4.6 – NOISE

4.6

NOISE

4.6.1

Environmental Setting

This section describes the existing noise environment in and around site of the Mitchell Farms
Subdivision (proposed project) and identifies noise levels expected to be generated by operation
of the proposed project. Receptors that may potentially be affected by noise are identified, and
the criteria used to evaluate the effect of project-generated noise upon the existing noise
environment. This section also describes the fundamentals of acoustics, the results of a site
reconnaissance, the sound levels measured at the site.
No comments regarding noise were received in response to the Notice of Preparation for this
draft environmental impact report (EIR). The Notice of Preparation and comments received in
response to that document are provided in Appendix A of this EIR.
The information used to prepare this analysis is based on the Environmental Noise Analysis
prepared for the project by Dudek, which is provided in Appendix F of this Draft EIR.
Characteristics of Environmental Noise
Fundamentals of Acoustics
Noise is generally defined as loud, unpleasant, unexpected, or undesired sound that disrupts or
interferes with normal human activities. Although exposure to high noise levels over an extended
period has been demonstrated to cause hearing loss, the principal human response to noise is
annoyance. The response of individuals to similar noise events is diverse and influenced by the
type of noise, the perceived importance of the noise, its appropriateness in the setting, the time of
day, the type of activity during which the noise occurs, and the sensitivity of the individual.
Sound is a physical phenomenon consisting of minute vibrations that travel through a medium,
such as air, and are sensed by the human ear. Sound is generally characterized by a number of
variables including frequency and level. Frequency describes the sound’s pitch and is measured
in Hertz (Hz), while intensity describes the sound’s loudness and is measured in decibels (dB).
Decibels are measured using a logarithmic scale. A sound level of 0 dB is approximately the
threshold of human hearing and is barely audible under extremely quiet listening conditions.
Normal speech has a sound level of approximately 60 dB. Sound levels above approximately 120
dB begin to be felt inside the human ear as discomfort and eventually pain at still higher levels.
The minimum change in the sound level of individual events that an average human ear can
detect is approximately 3 dB. An increase (or decrease) in sound level of approximately 10 dB is
usually perceived by the average person as a doubling (or halving) of the sound’s loudness, this
relation holds true for loud sounds and for quieter sounds.
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Because of the logarithmic nature of the decibel unit, sound levels cannot be added or subtracted
directly and are somewhat cumbersome to handle mathematically. However, some simple rules
of thumb are useful in dealing with sound levels. First, if a sound’s source is doubled, the sound
level increases by 3 dB, regardless of the initial sound level. Thus, for example:
60 dB + 60 dB = 63 dB, and
80 dB + 80 dB = 83 dB
Hertz is a measure of how many times each second the crest of a sound pressure wave passes a
fixed point. For example, when a drummer beats a drum, the skin of the drum vibrates a number
of times per second. A particular tone that makes the drum vibrate 100 times per second
generates a sound pressure wave that is oscillating at 100 Hz; this pressure oscillation is
perceived as a tonal pitch of 100 Hz. Sound frequencies between 20 Hz and 20,000 Hz are within
the range of sensitivity of the human ear.
Sound from a tuning fork (a pure tone) contains a single frequency. In contrast, most sounds one
hears in the environment consist of a broad band of frequencies differing in sound level. The
method commonly used to quantify environmental sounds consists of evaluating all of the
frequencies of a sound according to a weighting system that reflects the fact that human hearing
is less sensitive at low frequencies and extremely high frequencies than at the mid-range
frequencies. This is called “A” weighting, and the decibel level measured is called the
A-weighted sound level (dBA). In practice, the level of a noise source is conveniently measured
using a sound level meter that includes a filter corresponding to the dBA curve, which deemphasizes low and high frequencies of sound in a manner similar to the human ear.
Although the A-weighted sound level may adequately indicate the level of environmental noise
at any instant in time, community noise levels vary continuously. Most environmental noise
includes a conglomeration of noise from several sources that creates a relatively steady
background noise in which no particular source is identifiable. A single descriptor called the
equivalent sound level (Leq) represents the “equivalent” constant sound level that would have to
be produced by a given source to equal the fluctuating level measured. Leq is the mean
A-weighted sound level during a measured time interval. In addition, it is often desirable to
know the acoustic range of the noise source being measured. This is accomplished through the
Lmax and Lmin indicators. They represent the maximum and minimum noise levels measured.
To describe the time-varying character of environmental noise, the statistical noise descriptors
L10, L50, and L90 are commonly used. They are the noise levels equaled or exceeded during 10%,
50%, and 90% of a stated time. Sound levels associated with the L10 typically describe transient
or short-term events, while levels associated with the L90 describe the steady-state (or most
prevalent) noise conditions.
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Another sound measure known as the day/night average noise level (Ldn) is defined as the
A-weighted average sound level for a 24-hour day. It is calculated by adding a 10 dBA penalty to
sound levels in the night (10 p.m. to 7 a.m.) to compensate for the increased sensitivity to noise
during the quieter evening and nighttime hours. The Ldn is used by agencies such as the U.S.
Department of Housing and Urban Development, the State of California, Placer County, and the
City of Citrus Heights (City) to define acceptable land use compatibility with respect to noise.
Community Noise
Community noise is commonly described in terms of the “ambient” noise level, which is
defined as the all-encompassing noise level associated with a given noise environment. A
common statistical tool to measure the ambient noise level is the average, or equivalent, sound
level (Leq), over a given time period (usually 1 hour). The Leq is the foundation of the day/night
average noise descriptor (Ldn), and shows very good correlation with community response to
noise for the average person.
The Ldn is based on the average noise level over a 24-hour day, with a +10 dB weighting applied to
noise occurring during nighttime (10 p.m. to 7 a.m.) hours. The nighttime penalty is based upon the
assumption that people react to nighttime noise exposures as though they were twice as loud as
daytime exposures. Because Ldn represents a 24-hour average, it tends to disguise short-term
variations in the noise environment. Where short-term noise sources are an issue, noise impacts may
be assessed in terms of maximum noise levels, hourly averages, or other statistical descriptors.
Perception of Loudness
The perceived loudness of sounds and corresponding reactions to noise are dependent on many
factors, including sound pressure level, duration of intrusive sound, frequency of occurrence,
time of occurrence, and frequency content. As mentioned above; however, within the usual range
of environmental noise levels, perception of loudness is relatively predictable, and can be
approximated by weighing the frequency response of a sound level meter by means of the
standardized A-weighing network. Table 4.6-1 shows examples of noise levels for several
common noise sources and environments.
Table 4.6-1
Typical Sound Levels in the Environment and Industry
Common Outdoor Activities
—
Jet flyover at 300 meters (1,000 feet)
Gas lawn mower at 1 meter (3 feet)
Diesel truck at 15 meters (50 feet), at 80 kph
(50 mph)

