driven drill, riveting
machine, excavator, diesel-powered truck, tractor or other earth-moving equipment, hard
hammers on steel or iron or any other machine tool, device or equipment which makes loud
noises within five hundred (500) feet of an occupied dwelling, apartment, hotel, mobile home or
other place of residence.

3.10.2 Environmental Setting
Existing Land Uses
The project site consists of approximately 1,191 acres and is generally bounded by Avenue K to
the north, 105th Street West to the west, 80th Street West to the east, and the California
Aqueduct to the south. The site slopes gently upward toward the adjacent foothills and is
currently undeveloped. The surrounding land uses consist of similar solar generation facilities,
SCE’s Antelope Substation, the Tehachapi Renewable transmission line which traverses the area
in a northwest-southeast orientation, and Barren Ridge-Rinaldi transmission line, which traverses
the area in a northeast-southwest orientation. In addition to the electrical generation and
transmission uses, the area is rural in character and has multiple rural residential properties to the
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north of Avenue L; as well as, a suburban style residential subdivision approximately 2,000 feet to
the southeast of the project site.
Existing Noise Conditions
The existing noise environment in the project area is characterized by the area’s general level of
development. Areas which are not urbanized are relatively quiet, while areas which are more
urbanized are noisier as a result of roadway traffic, industrial activities, and other human
activities. Table 3.10-8 summarizes typical ambient noise levels based on level of development.
Given the rural nature of the project area, ambient noise levels are expected to be in the range
of 40 to 50 Ldn.

Table 3.10-8: Population Density and Associated Ambient Noise Levels
Population Density

dBA, Ldn

Rural

40-50

Small Town or quiet suburban
residential

50

Normal suburban residential

55

Urban residential

60

Noisy urban residential

65

Very noisy urban residential

70

Downtown, major metropolis

75-80

Area adjoining freeway or near
major airport

80–90

Source: Hoover and Keith 2000

The City of Lancaster used traffic volumes obtained from Meyer Mohaddes Associates (January
3, 2007) to assess vehicular noise levels along major roadways. Table 3.10-9 summarizes the
existing roadway noise levels along roadways where increased traffic is expected due to
construction activities, in particular Avenue K and Avenue L. Noise levels were not modelled
adjacent to the project site. However, existing conditions were modelled within one mile of the
project site and have been applied to the roadways immediately adjacent to the project site to
provide a conservative estimate of existing traffic conditions.

Table 3.10-9: Existing Roadway Noise Levels

Roadway Section

ADT

CNEL 100
Noise Contour
feet from
Distance (ft) from Roadway
65 dBA
70 dBA
Roadway 60 dBA
Centerline

Avenue K
70th Street West to 60th
Street West
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Roadway Section

ADT

60th Street West to 50th
Street West

5,700

CNEL 100
Noise Contour
feet from
Distance (ft) from Roadway
65 dBA
70 dBA
Roadway 60 dBA
Centerline
59.5
115
53
25

Avenue L
70th Street West to 60th
Street West
60th Street West to 50th
Street West

4,400

58.4

97

45

21

11,500

62.5

184

85

40

Notes: ADT = average daily trips; dBA = A-weighted decibels; CNEL = community noise
equivalent level. Noise modeling is based upon traffic data provided by Meyer Mohaddes
Associates, January 3, 2007.
Source: City of Lancaster General Plan 2030 MEA 2009

