Section 3.10
Noise
The purpose of this section is to evaluate the proposed project’s potential noise impacts. This
section evaluates short‐term construction related impacts and long‐term conditions. This section
also presents relevant regulatory guidelines and County policies related to noise. The analysis in
this section is based on a technical report, Acoustical Assessment Report for the Ord Mountain Solar
and Energy Storage and Calcite Substation Project San Bernardino County, California, prepared by
Dudek (2018) and peer reviewed by Michael Baker International; see Appendix I.

ENVIRONMENTAL SETTING
FUNDAMENTALS OF NOISE AND VIBRATION
SOUND, NOISE, AND ACOUSTICS
Sound is a process that consists of three components: the sound source, the sound path, and the
sound receiver. All three components must be present for sound to exist. Without a source to
produce sound, there is no sound. Similarly, without a medium to transmit sound pressure waves,
there is no sound. Finally, sound must be received; a hearing organ, sensor, or object must be
present to perceive, register, or be affected by sound or noise. In most situations, there are many
different sound sources, paths, and receptors rather than just one of each. Acoustics is the field of
science that deals with the production, propagation, reception, effects, and control of sound. Noise
is defined as sound that is loud, unpleasant, unexpected, or undesired.
A‐W EIGHTED S OUND L EVEL

Sound pressure level alone is not a reliable indicator of loudness. The frequency, or pitch, of a sound
also has a substantial effect on how humans will respond. Although the intensity (energy per unit
area) of the sound is a purely physical quantity, the loudness, or human response, is determined
by the characteristics of the human ear.
Human hearing is limited not only in the range of audible frequencies, but also in the way it
perceives the sound in that range. In general, the healthy human ear is most sensitive to sounds
between 1,000 and 5,000 hertz, and it perceives a sound within that range as more intense than a
sound of higher or lower frequency with the same magnitude. To approximate the frequency
response of the human ear, a series of sound level adjustments is usually applied to the sound
measured by a sound level meter. The adjustments (referred to as a weighting network) are
frequency‐dependent.
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The A‐scale weighting network approximates the frequency response of the average young ear
when listening to ordinary sounds. When people make judgments about the relative loudness or
annoyance of a sound, their judgments correlate well with the A‐scale sound levels of those sounds.
Other weighting networks have been devised to address high noise levels or other special situations
(e.g., B‐scale, C‐scale, D‐scale), but these scales are rarely used in conjunction with most
environmental noise. Noise levels are typically reported in terms of A‐weighted sound levels. All
sound levels discussed in this report are A‐weighted decibels (dBA). Examples of typical noise levels
for common indoor and outdoor activities are depicted in Table 3.10‐1, Typical Sound Levels in the
Environment and Industry.
Table 3.10‐1:
Typical Sound Levels in the Environment and Industry
Common Outdoor Activities

Noise Level (dB)

Common Indoor Activities

110

Rock band

Jet flyover at 300 meters (1,000 feet)

100

Gas lawn mower at 1 meter (3 feet)

90

Diesel truck at 15 meters (50 feet), at
80 kilometers per hour (50 mph)

80

Food blender at 1 meter (3 feet); garbage disposal
at 1 meter (3 feet)

Noisy urban area, daytime; gas lawn
mower at 30 meters (100 feet)

70

Vacuum cleaner at 3 meters (10 feet)

Commercial area; heavy traffic at
90 meters (300 feet)

60

Normal speech at 1 meter (3 feet)

Quiet urban, daytime

50

Large business office; dishwasher next room

Quiet urban, nighttime 40

40

Theater; large conference room (background)

Quiet suburban, nighttime 30

30

Library

Quiet rural, nighttime

20

Bedroom at night; concert hall (background)

10

Broadcast/recording studio

0

Lowest threshold of human hearing

Lowest threshold of human hearing
Source: Dudek 2017, Table 4, see Appendix I.

N OISE D ESCRIPTORS

Additional units of measure have been developed to evaluate the long‐term characteristics of
sound. The equivalent sound level (Leq) is also referred to as the time‐average sound level. It is the
equivalent steady‐state sound level that in a stated period of time would contain the same
acoustical energy as the time‐varying sound level during the same time period. The 1‐hour
A‐weighted equivalent sound level, Leq(h), is the energy average of the A‐weighted sound levels
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occurring during a 1‐hour period and is the basis for the County of San Bernardino’s noise ordinance
criteria for stationary sources.
People are generally more sensitive and annoyed by noise occurring during the evening and
nighttime hours. Thus, another noise descriptor used in community noise assessments—the
community noise equivalent level (CNEL)—was introduced. The CNEL scale represents a time‐
weighted, 24‐hour average noise level based on the A‐weighted sound level. The CNEL accounts
for the increased noise sensitivity during the evening hours (7 p.m. to 10 p.m.) and nighttime hours
(10 p.m. to 7 a.m.) by adding 5 dBA and 10 dBA, respectively, to the average sound levels occurring
during the evening and nighttime hours. The CNEL noise metric (or a similar noise metric, the day‐
night level [Ldn]) is the basis for the County’s standards for mobile source noise such as traffic or rail
noise.
S OUND P ROPAGATION

Sound propagation (i.e., the passage of sound from a noise source to a receiver) is influenced by
geometric spreading, ground absorption, atmospheric effects, and shielding by natural and/or built
features.
Sound levels attenuate (or diminish) at a rate of approximately 6 dBA per doubling of distance from
an outdoor point source due to the geometric spreading of the sound waves. Atmospheric
conditions such as humidity, temperature, and wind gradients can also temporarily either increase
or decrease sound levels. In general, the greater the distance the receiver is from the source, the
greater the potential for variation in sound levels due to atmospheric effects. Additional sound
attenuation can result from built features such as intervening walls and buildings, and by natural
features such as hills and dense woods.
G ROUNDBORNE V IBRATION