Noise Level (dB)
110
100
90
80
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Table 4.6-1
Typical Sound Levels in the Environment and Industry
Common Outdoor Activities
Noisy urban area, daytime gas lawn mower at 30
meters (100 feet)
Commercial area, heavy traffic at 90 meters (300 feet)
Quiet urban daytime

Noise Level (dB)
70

Quiet urban nighttime
Quiet suburban nighttime
Quiet rural night time
—
Lowest threshold of human hearing

60
50
40
30
20
10
0

Common Indoor Activities
Vacuum cleaner at 3 meters (10 feet)
Normal speech at 1 meter (3 feet)
Large business office
Dishwasher, next room
Theater, large conference room (background)
Library
Bedroom at night, concert hall (background)
Broadcast/recording studio
Lowest threshold of human hearing

Source: Caltrans 2013.
Notes: kph = kilometers per hour; mph = miles per hour

Sound Propagation
It is commonly understood that sound decreases with distance. However, the propagation of
sound is dependent on considerably more variables than distance alone. Those variables include
the type of noise source (point, moving point, or line sources), the directionality of the noise
source, the frequency content of the source (low frequency sound is absorbed in the atmosphere
at a slower rate than high-frequency sound and therefore carries farther), atmospheric conditions
(wind, temperature, humidity, gradients), ground type (e.g., dirt, grass fields, concrete), shielding
(structures, noise barriers, topography), and vegetation.
For the purposes of assessing noise sources within the project site, traffic on public roadways is
considered a “moving point” source. The sound level decay rate for this type of source is 4.5 dB
per doubling of distance from the source.
Existing Noise Receptors
The project site is currently occupied by a golf course and driving range. Residential land uses
exist to the north, east, and west. To the south the site is bounded by commercial land uses
including a car wash. To the north an existing utility station is located adjacent to residences.
Existing Ambient Noise Levels
Dudek visited the proposed project site on May 22, 2017 and September 21, 2017 to measure
ambient sound levels in the vicinity. Christopher Barnobi of Dudek conducted the sound level
measurements. Golfers (disc golfers) and pedestrians were seen walking and riding golf carts on
the site. Figure 4.6-1 shows the measurement locations marked on a site map.
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Short-term measurements were collected at four locations, which are labeled as ST1 through ST4 on
Figure 4.6-1. Each measurement was taken for five minutes; the results are provided in Table 4.6-2.
Table 4.6-2
Short-Term Sound Level Measurements
Nearest
Street
Sunrise
Boulevard
Fair Oaks
Boulevard
Arcadia Drive
Greenback
Lane

Measurement*
ST1

Distance to
Roadway Edge
8 feet

ST2

18 feet

ST3

6 feet

ST4

8 feet

Observed Noise Sources
Traffic, parking lot operations

Leq1
72

Cars
167

MT/
HT2
2

B1
1

MC1
2

Traffic, distant
conversation/yelling
Traffic, distant
conversation/yelling
Traffic