3.10.3 Environmental Impacts
This section analyzes the proposed project’s potential to result in significant noise impacts. When
an impact is determined to be significant, mitigation measures are identified that would reduce
or avoid that impact.
Methodology for Analysis
In addition to the general ambient noise conditions discussed above, a community noise survey
was conducted on September 15 and 16, 2014 using a Bruel and Kjaer model 2250 noise level
meter, which meets the standards of the American National Standards Institute (ANSI) for
general environmental noise measurement instrumentation. In order to assess existing noise
conditions at the project site and at nearby sensitive receptors, ambient noise measurements
were taken at six locations between 10 feet and 2,000 feet from the project site boundary. The
locations were chosen by identifying potential sensitive receptors through review of current
aerial photography and field observations. Daytime (7 a.m. to 7 p.m.), evening (7 p.m. to 10
p.m.), and nighttime (10 p.m. to 7 a.m.) measurements, lasting at least ten minutes, were
collected at each of the six locations. The noise measurement locations can be found on Figure
3.10-1 and are described below.
Location 1: Located along West Avenue J, along the Gen-tie Route 3. Noise measurements were
taken at 6 a.m. During the time of the noise survey, construction of a previously approved solar
facility was in progress to the southwest, resulting in increased noise levels. Noise measurements
at this location were collected to assess noise conditions at an active solar construction site.
Location 2: Located on the southwest portion of the project site. Noise measurements were
collected to assess the ambient noise conditions and represent the rural nature of the project
site.
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Location 3: Located adjacent to an existing solar array. This site portrays noise levels at an
operating solar facility.
Location 4: Located along West Avenue L. Several potential sensitive receptors are located
along Avenue L, just north of the proposed project site. Avenue L makes a sharp turn to the north
just west of where the measurement was taken. At this location the ongoing traffic tends to slam
on their breaks, therefore causing noise levels to increase. Noise measurements at the site were
collected to assess existing noise conditions at the residential properties that would have the
potential of being affected by construction and traffic noise from the proposed project.
Location 5: Located at a residential development approximately 0.4 miles east of the proposed
project. Similar to Site 4, measurements were collected to determine baseline noise conditions at
the residential development.
Location 6: Located at the southeast corner of the project site. Measurements at this site
represent the ambient noise conditions of the site.
The Table 3.10-10 summarizes the results of the community noise level study and provides
baseline noise conditions at the project site and at nearby sensitive receptors.

Table 3.10-10: Project Baseline Ambient Noise Conditions
Noise
Survey
Location

Distance
from
Project
Area (ft)

Daytime
(7 am to 7 pm)
Leq (dBA)

Evening
(7 pm to 10 pm)
Leq (dBA)

Location 1

20

58.28

63.75

71.09*

Location 2

10

49

46.89

32.36

Location 3

10

62.12

54.8

63.14

Location 4

70

65.26

63.37

73.97

Location 5

2,000

58.33

38.24

49.07

Location 6

75

29.4

37.27

34.87

Nighttime
(10 pm to 7 am)
Leq (dBA)

Source: Stantec 2014
*Location 1 noise measurements were taken at 6 a.m. (early hours of the nighttime
conditions) therefore nighttime noise levels are approximately 12.81 db higher than the
daytime noise measurements. During the time of the noise survey, construction of a
previously approved solar facility was in progress to the southwest, resulting in increased
noise levels. Noise measurements at this location were collected to assess noise
conditions at an active solar construction site.
**Location 4 - Avenue L makes a sharp turn to the north just west of where the
measurement was taken. At this location the ongoing traffic tends to slam on their
breaks, therefore causing noise levels to increase. Noise measurements at the site were
collected to assess existing noise conditions at the residential properties that would have
the potential of being affected by construction and traffic noise from the proposed
project.
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The data collected during the community noise survey were used as an input to the FHWA
Roadway Construction Noise Model (RCNM) and Traffic Noise Model (TNM). The RCNM is used as
the FHWA’s national standard for predicting noise generated from construction activities, while
the TNM predicts noise generated from project-specific increase in traffic levels. The primary
method used to evaluate noise impacts for this analysis includes the use of the RCNM and TNM
methodologies. The RCNM analysis includes the calculation of noise levels (Lmax and Leq) at
incremental distances for a variety of construction equipment. The spreadsheet inputs include
acoustical use factors, Lmax values, and Leq values at various distances depending on the
ambient noise measurement location. For this analysis, it was assumed that a worst-case noise
scenario for construction activity would entail the operation of the three noisiest pieces of
equipment (grader, dozer, and compactor) simultaneously.
The following construction equipment was used as an input for the RCNM:
1. Site Preparation
•

1 Roller (95 hp) operating at a 0.56 load factor for 8 hours per day.

•

1 Rough Terrain Forklift (93 hp) operating at a 0.60 load factor for 8 hours per day.

•

2 Rubber Tired Dozers (357 hp) operating at a 0.59 load factor for 6 hours per day.

•

2 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 7 hours per
day.