Groundborne vibration is a small, rapidly fluctuating motion transmitted through the ground. The
strength of groundborne vibration attenuates fairly rapidly over distance. Some soil types transmit
vibration quite efficiently; other types (primarily sandy soils) do not. Several basic measurement
units are commonly used to describe the intensity of ground vibration. The descriptors used by the
Federal Transit Administration are peak particle velocity (PPV), in units of inches per second, and
velocity decibel (VdB). The calculation to determine PPV at a given distance is described in detail in
the acoustic analysis document (Dudek 2017).
Typical background vibration levels are between 50 and 60 VdB, and the level for minor cosmetic
damage to fragile buildings for blasting generally begins at 100 VdB. As a point of reference, the
average person can just barely perceive vibration velocity levels below 70 VdB (typically in the
vertical direction).
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SENSITIVE RECEPTORS
Noise‐sensitive land uses are those that may be subject to stress and/or interference from
excessive noise. Typically, residential uses are considered noise‐sensitive receptors. Other noise‐
sensitive land uses include schools, hospitals, and institutional uses such as churches and museums.
Industrial and commercial land uses are generally not considered sensitive to noise.
Short‐term noise measurements were conducted at six locations in the project vicinity, as shown
in Table 3.10‐2, Measured Noise Levels, and on Exhibit 3.10‐1, Noise Receiver Locations. The
nearest noise‐sensitive land uses to the proposed project site are residences surrounding the
proposed project site in all directions. No other noise‐sensitive land use types exist within several
thousand feet of the project site.
Table 3.10‐2:
Measured Noise Levels (dBA)
Site

Description

Average
Leq a

Maximum
Lmax b

Minimum
Lmin c

ST1

Eastern project boundary

36

59

21

ST2

Northeastern project boundary

37

53

21

ST3

Western project boundary

38

58

22

ST4

Southeastern project boundary

36

49

23

ST5

Southwestern project boundary

53

77

32

ST6

Eastern project boundary

60

90

27

Source: Dudek 2017, Table 6, see Appendix I.
a. Equivalent continuous sound level (time-average sound level)
b. Maximum noise level
c. Minimum noise level.

EXISTING CONDITIONS
Ambient noise in the proposed project area is primarily generated by distant traffic along State
Route 247 and local roadways in the project vicinity. Other ambient noise sources include distant
barking dogs. Ambient noise monitoring conducted at the project site as part of the acoustical
analysis indicates that the measured average noise levels ranged from approximately 36 dBA Leq to
60 dBA Leq.
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REGULATORY FRAMEWORK
FEDERAL
US ENVIRONMENTAL PROTECTION AGENCY
The US Environmental Protection Agency (1981) offers guidelines for community noise exposure in
the Noise Effects Handbook – A Desk Reference to Health and Welfare Effects of Noise. These
guidelines consider occupational noise exposure as well as noise exposure in homes. The EPA
recognizes an exterior noise level of 55 decibels day‐night level (dB Ldn) as a general goal to protect
the public from hearing loss, activity interference, sleep disturbance, and annoyance. The EPA and
other federal agencies have adopted suggested land use compatibility guidelines which indicate
that residential noise exposures of 55 to 65 dB Ldn are acceptable. However, the EPA notes that
these levels are not regulatory goals, but are levels defined by a negotiated scientific consensus,
without concern for economic and technological feasibility or the needs and desires of any
particular community.
FEDERAL TRANSIT ADMINISTRATION AND FEDERAL RAILROAD ADMINISTRATION STANDARDS
Although the Federal Transit Administration (FTA) standards are intended for federally funded
mass transit projects, the impact assessment procedures and criteria included in the FTA (2006)
Transit Noise and Vibration Impact Assessment manual are routinely used for projects proposed by
local jurisdictions that do not have vibration impact standards. The FTA and the Federal Railroad
Administration have published guidelines for assessing the impacts of groundborne vibration
associated with rail projects, which have been applied by other jurisdictions to other types of
projects. The FTA measure of the threshold of architectural damage for conventional sensitive
structures from groundborne vibration is 0.2 inches per second PPV.

STATE
The California Governor’s Office of Planning and Research’s noise element guidelines include
recommended exterior and interior noise level standards for local jurisdictions to identify and
prevent the creation of incompatible land uses due to noise. The guidelines contain a land use
compatibility table that describes the compatibility of various land uses with a range of
environmental noise levels in terms of the CNEL. Table 3.10‐3, Land Use Compatibility for
Community Noise Environments, presents guidelines for determining acceptable and unacceptable
community noise exposure limits for various land use categories. The guidelines also present
adjustment factors that may be used to arrive at noise acceptability standards that reflect the noise
control goals of the community, the particular community’s sensitivity to noise, and the
community’s assessment of the relative importance of noise pollution.
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Table 3.10‐3:
Land Use Compatibility for Community Noise Environments
Community Noise Exposure (Ldn or CNEL, dBA)
Land Use Category