68

106

2

0

0

64

40

0

0

0

76

220

2

0

1

Notes:
1
Equivalent Continuous Sound Level (Time-Average Sound Level)
2
Medium Trucks or Heavy Trucks depending on the road segment count
3
Buses
4
Motorcycles
*
Conditions: Temperature: 90° Fahrenheit, clear sky, 3 miles-per-hour light/gusty southwest wind

The noise levels identified in Table 4.6-2 indicate the general noise exposure in the project area;
however, noise levels at specific locations will vary depending on proximity to roads and other
noise sources.
At each of the long-term measurement locations, which are labeled LT1 through LT4 on Figure
4.6-1, noise level data was collected hourly from midafternoon Monday, May 22, 2017, into
Tuesday May 23, 2017. Those hourly equivalent levels (Leq) were averaged together to
determine the typical noise levels for each location, as presented in Table 4.6-3. Averages for the
daytime and nighttime are presented as a reference of existing noise levels in the vicinity.
Table 4.6-3
Long-Term Sound Level Measurements

Site/
Instrument #
LT1

LT2

Location
Description
Center of project
site near existing
apartments
Southern part of
project site near
commercial area

Daytime Average Noise Levels
7 a.m.-10 p.m.
Leq
52

(dBA)
Nighttime Average Noise
Levels 10 p.m.- 7 a.m.
Leq
57

CNEL
63

Ldn
63

49

49

57

56
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Table 4.6-3
Long-Term Sound Level Measurements

Site/
Instrument #
LT3

LT4

Location
Description
Center of project
site on the north
side of the existing
apartments
Substation site,
north boundary of
project site

Daytime Average Noise Levels
7 a.m.-10 p.m.
Leq
56

(dBA)
Nighttime Average Noise
Levels 10 p.m.- 7 a.m.
Leq
46

CNEL
57

Ldn
57

53

48

57

56

Unusually high noise levels were observed during late night hours from 11pm to about 2 am
during the May 22 measurements. Given the unusual nature of this noise level pattern, Dudek
repeated the measurement at the apartment complex at the center of the project site. On
September 21, 2017, Dudek visited the site again to conduct another series of ambient sound
level measurements. LT3 was conducted on the north side of the apartment complex. LT4 was
conducted near the electrical substation at the northern boundary of the project site.
LT3 shows similar results to LT2 for the Ldn and Community Noise Equivalent Level (CNEL)
noise metrics. Daytime noise levels are higher; this is likely due to the close proximity of the
LT3 measurement location to existing residences. Based on the results from LT3, the general
ambient noise levels in the area are approximately 57 dBA Ldn or CNEL with the potential to
increase into the 60s dBA.
LT4 was also selected as a measurement location due to a concern about the potential for the
project’s proximity to the electrical substation north of the site to expose future project site
residents to unacceptable noise levels. During set up and collection of the noise monitoring
equipment, an audible electrical buzz could be heard emanating from the substation.

4.6.2

Regulatory Setting

Federal Regulations
The EPA has set forth guidelines regarding noise levels identified as a requisite to protect public
health and welfare related to noise in its document entitled “Information on Levels of Environmental
Noise Requisite to Protect Public Health and Welfare with an Adequate Margin of Safety.” This
document provides 24-hour exposure limits to protect against hearing loss as 70 dB Leq (24), and
indoor residential activity not be exposed to greater than Ldn of 45 dBA (EPA 1974).
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In order to determine a significant increase in noise exposure from the existing conditions to existing
plus project condition or cumulative to cumulative plus project, the values in Table 4.6-4 are used as
recommendations based on studies by the Federal Interagency Committee on Noise (FICON). The
FICON studies assessed the annoyance effects of changes in ambient noise levels resulting from
aircraft operations. The 2000 FICON findings provide some guidance as to the significance of
changes in ambient noise levels due to transportation noise sources. The FICON recommendations
are based on studies that relate aircraft and traffic noise levels to the percentage of persons highly
annoyed by the noise. Annoyance is a summary measure of the general adverse reaction of people to
noise that interferes with speech and conversation, sleep, or the desire for a tranquil environment.
The rationale for the FICON recommendations is that it is possible to consistently describe the
annoyance of people exposed to transportation noise in terms of Ldn. The changes in noise exposure
relative to existing noise levels, as shown in Table 4.6-4, are considered to be changes that are
sufficient to cause annoyance and potentially to interfere with normal activities at sensitive land uses.
Although the FICON recommendations were specifically developed to address aircraft noise
impacts, they are used in this analysis for traffic noise described in terms of Ldn.
As shown in Table 4.6-4, an increase in noise from similar sources of 5 dBA or more would be
noticeable where the ambient level is less than 60 dBA. Where the ambient level is between 60
and 65 dBA, an increase in noise of 3 dBA or more would be noticeable, and an increase of 1.5
dBA or more would be noticeable where the ambient noise level exceeds 65 dBA Ldn. The
rationale for the criteria shown in Table 4.6-4 is that, as ambient noise levels increase, a smaller
increase in noise resulting from a project would be noticeable.
Table 4.6-4
Measures of Substantial Increase for Transportation Noise Exposure
Ambient Noise Level Without Project
<60 dBA
<60–65 dBA
>65 dBA

Significant Impact Occurs if the Project Increases Ambient Noise Levels by:
+ 5 dBA or more
+ 3 dBA or more
+ 1.5 dBA or more

Source: FICON 2000.