•

4 Water Truck (189 hp) operating at a 0.5 load factor for 8 hours per day.

•

2 Small 10,000 watt (15 hp) Generators operating at 0.5 percent load for 2 hours per
day.

2. Trenching
•

2 Tractor/Loader/Backhoes (108 hp) operating at a 0.55 load factor for 7 hours per
day.

•

2 Trenchers (63 hp) operating at a 0.75 load factor for 8 hours per day.

•

4 Water Trucks (189 hp) operating at a 0.5 load factor for 8 hours per day.

•

2 Small 10,000 watt (15 hp) Generators operating at 0.5 percent load for 2 hours per
day.

3. PV Installation
•

8 Pile Drivers (47 hp) operating at a 0.4 load factor for 6 hours per day.

•

1 Crane (399 hp) operating at a 0.43 load factor for 7 hours per day.

•

2 Forklifts (145 hp) operating at a 0.3 load factor for 8 hours per day.
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•

1 Tractor/Loader/Backhoe (108 hp) operating at a 0.55 load factor for 7 hours per
day.

•

4 Water Trucks (189 hp) operating at a 0.5 load factor for 8 hours per day.

•

2 Small 10,000 watt (15 hp) Generators operating at 0.5 percent load for 2 hours per
day.

4. Gen-tie, Trails, and Vegetation
•

1 Tractor/Loader/Backhoe (108 hp) operating at a 0.55 load factor for 7 hours per
day.

•

1 Rubber Tired Dozer (357 hp) operating at a 0.59 load factor for 6 hours per day.

•

2 Trenchers (63 hp) operating at a 0.75 load factor for 8 hours per day.

•

2 Water Trucks (189 hp) operating at a 0.5 load factor for 8 hours per day.

Additionally, vehicular noise along major roadways was modeled to estimate existing noise
levels from traffic. The existing roadway noise levels were assessed using the FHWA TNM. The
FHWA model is based upon reference energy mean emission levels (REMELS) for automobiles,
medium trucks (two axles) and heavy trucks (three or more axles), with consideration given to
vehicle volume, speed, roadway configuration, distance to the receiver, and the acoustical
characteristics of the site.
The FHWA TNM was used to predict increases in traffic noise due to project construction
activities. All materials for project construction would be delivered by truck. All truck traffic would
occur on designated truck routes and major streets. Deliveries may be made from the south
heading north on Highway 14, a divided four-lane fully surfaced regional transportation route, to
either Avenue L or Avenue K, then westward to 90th Street West. Construction traffic exiting the
project site would travel east on Avenue L or Avenue K to Highway 14 to access other points in
Los Angeles County. Approximately 12,168 truck trips are assumed for project constructionrelated deliveries (e.g., tracking system, various supplies, and electrical system components)
over a 24 month period. Table 3.10-11 summarizes the existing ambient noise levels based on the
FHWA TNM using the traffic counts depicted in Table 3.10-9. These locations are modeled noise
numbers based on roadway traffic and differ from the 6 locations where noise readings were
taken specifically for this project. The potential sensitive receptors are located along the site
access routes from Highway 14 and include Avenue K and Avenue L and were determined by
review of current aerial photography. The potential sensitive receptor locations were based on
the location of homes that are very near the roadway or do not have an existing roadway noise
barrier along the property line, such as fencing or vegetation. The sites determined as potential
sensitive receptors are located in heavily settled areas in order to capture noise conditions that
would affect the largest population of individuals. Potential sensitive receptor locations are
shown on Figure 3.10-1.
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Table 3.10-11: Existing Ambient Noise Levels (Hourly Equivalent)
Receptor
1
2
3
4
5
6
7
8
9

Land Use
Rural Residential
Rural Residential
Urban Residential
Urban Residential
Commercial
Urban Residential
Urban Residential
Urban Residential
Urban Residential

Noise Level (dBA)
45.8
52.7
53.5
66.7
63.1
62.6
66.0
56.4
55

Notes: Based on the FHWA Traffic Noise Model using traffic counts provided by the City of
Lancaster. Existing retaining walls/barriers were determined from aerial photography and
street-level photography.
Source: FHWA 2006, Stantec 2014

Thresholds of Significance
According to the CEQA Guidelines’ Appendix G Environmental Checklist, the following questions
were analyzed and evaluated to determine whether noise impacts are significant. Would the
proposed project result in:
•

Exposure of persons to or generation of noise levels in excess of standards established
in the local general plan or noise ordinance, or applicable standards of other
agencies?

•

Exposure of persons to or generation of excessive groundborne vibration or
groundborne noise levels?

•

A substantial permanent increase in ambient noise levels in the project vicinity above
levels existing without the project?

•

A substantial temporary or periodic increase in ambient noise levels in the project
vicinity above levels existing without the project?