Normally
Acceptable

Conditionally
Acceptable

Normally
Unacceptable

Clearly
Unacceptable

Residential – Low Density, Single‐Family,
Duplex, Mobile Homes

50–60

55–70

70–75

75–85

Residential – Multiple Family

50–65

60–70

70–75

70–85

Transient Lodging – Motel, Hotels

50–65

60–70

70–80

80–85

Schools, Libraries, Churches, Hospitals, Nursing
Homes

50–70

60–70

70–80

80–85

Auditoriums, Concert Halls, Amphitheaters

NA

50–70

NA

65–85

Sports Arenas, Outdoor Spectator Sports

NA

50–75

NA

70–85

Playgrounds, Neighborhood Parks

50–70

NA

67.5–75

72.5–85

Golf Courses, Riding Stables, Water Recreation,
Cemeteries

50–70

NA

70–80

80–85

Office Buildings, Business Commercial and
Professional

50–70

67.5–77.5

75–85

NA

Industrial, Manufacturing, Utilities, Agriculture

50–75

70–80

75–85

NA

Source: OPR 2003
Notes: NA: not applicable; Ldn: average day/night sound level; CNEL: community noise equivalent level
Normally Acceptable – Specified land use is satisfactory, based upon the assumption that any buildings involved are of normal
conventional construction, without any special noise insulation requirements.
Conditionally Acceptable – New construction or development should be undertaken only after a detailed analysis of the noise reduction
requirements is made and needed noise insulation features included in the design. Conventional construction, but with closed windows and
fresh air supply systems or air conditioning will normally suffice.
Normally Unacceptable – New construction or development should be discouraged. If new construction or development does proceed, a
detailed analysis of the noise reduction requirements must be made and needed noise insulation features included in the design.
Clearly Unacceptable – New construction or development should generally not be undertaken.

LOCAL
COUNTY OF SAN BERNARDINO 2007 GENERAL PLAN
The purpose of the County’s General Plan Noise Element is to limit the community’s exposure to
excessive noise levels. The element contains goals, policies, and programs that must be used to
guide decisions concerning land uses that are common sources of excessive noise levels. The
General Plan policies most applicable to the proposed project are included below.
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N OISE E LEMENT

Policy N 1.3

When industrial, commercial, or other land uses, including locally
regulated noise sources, are proposed for areas containing noise sensitive
land uses, noise levels generated by the proposed use will not exceed the
performance standards of Table N‐2 [Table 3.10‐3 in this EIR] within
outdoor activity areas. If outdoor activity areas have not yet been
determined, noise levels shall not exceed the performance standards listed
in Chapter 83.01 of the Development Code at the boundary of areas
planned or zoned for residential or other noise‐sensitive land uses.

Policy N 1.5

Limit truck traffic in residential and commercial areas to designated truck
routes; limit construction, delivery, and through‐truck traffic to designated
routes; and distribute maps of approved truck routes to County traffic
officers.

Policy N 1.6

Enforce the hourly noise‐level performance standards for stationary and
other locally regulated sources, such as industrial, recreational, and
construction activities as well as mechanical and electrical equipment.

Policy N 2.1

The County will require appropriate and feasible on‐site noise attenuating
measures that may include noise walls, enclosure of noise‐generating
equipment, site planning to locate noise sources away from sensitive
receptors, and other comparable features.

COUNTY OF SAN BERNARDINO DEVELOPMENT CODE
N OISE S TANDARDS

The County’s Development Code (Division 3, Countywide Development Standards; Chapter 83.01,
General Performance Standards, Section 83.01.080, Noise) sets interior and exterior noise
standards for specific land uses by type of noise source. Noise standards for stationary noise
sources are summarized in Table 3.10‐4, Noise Standards for Stationary Noise Sources. As shown,
the noise standard for residential properties is 55 dBA Leq from 7 a.m. to 10 p.m. and 45 dBA Leq
from 10 p.m. to 7 a.m. For industrial properties, the noise standard from stationary noise sources
is 70 dBA during any time of the day or night. Areas exposed to noise levels exceeding these
standards are considered noise‐impacted areas. The County’s Development Code exempts noise
from construction noise, provided that construction is limited to the hours between 7 a.m. and 7
p.m., except on Sundays or federal holidays.
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Table 3.10‐4:
Noise Standards for Stationary Noise Sources
Affected Land Uses (Receiving Noise)

7:00 a.m. – 10:00 p.m. Leq

10:00 p.m. – 7:00 a.m. Leq

Residential

55 dB(A)

45 dB(A)

Professional Services

55 dB(A)

55 dB(A)

Other Commercial

60 dB(A)

60 dB(A)

Industrial

70 dB(A)

70 dB(A)

Source: San Bernardino County 2014, Development Code, Section 83.01.080, Table 83-2
Notes:
Leq = (Equivalent Energy Level). The sound level corresponding to a steady-state sound level containing the same total energy as a timevarying signal over a given sample period, typically one, eight, or 24 hours.
dB(A) = (A-weighted Sound Pressure Level). The sound pressure level, in decibels, as measured on a sound level meter using the Aweighting filter network. The A-weighting filter de-emphasizes the very low and very high frequency components of the sound, placing
greater emphasis on those frequencies within the sensitivity range of the human ear.
Ldn = (Day-Night Noise Level). The average equivalent A-weighted sound level during a 24-hour day obtained by adding 10 decibels to the
hourly noise levels measured during the night (from 10:00 p.m. to 7:00 a.m.). In this way, Ldn takes into account the lower tolerance of
people for noise during nighttime periods.

Noise from mobile sources may affect adjacent properties adversely. When it does, the noise must
be mitigated for any new development to a level that does not exceed the standards for adjacent
mobile noise sources. The County’s noise standards for mobile sources (such as traffic) are
summarized in Table 3.10‐5, Noise Standards for Adjacent Mobile Noise Sources.
Table 3.10‐5:
Noise Standards for Adjacent Mobile Noise Sources
Ldn (or CNEL) dB(A)4