State Regulations
Sections 46000 through 46080 of the California Health and Safety Code, known as the California
Noise Control Act of 1973, declares that excessive noise is a serious hazard to the public health
and welfare and that exposure to certain levels of noise can result in physiological,
psychological, and economic damage. It also identifies a continuous and increasing
bombardment of noise in the urban, suburban, and rural areas. The California Noise Control Act
declares that the State of California has a responsibility to protect the health and welfare of its
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citizens by the control, prevention, and abatement of noise. It is the policy of the state to provide
an environment for all Californians free from noise that jeopardizes their health or welfare.
In 1974, the California Commission on Housing and Community Development adopted noise
insulation standards for hotels, motels, dormitories, and multi-family residential buildings (Title
24, Part 2, California Code of Regulations). Title 24 establishes standards for interior room noise
(attributable to outside noise sources). The regulations also specify that acoustical studies must
be prepared whenever a multi-family residential building or structure is proposed to be located
near an existing or adopted freeway route, expressway, parkway, major street, thoroughfare, rail
line, rapid transit line, or industrial noise source, and where such noise source or sources create
an exterior CNEL (or Ldn) of 60 dBA or greater. Such acoustical analysis must demonstrate that
the residence has been designed to limit intruding noise to an interior CNEL (or Ldn) of at least
45 dBA [California's Title 24 Noise Standards, Chap. 2-35].
Local Regulations
City of Citrus Heights General Plan
The City of Citrus Heights General Plan Noise Element includes goals and policies, along with
maximum acceptable noise levels for various land uses. These are intended to inform and guide
development in ways that reduce noise impacts. Applicable policies and noise limits are listed below.
Policy 52.1: Review proposed development projects for compliance with the standards in Table
9: Acceptable Noise Levels [Table 4.6-5]. If it appears that a project may exceed the limits of
Table 9, require an acoustical analysis to identify potential noise levels and attenuation methods.
Table 4.6-5
City of Citrus Heights General Plan Table 9: Acceptable Noise Levels

Land Use Category
Residential: Low-Density SingleFamily, Duplex, Mobile Homes
Playgrounds, Neighborhood Parks

Normally
Acceptable1
60

Community Noise Exposure Ldn or CNEL, dBA
Conditionally
Normally
Clearly
Acceptable2
Unacceptable3
Unacceptable4
65
75
85

70

--

75

85

Source: City of Citrus Heights 2002
1
Specified land use is satisfactory, based upon the assumption that any buildings involved are of normal conventional construction, without
any special noise insulation requirements.
2
New construction or development should be undertaken only after a detailed analysis of the noise reduction requirement 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.
3
New construction or development should generally 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.
4
New construction or development should generally not be undertaken.
5
For residential multiple family uses located in Commercial zone districts, exterior space standards apply only to common outdoor
recreational areas.
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Policy 52.2: New residential development projects shall be designed and constructed to meet
acceptable exterior noise level standards shown in Table 9, as follows:


The maximum exterior noise level of 60 dBA Ldn shall be applied in residential areas where
outdoor use is a major consideration (such as backyards in single-family housing
developments and recreation areas in multi-family housing projects). Where the City
determines that providing a Ldn of 60 dBA or lower is not feasible, the noise level in outdoor
areas shall be reduced to as close to the standards as feasible through project design.



Indoor noise levels shall not exceed a Ldn of 45 dBA in new residential housing units.



Noise levels in new residential development exposed to an exterior Ldn of 60 dBA or
greater shall be limited to a maximum instantaneous noise level (e.g., trucks on busy
streets, train-warning whistles) in bedrooms of 50 dBA Lmax. Maximum instantaneous
noise levels in all other habitable rooms shall not exceed 55 dBA Lmax.