The following questions were determined to have no impact during the NOP Scoping. This issue is
summarized in Section 4, Effects Found Not To Be Significant, and are not discussed further in this
section.
•

For a project located within an airport land use plan or, where such a plan has not
been adopted, within two miles of a public airport or public use airport, would the
project expose people residing or working in the project area to excessive noise
levels?

•

For a project within the vicinity of a private airstrip, would the project expose people
residing or working in the project area to excessive noise levels?
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3.10.3.1 Project Impact Analysis and Mitigation Measures
Noise Levels in Excess of Standards
Impact NOI-1

The proposed project would result in exposure of persons to or generation of
noise levels in excess of standards established in the local general plan or
noise ordinance, or applicable standards of other agencies.

Impact Analysis
Construction
The applicant anticipates that construction of the proposed project would occur in three
phases, but could also be built out all at one time. Total construction time for the entire project is
expected to last approximately 24 months and anticipated to become operational at the end
of 2016 or beginning of 2017. Construction of the proposed project would generally include the
following activities:
•

Minor vegetation grubbing;

•

Minor grading;

•

Soil compaction for inverter pads, switchyard, and roads; and

•

Installation of solar energy system infrastructure.

Table 3.10-12 lists equipment that is expected to be used along with noise levels generated from
the FHWA RCNM (FHWA 2006). Lmax sound levels at the nearest sensitive receptor are shown
along with the typical acoustic use factor. The acoustical use factor is the percentage of time
each piece of construction equipment is assumed to be operating at full power during
construction and is used to estimate Leq values from Lmax values. For example the Leq value for
a piece of equipment that operates at full power 50% of the time (acoustical use factor of 50) is
3 dB less than the Lmax value.

Table 3.10-12: Summary of Federal Highway Administration
Roadway Construction Noise Model

Source

Distance to
Nearest
Residence
(Property Line
to
Construction
Site) (feet)

Sound Level
at Residence
Lmax

Acoustical
Use Factor
(%)

Leq

Backhoe

70

74.6

40

70.7

Compactor (ground)

70

80.3

20

73.3

Compressor (air)

70

74.7

40

70.8

Crane

70

77.6

16

69.7

Dozer

70

78.7

40

74.8

Excavator

70

77.8

40

73.8

3.10-17

Lancaster Energy Center
Draft EIR

Noise

Distance to
Nearest
Residence
(Property Line
to
Construction
Site) (feet)

Source

Sound Level
at Residence
Lmax

Acoustical
Use Factor
(%)

Leq

Generator

70

77.7

50

74.7

Grader

70

82.1

40

78.1

Pile Driver

100

94.8

20

87.8

Project construction trucks

70

71.3

40

67.3

Employee commute vehicles

70

72.1

40

68.1

Source: Stantec 2014, FHWA 2006

A reasonable worst-case noise condition for general construction activity (excluding pile driving)
is that a grader, dozer, and compactor would operate simultaneously. This represents a
conservative scenario, as it assumes that all three pieces of equipment would be operating at
the same time and same place when in actually construction would occur in sequential phases;
thus, it is not likely that the three loudest pieces of equipment would be operating simultaneously
at the exact location of the project site closest to the nearest residence. Nevertheless, the RCNM
calculated that this scenario would result in a combined noise level of 85.4 dBA-Lmax and 80.6
dBA-Leq at 70 feet. These calculations represent the worst-case scenario at the nearest
residences along Avenue L. Driving of the solar panel support posts could occur within about 100
feet of the nearest residence and was analyzed as a separate component of construction due
to the temporary nature of the activities. As indicated in Table 3.10-12 pile driving could produce
a sound level of 94.8 dBA-Lmax and 87.8 dBA-Leq at a distance of 100 feet. Mitigation Measures
NOI-1 through NOI-10 would be implemented to reduce construction noise in the proximity of
sensitive receptors. This would include the use of temporary barriers where construction noise
levels have the potential to exceed the maximum exterior residential noise standard, specifically
along Avenue L where residents are located approximately 70 feet to 100 feet from the project
site.
Construction-related traffic (material delivery trucks and employee commute vehicles) would
pass as close as about 70 feet of several sensitive receptors (Receptors 1-9) located along the
two access roads, Avenue K and Avenue L. Construction-related deliveries are expected to
result in 12,168 truck trips over the duration of construction. The traffic noise level was calculated
using the FHWA TNM. Table 3.10-13 summarizes the results of the FHWA TNM. It is estimated that
12,168 truck trips over the 24 month construction period, traveling approximately 50 miles per
hour (mph) would generate maximum noise levels of 66.9 dBA at approximately 70 feet.