Land Use

Interior1

Exterior2

Single‐ and multi‐family, duplex, mobile homes

45

603

Hotel, motel, transient housing

45

603

Commercial retail, bank, restaurant

50

N/A

Office building, research/development, professional offices

45

65

Amphitheater, concert hall, auditorium, movie theater

45

N/A

Institutional/Public

Hospital, nursing home, school classroom, religious institution, library

45

65

Open Space

Park

N/A

65

Uses

Categories
Residential

Commercial

Source: San Bernardino County 2014, Development Code, Section 83.01.080, Table 83-3
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Table 3.10-5 Notes:
1. The indoor environment shall exclude bathrooms, kitchens, toilets, closets, and corridors.
2. The outdoor environment shall be limited to:
Mobile home parks
Hospital/office building patios
Hotel and motel recreation areas
Park picnic areas
Private yard of single-family dwellings
Multi-family private patios or balconies
School playgrounds
3. An exterior noise level of up to 65 dB(A) (or CNEL) shall be allowed provided exterior noise levels have been substantially mitigated through a
reasonable application of the best available noise reduction technology, and interior noise exposure does not exceed 45 dB(A) (or CNEL) with
windows and doors closed. Requiring that windows and doors remain closed to achieve an acceptable interior noise level shall necessitate
the use of air conditioning or mechanical ventilation.
4. CNEL = (community noise equivalent level). The average equivalent A-weighted sound level during a 24-hour day, obtained after addition of
approximately five decibels to sound levels in the evening from 7:00 p.m. to 10:00 p.m. and ten decibels to sound levels in the night from
10:00 p.m. to 7:00 a.m.

V IBRATION S TANDARDS

Section 83.01.090 of the County’s Development Code prohibits the operation of any device that
creates vibration that can be felt without the aid of instruments at or beyond the lot line, or which
produces a particle velocity greater than or equal to 0.2 inches per second measured at or beyond
the lot line.

STANDARDS OF SIGNIFICANCE
THRESHOLDS OF SIGNIFICANCE
The following thresholds of significance are based, in part, on CEQA Guidelines Appendix G. For
purposes of this EIR, the proposed project may have a significant adverse impact related to noise
and vibration if it 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.



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.



For a project located within an airport land use plan or, where such a plan has not been
adopted, within 2 miles of a public airport or public use airport, exposure of people residing
or working in the project area to excessive noise levels.



For a project in the vicinity of a private airstrip, exposure of people residing or working in
the project area to excessive noise levels.
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PROJECT IMPACTS AND MITIGATION
EXCEED NOISE STANDARDS
Impact 3.10‐1

The project would expose people to or would generate noise levels in
excess of standards established in the local general plan or noise
ordinance, or applicable standards of other agencies. Impacts would be
less than significant with mitigation.

SHORT‐TERM CONSTRUCTION
Project construction would consist of several phases, including site grading where necessary,
development of a staging area and site access roads, solar photovoltaic system assembly and
installation, energy storage structure, 220‐kV overhead transmission line, on‐site substation,
Southern California Edison 220‐kV Calcite Substation, loop‐in transmission lines, and
telecommunications. Construction would occur during the County’s allowable hours for such
activities. The noise levels generated by construction equipment would vary greatly, depending on
factors such as the type and specific model of the equipment, the operation being performed, and
the condition of the equipment. The average sound level of the construction activity also depends
on the amount of time that the equipment operates and the intensity of the construction during
the period of activity.
Construction equipment would include standard equipment such as graders, scrapers, backhoes,
loaders, cranes, dozers, water trucks, portable generators and air compressors, and miscellaneous
trucks. The maximum noise level ranges for various pieces of construction equipment at a distance
of 50 feet are depicted in Table 3.10‐6, Construction Equipment Noise Emission Levels. The
maximum noise levels at 50 feet for typical equipment would be up to 90 dBA for the type of
equipment normally used for this type of project. However, because equipment will be used
throughout the site and at different intervals during the construction workday, and due to the
typical operating cycles for construction equipment involving 1 or 2 minutes of full power operation
followed by 3 or 4 minutes at lower power settings, the hourly average noise levels would vary and
would likely be lower than the maximum noise levels discussed in the Existing Conditions
subsection above. Construction noise in a well‐defined area typically attenuates at approximately
6 dB per doubling of distance.
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Table 3.10‐6:
Construction Equipment Noise Emission Levels
Equipment Type

Typical Equipment dBA at 50 Feet

Generator

78

Loader

84

Paver

88

Pneumatic tools

85

Water pump

76

Vibratory pile driver (RTG Model RG21T)

85–90

Power hand saw

78

Shovel

82

Truck

88

Source: Dudek 2017, Table 7, Appendix I.
dBA = A-weighted decibel (adjusted for human frequencies)

The property boundaries of the closest residences are approximately 50 feet to the north and east
of the solar and energy storage site, and further from Calcite Substation. Construction equipment
would be spread out over the entire site, with some equipment operating along the perimeter of
the site, while the rest of the equipment may be located from several hundred to over 5,500 feet
from the same property perimeter. It is anticipated that a RTG Model RG21T vibratory pile driver
or similar smaller vibratory pile driver would be used to place the masts for the solar panels, similar
to the type of equipment used to install freeway guardrails. This size and type of pile‐driving
equipment is anticipated to generate a maximum noise level of approximately 85 to 90 dBA at a
reference distance of 50 feet. At a typical distance of approximately 500 feet or more, the
maximum noise level from pile driving would be approximately 65 to 70 dBA.
Assuming that pile driving occurs for approximately 20 percent of an hour at each tracker site, the
average hourly noise level would be approximately 78 to 83 dBA at 50 feet from the pile driver, or
approximately 67 to 71 dBA at 170 feet (the nearest distance between likely pile‐driving activities
and the residential property boundary to the north). Noise from construction could result in
annoyance at times to nearby noise‐sensitive land uses—specifically, residences. However, the
duration at any one location would be relatively brief, and project construction would comply with
County construction noise ordinance standards (i.e., construction activities would take place only
in the hours between 7 a.m. and 7 p.m. on weekdays, and not on Sundays or federal holidays). The
nearest noise‐sensitive land use is approximately 1,800 or more feet from the Calcite Substation
site and approximately 1,300 feet or more from the 220‐kV overhead transmission line.
Conventional construction methods (i.e., no pile driving or blasting) would be used and levels would
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be similar to those shown in Table 3.10‐6, Construction Equipment Noise Emission Levels, at a
distance of 50 feet. At a distance of 1,300 feet, the resultant noise levels would be approximately
30 decibels or more below those shown in Table 3.10‐6.
DECOMMISSIONING NOISE
Decommissioning would first involve removing the PV panels for sale into a secondary solar PV
panel market or recycling. The Calcite Substation would not be decommissioned. Most of the
components of the solar installation are made of materials that can be easily recycled. If the panels
can no longer be used in a solar array, the aluminum can be resold, and the glass can be recycled.
Other components of the solar installation, such as the solar array structure and mechanical
assemblies, can be recycled since they are made from galvanized steel. Equipment such as inverters
and switchgear can be reused, or their components recycled. The equipment pads are made from
concrete that can be crushed and recycled. Conduit and wire would be removed by uncovering
trenches and backfilling when done. The electrical wiring is made from copper and/or aluminum
and could also be reused or recycled.
Dismantling the solar and energy storage site would entail disassembly of the solar facilities and
substantive restoration of the site. Closure and decommissioning of the site would involve the
following:


The aboveground (detachable) equipment and structures would be disassembled and
removed from the site. Detachable elements include all solar arrays, inverters, and
associated controllers. Most of these materials can be recycled or reclaimed. Remaining
materials would be limited, contained, and disposed of at an appropriate off‐site facility.



Removal of solar array posts would entail vibration extraction in the case of vibration or
conventional pile‐driven installation. For solar arrays supported by concrete encasements,
if any, the concrete would be fully removed. Recycling of solar arrays is anticipated;
concrete would be disposed of or recycled off‐site.



Collector components would be removed.



If a new use was not proposed, the decommissioning would include removal of all ground‐
level components and preparation of the site with a soil stabilization agent, such as a
nontoxic permeable soil binding agent.

Noise levels from decommissioning would be similar to the construction process. A vibratory pile
driver could be used to extract the solar panel masts; this would result in similar noise levels as
those produced during the installation process. Similarly, the same types of heavy equipment and
vehicles would be used to decommission the site as were used to construct it. Decommissioning
activities would comply with County construction noise ordinance standards as detailed previously.
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Additionally, standardized minimization measures proposed by the project applicants (discussed
above) would further reduce noise from decommissioning activities at noise‐sensitive land uses.
Therefore, noise impacts from decommissioning would be less than significant.

LONG‐TERM OPERATION
On‐site noise sources associated with the proposed project would include pad‐mounted inverters,
a substation with a step‐up transformer at the southwestern project boundary, the energy storage
system, the backup diesel generator for groundwater wells and panel washing, and the Calcite
Substation west of SR 247. Each of these noise sources is discussed in the following text. Noise from
the tracker motors that would make brief, incremental adjustments to the angle of the PV panels
throughout the day is not included in the analysis, because their noise levels are very low
(approximately 40 dBA at a distance of 10 feet) and they operate for only a fraction of a second at
a time, every few minutes. The noise level from the tracker motors is therefore negligible.
Although the solar and energy storage site is a solar facility that would be active and operational
primarily during daytime hours, the PV module inverters and step‐up transformer may operate
during the early morning hours, and the energy storage structure would operate outside of daylight
hours. Therefore, to provide the most conservative assessment of potential noise impacts and to
account for a worst‐case scenario, the County’s nighttime noise standard for stationary source
noise (45 dBA at adjacent residential land uses) was used for the operational analysis.
BUILDING BLOCK INVERTERS
The PV panels would be electrically connected to adjacent panels to efficiently increase the output
voltage to 1,500 volts. An above‐ or belowground direct current collection system would deliver
the electricity to an inverter station, where the electricity is converted into alternating current at
an intermediate voltage, typically 34.5 kV. From the inverter stations, an above‐ or belowground
AC collection system would deliver the electricity to the on‐site substation, where the voltage will
be stepped up to the interconnection voltage.
The inverters and other electrical equipment are proposed to be housed in up to 17 enclosures
throughout the project site. The proposed GE 1500V 4MVA inverters have a noise level rating of
61.5 dBA at 3 feet, 49.5 dBA at 12 feet, and 37.4 at 50 feet. Although equivalent inverters may be
used to allow flexibility, they would have similar noise level ratings.
STEP‐UP TRANSFORMER (AT SUBSTATION)
The output from the solar field would be passed through a final interconnection step‐up
transformer to convert it to the grid tie voltage at 220 kV. Based on sound level emission data
provided by the project applicant for the solar and energy storage project, the specification for the
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step‐up transformer is a sound pressure level of 75 dBA at a distance of 3 feet from the device in
the horizontal plane.
ENERGY STORAGE SYSTEM
Noise from the energy storage system would be created by the associated heating, ventilation, and
air conditioning units, power inverters, and transformers associated with this type of facility.
Detailed plans are not yet available for the energy storage component, but using conservative
estimates, it was assumed that 10 HVAC units, 30 step‐up transformers, and 15 power inverters
would be utilized.
Information from the vendor for a similar energy storage project (Rugged LLC 2014) indicates the
HVAC unit that is supplied as standard equipment for these types of projects produces 68 dBA at a
distance of 50 feet during full operation (NACO Model 30RB120). The anticipated step‐up
transformer has a sound rating of 60 dB at 5 feet based on National Electric Manufacturers
Association ratings for the size of transformer anticipated to be used with storage battery systems.
The anticipated power inverter is a Xantrex model, or equivalent, which has a noise level rating of
77 dB at 6 feet.
BACKUP DIESEL GENERATOR
In the event that electrical power distribution cannot be delivered to the groundwater pump during
periodic panel washing, a power generator would be located adjacent to the well pump to provide
backup power, which would produce a noise level of 95 dBA at a distance of 3.28 feet (1 meter).
EQUIPMENT NOISE LEVELS AT PROPERTY LINES AND NOISE‐SENSITIVE LAND USES
The inverter pads would be distributed throughout the site among the PV modules, the backup
diesel generator would be in the northerly area of the site, and the step‐up transformer/substation
and energy storage areas would be in the southwest corner of the project site. Noise modeling
receiver locations were selected to estimate the worst‐case on‐site boundary and nearby noise‐