Policy 52.3: Protect the community, especially noise sensitive receptors, including schools,
residences and care facilities, from excessive noise. Residential uses located in a commercial
zone are not considered noise sensitive receptors.
Policy 52.4: Require major development proposals to reduce noise impacts on adjacent
properties through appropriate techniques including, but not limited to, the following strategies:


Permit well-designed sound walls when compatible with the surrounding area



Screen and control nose sources such as parking, loading docks and mechanical equipment



Increase setbacks for noise sources from adjacent dwellings



Whenever possible, retain fences, walls or landscaping that serve as noise buffers
(although design, safety and other impacts must also be addressed)



Use soundproofing material and double-glazed windows



Control hours of operation, including deliveries and trash pickup

Policy 52.6: Use techniques such as roadway design, traffic signalization and other traffic
management techniques (such as limiting heavy truck traffic in residential areas and requiring
alternative paving material) to reduce noise caused by speed or acceleration of vehicles.
Policy 52.7: Protect receivers of roadway noise through appropriate attenuation techniques. The
preference is for noise attenuation techniques that minimize the use of sound walls.
Policy 52.8: Design sound barriers to be aesthetically pleasing and vandalism-resistant.
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City of Citrus Heights Noise Ordinance (Zoning Code Chapter 34, Article III):
The City of Citrus Heights Noise Ordinance provides noise level performance standards for the City.
Sec. 34-86. Exterior Noise Standards
(a) The following noise standards, unless otherwise specifically indicated in this
article, shall apply to all properties within a designated noise area:
Noise Area 1

City Zoning Districts
RD-1, RD-2, RD-3, RD-4, RD-5, R7, RD-10, R15, RD-20, R-25, RD30, MH

Time Period
7:00 a.m. to 10:00 p.m. (Daytime)
10:00 p.m. to 7:00 a.m. (Nighttime)

Exterior Noise Standard
55 dBA (Leq)
50 dBA (Leq)

(b) It is unlawful for any person at any location within the city to create any noise
which causes the noise levels on an affected property, when measured in the
designated noise area, to exceed, for the duration of time set forth following, the
specified exterior noise standards in any one hour by:
Cumulative Duration of the Intrusive Sound
1) Cumulative period of 30 minutes per hour
2) Cumulative period of 15 minutes per hour
3) Cumulative period of five minutes per hour
4) Cumulative period of one minute per hour
5) Level not to be exceeded for any time per hour

Allowance Decibels
0.
+5
+10
+15
+20

(c) Each of the noise limits specified in subsection (b) of this section shall be
reduced by five dBA for impulsive or simple tone noises or for noises
consisting of speech or music.
(d) If the ambient noise level exceeds that permitted by any of the first four
noise limit categories specified in subsection (b) of this section, the
allowable noise limit shall be increased in five-dBA increments in each
category to encompass the ambient noise level. If the ambient noise level
exceeds the fifth noise level category, the maximum ambient noise level
shall be the noise limit for that category.
(Ord. No. 97-01, § 2(6.68.070), 1-2-1997; Ord. No. 97-13, § 2, 3-26-1997; Ord.
No. 97-17, § 2, 9-24-1997)
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Sec. 34-87. Interior Noise Standards
(a) In any apartment, condominium, townhouse, duplex or multiple-dwelling unit,
it is unlawful for any person to create any noise from inside his or her unit that
causes the noise level, when measured in a neighboring unit during the
periods 10:00 p.m. to 7:00 a.m., to exceed the following:
(1) Forty-five dBA for a cumulative period of more than five minutes in any hour.
(2) Fifty dBA for a cumulative period of more than one minute in any hour.
(3) Fifty-five dBA for any period of time.
(b) If the ambient noise level exceeds that permitted by any of the noise level
categories specified in subsection (a) of this section, the allowable noise limit
shall be increased in five-dBA increments in each category to encompass the
ambient noise level.
Sec. 34-88. Exemptions
The following activities shall be exempted from this article:
***
(3) Activities conducted on parks, public playgrounds and school grounds,
provided such parks, playgrounds and school grounds are owned and operated
by a public entity or private school.
***
(5) Noise sources associated with construction, repair, remodeling, demolition,
paving or grading of any real property, provided the activities do not take
place between the hours of 8:00 p.m. and 6:00 a.m. on weekdays and Friday
commencing at 8:00 p.m. through and including 7:00 a.m. on Saturday,
Saturdays commencing at 8:00 p.m. through and including 7:00 a.m. on the
next following Sunday, and on each Sunday after the hour of 8:00 p.m.
However, when an unforeseen or unavoidable condition occurs during a
construction project and the nature of the project necessitates that work in
process be continued until a specific phase is completed, the contractor or
owner shall be allowed to continue work after 8:00 p.m. and to operate
machinery and equipment necessary until completion of the specific work in
progress can be brought to conclusion under conditions which will not
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jeopardize inspection acceptance or create undue financial hardships for the
contractor or owner.
***
(8) Noise sources associated with maintenance of residential area property,
provided the activities take place between the hours of 6:00 a.m. and 8:00
p.m. on any day except Saturday or Sunday, or between the hours of 7:00 a.m.
and 8:00 p.m. on Saturday or Sunday.
Sec. 34-91. Machinery, Equipment, Fans and Air Conditioning
(a) It is unlawful for any person to operate any mechanical equipment, pump, fan,
air conditioning apparatus, stationary pumps, stationary cooling towers,
stationary compressors, similar mechanical devices, or any combination
thereof installed after July 1, 1976 in any manner so as to create any noise
which would cause the maximum noise level to exceed the following:
(1) Sixty dBA at any point at least one foot inside the property line of the
affected residential property and three to five feet above ground level.
(2) Fifty-five dBA in the center of a neighboring patio three to five feet above
ground level.
(3) Fifty-five dBA outside of the neighboring living area window nearest the
equipment location. Measurements shall be taken with the microphone not
more than three feet from the window opening but at least three feet from
any other surface.
(b) Equipment installed five years after July 1, 1976, must comply with a maximum
limit of 55 dBA at any point at least one foot inside the property line of the affected
residential property and three to five feet above ground level.
(c) Equipment installed before December 17, 1970, must comply with a limit of
65 dBA maximum in sound level at any point at least one foot inside the
affected property line and three to five feet above ground level by January 1,
1977. Equipment installed between December 16, 1970, and July 1, 1976,
must comply with a limit of 65 dBA maximum sound level at any point at
least one foot inside the property line of the affected residential property and
three to five feet above ground level.
(Ord. No. 97-01, § 2(6.68.120), 1-2-1997; Ord. No. 97-13, § 2, 3-26-1997; Ord.
No. 97-17, § 2, 9-24-1997)
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4.6.3