Table 3.10-13: Construction Traffic Impacts (Hourly Equivalent)
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Receptor

Existing Noise
Level (dBA)

Construction Noise
Level (dBA)

1
2
3

45.8
52.7
53.5

46.4
53.1
54.4

Increased from
Construction
Traffic (dBA)
0.6
0.4
0.9
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4
5
6
7
8
9

Noise

66.7
63.1
62.6
66.0
56.4
55

67
63.5
63.2
66.9
57.2
55.6

0.3
0.4
0.6
0.9
0.8
0.6

Notes: Based on an estimated 12,168 heavy trucks travelling on Avenue K, Avenue L, and 90th
Street W throughout a 24 month construction period.
Source: FHWA Traffic Noise Model, Stantec 2014

The results in Table 3.10-13 indicate that noise from project construction activity and truck and
commute trips would slightly exceed City daytime or Ldn noise standards at the nearest
residence. Maximum noise levels due to truck activity at Receptor 7, 66.9 dBA, would exceed
the daytime maximum exterior residential noise standard of 65 dBA. However, according to the
FHWA TNM, existing ambient noise levels at Receptors 4 and 7 currently exceed the daytime
maximum exterior residential noise standard. Traffic noise increases due to construction traffic
would only increase noise levels by 0.9 dBA. This increase in noise levels is less than 1 dBA which is
typically inaudible to the human ear and would be considered an insignificant increase in noise
levels. The noise-reducing construction practices specified in Mitigation Measures NOI-1 through
NOI-10 would reduce truck noise and noise from other construction equipment to levels that are
below the exterior noise standard. Additionally, Mitigation Measure NOI-2 would restrict noise
along Avenue K and Avenue L by restricting construction operations between 8 p.m. and 7 a.m.
Therefore, implementation of Mitigation Measures NOI-1 through NOI-10 would reduce noise
impacts during construction of the proposed project to less than significant levels.
Operation
Photovoltaic solar facilities generally do not create much noise. Sources of noise include
operation of the potential tracking motors that are used to rotate the panels to follow the sun,
operation of the inverter/transformers, and noise generated by electricity discharge from the
transmission lines, referred to as the corona effect. Any noise produced by the motors or the
inverter/transformers would be limited to daytime hours when the solar arrays are generating
electricity.
Ambient noise measurements were collected at an adjacent operating 17 acre solar facility,
located along 90th Street, between Avenue K-8 and Avenue K-12. The results of the noise survey
indicate that noise levels within 50 feet of an operating solar facility are 63.14 dBA-Lmax and
62.12 dBA-Leq, which is below the City of Lancaster noise compatible land use objective
maximum exterior CNEL of 65 dBA.
International Electrotechnical Commission (IEC) regulation 60034-9 limits the A-weighted sound
power level of solar tracker motors to the range of 85–90 dBA. A sound power of level of 90 dBA
corresponds to a sound pressure level of 58 dBA at 50 feet. At the nearest residence this
corresponds to 55.1 dBA. This noise level is well below the City daytime noise standards and likely
would not be audible above the ambient sound level.
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Inverters/transformers typically produce a sound level of about 65 dBA at 10 feet (U.S. Bureau of
Land Management 2010). Based on the proposed project design and existing sensitive
receptors, the inverter/transformer pad would be approximately 100 feet from the nearest
residence. At this distance the noise level would be below the ambient sound level and the City
of Lancaster daytime maximum exterior residential noise standard.
A gen-tie line(s) would be installed to convey the electricity from the solar facility to the
previously approved collector substation or the LADWP Barren Ridge-Rinaldi transmission line.
These lines can produce an electrical discharge typically referred to as the corona effect.
Corona-generated audible noise is characterized as a crackling, hissing, or humming noise, and