sensitive land use property boundary noise levels resulting from the inverters and the transformer,
primarily residences. The noise levels from all the noted equipment were combined and calculated
for the modeled receivers M1 through M9; see Exhibit 3.10‐1, Noise Receiver Locations. The
analysis takes into account limited noise attenuation, in particular, the reduction in noise with
distance from a point source (equivalent to 6 decibels per doubling of distance) and does not take
credit for attenuation from atmospheric absorption or ground attenuation. Additionally, no
structural or barrier shielding is assumed.
Table 3.10‐7, Unmitigated and Mitigated Operational Noise Summary, summarizes both
unmitigated and mitigated noise levels with all equipment operating, including the backup diesel
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generator. The unmitigated 1‐hour average sound levels with all equipment operating would range
from approximately 39 dBA Leq at receiver M8, a residential land use located to the west/northwest
of the project site, to 56 dBA Leq at receiver M9, along the solar and energy storage site’s southerly
boundary. It should be noted that the backup diesel generator is anticipated to only be operated
for periodic testing (up to once per month) or in the event that electrical power distribution cannot
be delivered to the groundwater pump.
Table 3.10‐8, Unmitigated and Mitigated Operational Noise Summary without Backup Diesel
Generator, summarizes both the unmitigated and mitigated noise levels with the backup generator
off but all other equipment operating. Under these conditions, the unmitigated 1‐hour average
sound levels with all equipment operating would range from approximately 36 dBA Leq at receiver
M1, a residential land use to the north of the solar and energy storage site, to 56 dBA Leq at receiver
M9, along the solar and energy storage site’s southerly boundary.
At the nearest noise‐sensitive land uses (M1 and M2 to the north and east, respectively), the
estimated noise level would be 45 and 42 dBA Leq, respectively, with the backup generator in
operation, and 36 and 38 dBA Leq, respectively, without the backup generator in operation. Either
with or without the backup generator operating, the noise levels would exceed either the County’s
daytime (7 a.m. to 10 p.m.) or nighttime (10 p.m. to 7 a.m.) noise ordinance standard at one or
more project boundaries or noise‐sensitive land uses nearest the solar and energy storage site and
thus, would result in a significant noise impact without mitigation. The primary causes of the
exceedances would be the HVAC and power inverters associated with the energy storage system.
Noise levels, as shown in Table 3.10‐7, would range from 39 to 56 dBA, the latter exceeding the
55 dBA daytime noise standard. Receivers M6, M5, and M9 are shown to experience levels higher
than the 45‐dBA nighttime noise standard.
A mitigation measure (NOI‐1) is included below, which would reduce these operational noise levels
to a less than significant level. Mitigation includes measures such as quieter HVAC units and
relocating the HVAC units, step‐up transformers, and power inverters such that the energy storage
building provides acoustical shielding to the residences east of the project site. As shown, the
resultant noise levels would range from 35 to 44 dBA Leq with all equipment operating including
the backup generator, and 29 to 43 dBA Leq with all equipment running except the backup
generator. Thus, mitigation measure NOI‐1 would reduce noise levels below the County’s 45 dBA
Leq noise standard.

San Bernardino County
3.10‐17

Ord Mountain Solar
Environmental Impact Report

3.10 Noise

Table 3.10‐7:
Unmitigated and Mitigated Operational Noise Summary (dBA Leq)
Receiver

Unmitigated
Noise Level

Daytime

Nighttime

Noise Standard
Exceeded?

Mitigated
Noise Level

Noise Standard
Exceeded?

M1

45

55

45

No

44

No

M2

42

55

45

No

40

No

M3

41

55

45

No

37

No

M4

45

55

45

No

39

No

M5

50

55

45

Yes

43

No

M6

46

55

45

Yes

40

No

M7

44

55

45

No

39

No

M8

39

55

45

No

35

No

M9

56

55

45

Yes

42

No

Source: Dudek 2017, Table 10, see Appendix I.

Table 3.10‐8:
Unmitigated and Mitigated Operational Noise Summary without Backup Diesel Generator
(dBA Leq)
Receiver

Unmitigated
Noise Level

Daytime

Nighttime

Noise Standard
Exceeded?

Mitigated
Noise Level

Noise Standard
Exceeded?

M1

33

55

45

No

29

No

M2

31

55

45

No

31

No

M3

33

55

45

No

33

No

M4

38

55

45

No

38

No

M5

43

55

45

No

43

No

M6

39

55

45

No

39

No

M7

37

55

45

No

37

No

M8

31

55

45

No

31

No

M9

56

55

45

Yes

41

No

Source: Dudek 2017, Table 11, Appendix I.
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CALCITE SUBSTATION AND OVERHEAD TRANSMISSION LINE
Noise from the Calcite Substation and the associated overhead transmission line would be minimal
during operation because the project generally lacks pumps, motors, or other equipment that
would generate mechanical noise. Noise sources would include HVAC systems and occasional
corona discharge noise. Noise levels at the nearest sensitive receptor will be confirmed and
abatement implemented if levels exceed 45 dBA, consistent with mitigation measure NOI‐1.
Corona discharge is a phenomenon associated with high voltage (over 220 kV) transmission lines
under certain conditions. It occurs when the localized electrical field near an energized conductor
produces a tiny electric discharge that ionizes the air surrounding the conductors. Corona discharge
is most prevalent during moist or wet conditions, which is not a typical condition in the project
area. This audible noise from the substation equipment and transmission lines is generally barely
audible in fair weather conditions on higher voltage lines. During wet weather conditions, water
drops collect on the conductor and increase corona activity so that a crackling or humming sound
may be heard near the line. Noise levels from corona discharge at large distances (i.e., 1,300 feet
or more away) would be largely inaudible and thus, would be less than significant.
Mitigation Measures:
Ord Mountain Solar and Energy Storage project and Calcite Substation project:
NOI‐1