Impacts

Methods of Analysis
The exterior noise analysis follows the same general procedure outlined in HUD Noise
Assessment Guidebook. Traffic data for the local roads was input in a computer model along
with topographical data and site plan information. CadnaA (Computer Aided Noise
Abatement) is the software utilized for calculation, presentation, assessment, and prediction
of environmental noise. This program was used to model traffic noise for vicinity roadways.
The software includes traffic noise modeling algorithms based on the Federal Highway
Administration’s Traffic Noise Model (TNM), Version 2.5 (FHWA 2004) software. The
measurements were used to calibrate the model to ensure vehicle speed was approximate to
expected speeds based on speed limits.
Significance Criteria
Potential impacts associated with noise have been evaluated using the following criteria, as
identified in Appendix G of the CEQA Guidelines:


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 ground-borne vibration or groundborne noise levels;



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



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

Project Impacts
IMPACT 4.6-1:

Cause a substantial temporary or periodic increase in
ambient noise levels

SIGNIFICANCE:

Less Than Significant

MITIGATION MEASURES:

None required

SIGNIFICANCE AFTER MITIGATION:

Less Than Significant
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During project construction, heavy equipment would be used for demolition, grading, paving,
and building construction, which would increase ambient noise levels. Standard construction
equipment, such as graders, backhoes, loaders, and trucks, would be used for this work.
Construction noise and vibration are temporary phenomena. Construction noise and vibration
levels vary from hour-to-hour and day-to-day, depending on the equipment in use, the operations
being performed, and the distance between the source and receptor. Noise exposure at any single
point outside the project site would also vary depending on the proximity of construction
activities to that point.
Construction – Equipment Data and Description
Equipment operates in alternating cycles of full power and low power. This produces noise
levels that are less than the maximum level that would occur if equipment is run continuously at
full power. The typical noise levels for various pieces of construction equipment at a distance of
50 feet are presented in Table 4.6-6. For example, measured backhoe maximum sound levels are
78 dBA at a distance of 50 feet.
Table 4.6-6
Typical Construction Equipment Noise Emission Levels and Usage Factors
Equipment Description
All Other Equipment > 5 HP
Auger Drill Rig
Backhoe
Bar Bender
Compressor (air)
Concrete Pump Truck
Crane
Dozer
Dump Truck
Excavator
Flat Bed Truck
Front End Loader
Generator
Generator (<25KVA, VMS signs)
Hydra Break Ram
Man Lift
Pickup Truck
Pneumatic Tools
Pumps
Roller

Impact
Device?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No

Acoustical Use
Factor (%)
50
20
40
20
40
20
16
40
40
40
40
40
50
50
10
20
40
50
50
20
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Spec 721.560 Lmax @
50ft (dBA, slow)
85
85
80
80
80
82
85
85
84
85
84
80
82
70
90
85
55
85
77
85

Actual Measured Lmax @50ft
(dBA, slow) samples averaged
N/A
84
78
N/A
78
81
81
82
76
81
74
79
81
73
N/A
75
75
85
81
80
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Table 4.6-6
Typical Construction Equipment Noise Emission Levels and Usage Factors
Equipment Description
Sand Blasting (Single Nozzle)
Scraper
Tractor
Welder / Torch

Impact
Device?
No
No
No
No

Acoustical Use
Factor (%)
20
40
40
40

Spec 721.560 Lmax @
50ft (dBA, slow)
85
85
84
73

Actual Measured Lmax @50ft
(dBA, slow) samples averaged
96
84
N/A
74

Source: DOT 2006.