is most noticeable during wet conductor conditions, such as rain or fog. During fair weather,
audible noise is generally barely perceptible. San Diego Gas and Electric (SDG&E) estimates this
noise to be about 50 dBA for a 500 kV line during wet weather and under 40 dBA near the rightof-way (ROW) edge for an overhead 230 kV transmission lines (SDG&E 2014). It is not expected
that noise generated by these lines would generate noise at a level that would increase
ambient noise levels.
Operations would include panel washing twice a year. Panel washing would occur over several
days and would require approximately 500,000 gallons of water, supplied by a 50,000 gallon
water truck. The sound level potentially produced by this operation is not known; however,
sound data from a car wash would likely be similar and indicates that the washing operation
produces a sound level of about 68 dBA at 50 feet. With the nearest residence about 100 feet
from where washing could occur, this noise level would reduce to about 65 dBA which is within
the City daytime noise standard and likely would not be audible above the ambient sound
level. In addition, washing would be a short term and infrequent maintenance activity.
This analysis indicates that operation of the proposed project would not result in noise that
exceeds City noise standards. Therefore, noise impacts during operation of the proposed project
would be less than significant.
Level of Significance Before Mitigation
Construction
Potentially Significant Impact.
Operation
Less Than Significant Impact.
Mitigation Measures
The applicant shall implement the following mitigation measures to reduce noise impacts
associated with construction activities.
MM NOI-1:
to 15 mph.
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MM NOI-2:
Construction operations shall not occur between 8 p.m. and 7 a.m. on weekdays
or Saturday or at any time on Sunday. The hours of any construction related activities shall be
restricted to periods and days permitted by local ordinance.
MM NOI-3:
The on-site construction supervisor shall have the responsibility and authority to
receive and resolve noise complaints. A clear appeal process to the owner shall be established
prior to construction commencement that will allow for resolution of noise problems that cannot
be immediately solved by the site supervisor.
MM NOI-4:
Electrically power equipment shall be used instead of pneumatic or internal
combustion powered equipment, where feasible.
MM NOI-5:
Material stockpiles and mobile equipment staging, parking, and maintenance
areas shall be located as far away as practicable from noise-sensitive receptors.
MM NOI-6:
Fixed construction equipment, including compressors and generators, shall be
located as far as practicable from noise-sensitive receptors.
MM NOI-7:
The use of noise-producing signals, including horns, whistles, alarms, and bells,
shall be for safety warning purposes only.
MM NOI-8:
No project-related public address or music system shall be audible at any
adjacent receptor.
MM NOI-9:
All noise producing construction equipment and vehicles using internal
combustion engines shall be equipped with mufflers, air-inlet silencers where appropriate, and
any other shrouds, shields, or other noise-reducing features in good operating conditions that
meet or exceed original factor specifications. Mobile or fixed “package” equipment (e.g., arcwelders, air compressors, etc.) shall be equipped with shrouds and noise control features that
are readily available for the type of equipment.
MM NOI-10: Where necessary noise-reducing enclosures or temporary barriers shall be used
around noise-generating equipment. Where feasible existing barrier features (terrain, structures)
shall be used to block sound transmission especially where sensitive receptors are located less
than 100 feet from construction activities and construction noise levels are expected to exceed
the maximum exterior noise standard.
Level of Significance After Mitigation
Construction
Less Than Significant Impact.
Operation
Less Than Significant Impact.
Excessive Groundborne Vibration
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Impact NOI-2