HVAC systems shall not exceed 45 dBA at the nearest sensitive receptor. The HVAC
units, step‐up transformers, and power inverters associated with the energy storage
system shall be located, enclosed, or shielded, if necessary to meet this standard. A
final noise study shall be submitted to the satisfaction of the County demonstrating
that noise will not exceed 45 dBA at nearby sensitive receptors.

Level of Significance: Less than significant with mitigation.
PERMANENT NOISE INCREASE
Impact 3.10‐2

The project would result in a substantial permanent increase in ambient
noise levels in the project vicinity above levels existing without the
project. This impact would be less than significant with mitigation.

As discussed in Impact 3.10‐1 above, on‐site noise sources associated with the proposed project
would include pad‐mounted inverters, a substation with a step‐up transformer at the
southwestern project boundary, the energy storage system, the backup diesel generator for
groundwater wells and panel washing, and the Calcite Substation west of SR 247.
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At the nearest noise‐sensitive land uses, the estimated noise level would be 45 and 42 dBA Leq with
the backup generator in operation, and 36 and 38 dBA Leq without the backup generator in
operation. Either with or without the backup generator operating, the noise levels would exceed
either the County’s daytime (7 a.m. to 10 p.m.) or nighttime (10 p.m. to 7 a.m.) noise standard at
one or more project boundaries or noise‐sensitive land uses nearest the solar and energy storage
site and thus, would result in a significant noise impact without mitigation. The primary causes of
the exceedances would be the HVAC and power inverters associated with the energy storage
system.
Mitigation measure NOI‐1 would reduce these operational noise levels to a less than significant
level. Mitigation includes measures such as quieter HVAC units and relocating HVAC units, step‐up
transformers, and power inverters such that the energy storage building provides acoustical
shielding to the residences east of the project site. The resultant noise levels would range from 35
to 44 dBA Leq with all equipment operating including the backup generator, and 29 to 43 dBA Leq
with all equipment running except the backup generator. Thus, mitigation measure NOI‐1 would
result in noise levels below the County’s 45 dBA Leq noise standard.
Mitigation Measure: Implement mitigation measure NOI‐1.
Level of Significance: Less than significant with mitigation.
TEMPORARY NOISE INCREASE
Impact 3.10‐3

The project would not result in a substantial temporary or periodic
increase in ambient noise levels in the project vicinity above levels
existing without the project. This impact would be less than significant.

As discussed in Impact 3.10‐1 above, proposed project construction would consist of several
phases. Noise levels generated by construction equipment would vary greatly, depending on
factors such as the type and specific model of the equipment, the operation being performed, and
the condition of the equipment.
Construction equipment would include standard equipment such as graders, scrapers, backhoes,
loaders, cranes, dozers, water trucks, portable generators and air compressors, and miscellaneous
trucks. The maximum noise levels at 50 feet for typical equipment would be up to 90 dBA for the
type of equipment normally used for this type of project (refer to Table 3.10‐6 for maximum noise
level ranges for all construction equipment). However, because equipment will be used throughout
the site and at different intervals during the construction day, and due to the typical operating
cycles for construction equipment, the hourly average noise levels would vary and would likely be
lower than the maximum noise levels discussed in the Existing Conditions subsection above.
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Construction noise in a well‐defined area typically attenuates at approximately 6 dB per doubling
of distance.
Noise from construction could result in annoyance at times to nearby noise‐sensitive land uses—
specifically, residences. However, the duration at any one location would be relatively brief, and
project construction would comply with County construction noise ordinance standards (i.e.,
construction activities would take place only between the hours of 7 a.m. and 7 p.m. on weekdays,
and not on Sundays or federal holidays). Therefore, noise from construction would have a less than
significant impact.
Mitigation Measures: None required.
Level of Significance: Less than significant.
EXCESSIVE VIBRATIONS
Impact 3.10‐4

The project would not result in exposure of persons to or the generation
of excessive groundborne vibration or groundborne noise levels. This
impact would be less than significant.

Groundborne vibration is a small, rapidly fluctuating motion transmitted through the ground that
diminishes (attenuates) rapidly over distance. The proposed project would not create substantial
levels of groundborne vibration during operation. Anticipated groundborne vibration from heavy
equipment operations during project construction was evaluated and compared to relevant
vibration impact criteria using the FTA’s (2006) Transit Noise and Vibration Impact Assessment,
which provides vibration impact criteria and recommended methodologies and guidance for
assessment of vibration effects.
At a distance of approximately 50 feet, the vibration level from heavy construction machinery (such
as a loaded truck or a drilling rig) would be between approximately 0.027 inches per second PPV
and 0.031 inches per second PPV. At a distance of 170 feet (the distance from the nearest
residential property to likely pile‐driving activity), vibration levels would be approximately 0.041
inches per second PPV. Vibration levels of this magnitude would likely be imperceptible at the lot
line and would be well below the County’s and the FTA’s threshold of 0.20 inches per second PPV.
Therefore, short‐term construction‐related vibration impacts would be less than significant.
Mitigation Measures: None required.
Level of Significance: Less than significant.
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PUBLIC AIRPORT
Impact 3.10‐5

The project would not be located within an airport land use plan or,
where such plan has not been adopted, within 2 miles of a public airport
or public use airport, and would not expose people residing or working
in the project area to excessive noise levels. There would be no impact.