The nearest sensitive receptors to the proposed project are the residences within the Montage and
Heather Downs apartment complexes, located adjacent to the north and northeast project site
boundaries. Individual existing residences are not expected to be continually exposed to the
maximum construction noise levels since construction operations are expected to take place at
different locations throughout the site at different times.
The City’s noise ordinance provides an exemption for construction work “provided the activities
do not take place between the hours of 8:00 p.m. and 6:00 a.m. on weekdays and Friday
commencing at 8:00 p.m. through and including 7:00 a.m. on Saturday, Saturdays commencing
at 8:00 p.m. through and including 7:00 a.m. on the next following Sunday, and on each Sunday
after the hour of 8:00 p.m.” All construction activities for the proposed project would be subject
to these requirements of the City. Because project construction activities would comply with the
City’s noise ordinance, the temporary increase in noise levels associated with construction is
considered a less-than-significant impact.
IMPACT 4.6-2:

Generate excessive groundborne vibration/noise

SIGNIFICANCE:

No Impact

MITIGATION MEASURES:

None Required

SIGNIFICANCE AFTER MITIGATION:

No Impact

As described under Impact 4.6-1, project construction would involve use of a variety of heavy
equipment. However, the types of equipment anticipated to be used would not generate
groundborne vibration levels that would impact off-site sensitive receptors. The construction would
include site grading, excavation for utilities, foundation work and building construction, and
paving. Even with potential use of a vibratory roller for compaction of structural foundation areas,
none of these construction activities is a source for substantial groundborne vibration. The project
construction would not involve the principal sources for vibration generation and complaints,
which are pile driving and blasting. After construction, the project would not include any
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operations that would result in groundborne vibration or noise that would be perceptible off site.
Therefore, the project would have no impacts with respect to groundborne vibration and noise.
IMPACT 4.6-3:

Expose people to noise levels that exceed established
noise standards or generate a substantial permanent
increase in ambient noise levels under existing plus
project conditions

SIGNIFICANCE:

Potentially Significant

MITIGATION MEASURES:

Mitigation Measure 4.6a

SIGNIFICANCE AFTER MITIGATION:

Less Than Significant

Traffic Noise Analysis
As described previously, the primary noise sources affecting proposed residences on the project
site are Greenback Lane, Sunrise Boulevard, and Fair Oaks Boulevard. Proposed internal roadways
also contribute to the project area noise environment, but to a lesser extent. Additionally, the
proposed project would increase local area traffic volumes compared to existing conditions; this
could increase noise exposure for existing residences that are near these roads.
Data input into the traffic noise model was based on the Fehr & Peers Traffic Impact Study (Fehr
& Peers 2017). The Traffic Impact Assessment analyzed Existing, Existing Plus Project,
Cumulative, and Cumulative Plus project traffic scenarios. The Average Daily Traffic values
from the project’s Traffic Impact Analysis (Fehr & Peers 2017, Appendix C) were used with the
calibrated CadnaA traffic noise model to calculate existing and expected day-night traffic noise
levels (Ldn) at existing and proposed building facades.
Off-site Traffic Noise
Table 4.6-7 shows the results of the model runs for worse case residential receivers for off-site
traffic noise impacts. The locations of the modeled (M#) receivers are shown on Figure 4.6-1.
Table 4.6-7
Traffic Noise Model Results at Off-site Representative Receivers

Receiver Location/Description
M1-Aegean Circle existing residence
M2-Sunhill Drive existing residence
M3-Brando Loop existing residence

Traffic Noise Day Night Level Ldn
(dBA)
Existing
Existing Plus Project
64
64
65
65
64
64
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Increase
3
1.5
3

Significant
Impact?
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Table 4.6-7
Traffic Noise Model Results at Off-site Representative Receivers

Receiver Location/Description
M7-Existing apartment on Fair Oaks
M8-Existing apartment near the center of the
project site
M9-Existing apartment center of project site
southern residence

Traffic Noise Day Night Level Ldn
(dBA)
Existing
Existing Plus Project
65
65
47
49
48

Measure of
Substantial
Increase
1.5
5

Significant
Impact?
No
No

5

No

50

Source: Appendix D

Modeling locations M1 to M3 and M7 are shown to have increases in traffic noise that are 1 dB
or less in the existing plus project scenario. Locations M8 and M9 have an existing noise level
that is less than 60 dB. At these locations, traffic noise levels would need to increase by 5 dB for
the change in traffic noise to be significant. The project would increase noise levels by 2 dB in
these locations. Thus, the project would not create a substantial increase in the ambient noise
levels in the project vicinity. Additionally, for all of the off-site receivers, noise exposure would
not exceed 65 dB, and thus noise levels would remain acceptable under the City’s standards as
shown in Table 4.6-5.
On-site Traffic Noise
As shown in Table 4.6-8, this analysis found that noise levels for all of the proposed on-site
residences would remain at or below 65 dBA Ldn. Receivers in locations M4 and M5 are in the
City’s “conditionally acceptable” range shown in Table 4.6-5. Noise mitigation is required when
new residences would be exposed to noise levels in this range. The calculated noise levels at
location M6 are below 60 dBA Ldn. Thus noise exposure at this location would be in the
“normally acceptable” range and requires no mitigation.
Table 4.6-8
Traffic Noise Model Results at Representative Receivers for Proposed Residences