The proposed project would not result in the exposure of persons to or
generation of excessive groundborne vibration or groundborne noise levels.

Impact Analysis
Table 3.10-14 summarizes a general estimation of ground vibration from typical construction
equipment at several distances based on methods specified in the Federal Transit
Administration’s Transit Noise and Vibration Impact Assessment (FHWA 2006).

Table 3.10-14: Vibration From Construction Equipment
PPV at 25
Feet

PPV at 50
Feet

PPV at 75
Feet

PPV at 100
Feet

PPV at 175
Feet

Pile driver
(sonic/vibratory)

0.734

0.2595

0.1413

0.0918

0.0396

Large bulldozer

0.089

0.0315

0.0171

0.0111

0.0048

Loaded trucks

0.076

0.0269

0.0146

0.0095

0.0041

Jackhammer

0.035

0.0124

0.0067

0.0044

0.0019

Small bulldozer

0.003

0.0011

0.0006

0.0004

0.0002

Equipment

Source: FHWA 2006

The solar panels would be supported by metal piers that would be driven into the ground by a
vibratory pile driving machine. The nearest residence to the project site would be about 100 feet
from the nearest solar panel and associated pile driving. The results in Table 3.10-14 indicate that
vibration from pile driving at 100 feet would be 0.0918 PPV. This vibration is well below the
strongly perceptible annoyance criteria and potential residential vibration damage criteria
thresholds listed in Table 3.10-4, which identifies 0.1 PPV, and Table 3.10-5, which identifies 0.3
PPV respectively. The proposed project therefore is not considered to result in exposure of
people to excessive ground vibration. The impact would be less than significant. No mitigation is
required.
Level of Significance Before Mitigation
Less Than Significant Impact.
Mitigation Measures
No mitigation is necessary.
Level of Significance After Mitigation
Less Than Significant Impact.
Permanent Increase in Ambient Noise Levels
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The proposed project would not result in a substantial permanent increase in
ambient noise levels in the project vicinity above levels existing without the
project.

Impact Analysis
Noise Impacts associated with construction would be temporary and would not result in a
permanent increase in ambient noise. Operation of the proposed project would generate noise
from the potential trackers, inverters/transformers, and transmission lines. As discussed above,
none of these sources are expected to result in noise increases that would exceed City noise
standards. Thus, a substantial permanent increase in existing ambient noise is not expected. This
impact would be less than significant and no mitigation measures are required.
Level of Significance Before Mitigation
Less Than Significant Impact.
Mitigation Measures
No mitigation is necessary.
Level of Significance After Mitigation
Less Than Significant Impact.
Temporary or Periodic Increase in Ambient Noise Levels
Impact NOI-4

The project proposed could potentially result in a substantial temporary or
periodic increase in ambient noise levels in the project vicinity above levels
existing without the project.

Impact Analysis
Construction of the proposed project would occur during the daytime when the noise standard
is less stringent. Mitigation Measures NOI-1 through NOI-10 would require implementation of
noise-reducing construction practices. As discussed above, noise from construction equipment,
including on-road trucks and commute vehicles, would not result in a permanent conflict with
the City’s noise standards. As a result, this impact would be less than significant with
implementation of Mitigation Measure NOI-1 through NOI-10.
Level of Significance Before Mitigation
Potentially Significant Impact.
Mitigation Measures
Mitigation measures NOI-1 through NOI-10 would reduce impacts to a less than significant level.
Level of Significance After Mitigation
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Less Than Significant Impact.

3.10.4 Cumulative Impacts
The geographic scope of the cumulative noise analysis is the project vicinity, including the
surrounding sensitive receptors. Noise impacts tend to be localized because ambient noise
generally tends to dissipate within 0.25 mile, and existing noise from roadways tends to have a
canceling effect on noise emanating from a project site. Therefore, the area near the project
site (generally 0.25 mile) would be the area most affected by project activities.
The project level noise analysis indicates that potential for the proposed project to result in noise
that exceeds City Noise Ordinance standards would have a less than significant cumulative
construction noise impact. Implementation of mitigation measures NOI-1 through NOI-10 would
ensure compliance with applicable City noise standards would avoid the potential for the
proposed project to contribute to significant cumulative construction noise impacts from
construction activities. Construction of multiple projects simultaneously in the project vicinity
could potentially result in a cumulative construction noise impact at residences near the
construction activities. However, the noise impacts on nearby residents would be temporary and
localized, and implementation of mitigation measures NOI-1 through NOI-10, addressing
construction-generated noise, would reduce this impact to a less than significant level. The
cumulative list of projects listed in Table 3-3 would undergo an environmental review that would
include consideration of local standards. Each project would be required to comply with the
local standards or mitigate the project, so there would not be a cumulative impact on conflicts
with local noise standards for construction noise or ground-borne vibrations.
Likewise operational impacts would result in low intensity noise generated by the project’s
stationary equipment, including potential trackers and inverters, and would not likely be audible
in any location outside the immediate project site. Noise from this equipment would be highly
localized to the project site and would not combine with other cumulative development to
result in a substantial permanent increase in ambient noise levels, including at the adjacent
noise sensitive rural residential homes. The proposed project would generate minimal trips during
operation, and maintenance vehicles would periodically circulate throughout the site. The noise
generated by worker trips on area roadways combined with other cumulative development
would not be cumulatively considerable. The cumulative list of projects listed in Table 3-3 has
already or would undergo an environmental review that would include consideration of local
standards. Each project would be required to comply with the local standards or mitigate the
project; as such, there would not be a cumulative impact on conflicts with local standards for
operation. Therefore, with implementation of mitigation measures, the potential cumulative
contribution would be less than significant.
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