According to a list of airport compatibility land use plans for public use airports located in the
county (as provided by San Bernardino County Land Use Services), the proposed project is not
located in the vicinity of any airports. The nearest airport is the privately owned Holiday Ranch
Airport, approximately 7.5 miles to the west of the project site. The project site is not located within
the boundaries of any airport land use compatibility plan, nor is it within any airport’s noise impact
zone. Therefore, the project would not expose people working in the project area to excessive noise
levels associated with aircraft. No impacts would occur.
Mitigation Measures: None required.
Level of Significance: No impact.
PRIVATE AIRSTRIP
Impact 3.10‐6

The project would not be located in the vicinity of a private airstrip and
would not expose people residing or working in the project area to
excessive noise levels. There would be no impact.

Refer to the discussion for Impact 3.10‐5, above.
Mitigation Measures: None required.
Level of Significance: No impact.
CUMULATIVE IMPACTS
Impact 3.10‐7

The project would not result in cumulative noise impacts. Impacts would
be less than significant.

When determining whether the overall noise (and vibration) impacts from cumulative projects
would be cumulatively significant and whether the projects’ incremental contribution to any
significant cumulative impacts would be cumulatively considerable, it is important to note that
noise and vibration are localized occurrences; as such, they decrease rapidly in magnitude as the
distance from the source to the receptor increases. Therefore, only those cumulative projects and
identified in Table 3.0‐1 and Exhibit 3‐1 in Section 3.0, that are in the direct vicinity of the project
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study areas and those that are considered influential in regard to noise and vibration, would have
the potential to be considered in a cumulative context with the projects’ incremental contribution.

SHORT‐TERM CONSTRUCTION
Construction equipment noise from the cumulative projects identified in Table 3.0‐1 and
Exhibit 3‐1 in Section 3.0 would be similar in nature and magnitude to those identified for the
proposed project. Specifically, noise levels from on‐site construction activities would fluctuate
depending on the particular type, number, and duration of usage for the varying equipment. As
shown in Table 3.10‐6, the maximum noise levels at 50 feet for typical equipment would be up to
90 dBA for the type of equipment normally used for this type of project. However, because
equipment will be used throughout the site and at different intervals during the construction
workday, and due to the typical operating cycles for construction equipment involving 1 or 2
minutes of full power operation followed by 3 or 4 minutes at lower power settings, the hourly
average noise levels would vary and would likely be lower than the maximum noise levels discussed
in the Existing Conditions subsection above. These noise levels would exceed applicable standards
at nearby sensitive receptors and/or result in substantial increases in ambient noise levels
especially during the more noise‐sensitive hours of the day. While temporary, short‐term
construction source noise levels from the cumulative projects could be considered exempt if such
noise would only occur during the daytime hours, there is no guarantee that all of the cumulative
projects would include such restrictions. Therefore, the cumulative projects could generate
significant impacts related to short‐term exposure of sensitive receptors to increased equipment
noise. Construction of the projects could also result in a significant impact from temporary,
short‐term equipment noise levels in the direct vicinity and possible during the same time frame
as the cumulative projects.
Each cumulative project would require separate discretionary approval and CEQA assessment,
which would address potential construction‐related noise impacts and identify necessary
mitigation measures, where appropriate. Therefore, it is anticipated that the cumulative projects
would result in less than significant construction‐related noise impacts, and these impacts would
not be cumulatively considerable.
Groundborne noise and vibration levels from construction of the cumulative projects identified in
Table 3.0‐1 and Exhibit 3‐1 in Section 3.0 would be similar in nature and magnitude to those
identified for the proposed project. Specifically, construction activities would result in varying
degrees of temporary groundborne noise and vibration, depending on the specific construction
equipment used and activities involved. As discussed above, at a distance of approximately 50 feet,
the vibration level from heavy construction machinery (such as a loaded truck or a drilling rig) would
be between approximately 0.027 inches per second PPV and 0.031 inches per second PPV. At a
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distance of 170 feet (the distance from the nearest residential property to likely pile‐driving
activity), vibration levels would be approximately 0.041 inches per second PPV. Vibration levels of
this magnitude would likely be imperceptible at the lot line and would be well below the County’s
and the FTA’s threshold of 0.20 inches per second PPV.
Each of the cumulative projects would require separate CEQA analysis and approval relative to
groundborne vibration, and as such, it is anticipated that the cumulative projects would result in
less than significant vibration impacts. These impacts would not be cumulatively considerable.

LONG‐TERM OPERATION
Stationary‐source and vehicular noise from the cumulative projects identified in Table 3.0‐1 and
Exhibit 3‐1 in Section 3.0 would be similar in nature and magnitude to those discussed for the
proposed project for mechanical HVAC equipment, emergency electrical generators, pumps,
parking lot activities, delivery activities, employee vehicular trips, and electrical substation and
transmission facilities. Operation of the cumulative projects could result in long‐term stationary
source noise levels that exceed applicable standards at nearby sensitive receptors and/or result in
substantial increases in ambient noise levels. As discussed above, operation of the proposed
project could result in a significant impact from long‐term stationary source noise levels. However,
implementation of mitigation measure NOI‐1 (which includes measures such as quieter HVAC units
and relocating the HVAC units, step‐up transformers, and power inverters such that the energy
storage building provides acoustical shielding to the residences east of the project site) would
reduce this impact to a less than significant level.
Each cumulative project would require separate discretionary approval and CEQA assessment,
which would address potential operational noise impacts and identify necessary mitigation
measures, where appropriate. All projects would be required to adhere to federal, state, and local
requirements for noise impacts. Therefore, the cumulative projects are not anticipated to result in
significant long‐term cumulative noise impacts.
Mitigation Measure: NOI‐1
Level of Significance: Less than significant.
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