Receiver Location/Description
M4-Future Village 1 Lot 1
M5-Future Village 4 Lot 131
M6-Future SW Lot 259

Traffic Noise Day Night
Level Ldn (dBA)
Existing Plus
Project
Existing
63
64
62
62
58
58
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3
3
5
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To ensure that the exterior noise levels in excess of 60 dB do not result in interference with
typical residential activities, the project must implement Mitigation Measure 4.6a, which requires
construction of sound walls to reduce ambient noise levels at the proposed residential properties.
As shown on Figure 4.6-2, the sound walls would be required along the eastern property line for
Village 1, Lots 1, 2, 3, and 4. These lots are expected to have high noise levels due to the
proximity of Fair Oaks Boulevard. As described in Mitigation Measure 4.6a, the project would
be required to construct a sound wall extending from the corner of Fair Oaks Boulevard and A
Street south 230 feet. The wall shall be placed between Lot P (trail area) and the rear property
lines for lots 1 through 4. Figure 4.6-2 also shows that the project would be required to construct
a sound wall along the eastern side of the proposed roundabout at the intersection of Arcadia
Street and Street B. The sound wall would be placed at the back of the sidewalk/along the
western property line for Lots 132 through 135. Finally, Figure 4.6-2 shows that a sound wall
would be required along the site’s frontage on Arcadia Drive west of proposed Street C.
With exterior noise levels above 60 dBA Ldn, interior noise levels require mitigation. Based on
the notes from Table 4.6-5, conventional construction with closed windows and fresh air supply
systems or air conditioning will normally suffice. The residential buildings are proposed to have
air conditioning as part of the buildings’ design, thus interior noise levels would be acceptable.
Interior Noise Impacts
Building interior noise levels within the project site would be dependent on the exterior noise
levels described above, and the level of noise attenuation achieved through standard construction
practices. The data collected from each of the four long-term monitoring locations indicate that
noise levels within the project site remain below 65 dB, with a CNEL of 57 dB for three locations
and a CNEL of 63 dB at one location, as shown in Table 4.6-3. This demonstrates that noise levels
at all of the proposed residences would remain within the Normally Acceptable (60 dB or lower) or
Conditionally Acceptable (65 dB or lower) noise levels for the City of Citrus Heights. The onsite
noise levels would be highest at the portions of proposed Villages 1 and 2 that are closest to the
existing apartment complexes. However, noise levels at the units are expected to remain in the
City’s Conditionally Acceptable range. For proposed residential buildings located in the
Conditionally Acceptable zones, fresh air supply system or air conditioning is required in order to
ensure interior noise levels are acceptable. This feature already incorporated into the project, and
thus the interior noise impacts are less than significant.
Electrical Substation
An electrical substation facility exists adjacent to a portion of the northern boundary of the
project. As discussed above, during the monitor and setup of LT4, an audible electrical buzz
could be heard emanating from the site but was inferred that the area roadway traffic noise
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played the dominant part in setting the ambient noise levels. The noise measurements conducted
at LT4 indicate that this facility is not a significant source of noise. Further, current residential
land uses to the north of the project site fall within 75 feet of the border of the electrical
substation. The proposed project would place residences approximately the same distance as
existing residential uses. It is not expected that operations of the substation would change
significantly with the addition of the project, thus the project would not create or contribute to
significant impacts to existing residential land uses in the vicinity due to changes in the noise
produced by the electrical substation.
IMPACT 4.6-4:

Expose people to noise levels that exceed established
noise standards or generate a substantial permanent
increase in ambient noise levels in cumulative plus
project conditions

SIGNIFICANCE:

No Impact

MITIGATION MEASURES:

None required

SIGNIFICANCE AFTER MITIGATION:

No Impact

Using the same methodology described previously, traffic noise levels were predicted for future
(cumulative, Year 2030) and future plus project conditions. Table 4.6-9 shows the results of the
cumulative traffic noise analysis.
Table 4.6-9
Traffic Noise Model Results at Representative Receivers

Receiver Location/Description
M1-Aegean Circle Existing Residence
M2-Sunhill Drive Existing Residence
M3-Brando Loop Existing Residence
M4-Future Village 1 Lot 1
M5-Future Village 4 Lot 131
M6-Future SW Lot 259
M7-Existing Apartment On Fair Oaks
M8-Existing Apartment near the center of the
Project Site
M9-Existing Apartment Center of Project Site
Southern Residence

Traffic Noise Day Night Level Ldn (dBA)
Cumulative No
Cumulative Plus
Project
Project
64
64
66
66
66
66
65
65
62
63
58
58
67
67
48
49
49
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As shown in Table 4.6-9, the project would not result in a substantial increase in traffic noise levels
relative to cumulative conditions without the project based on the FICON significance thresholds
shown in Table 4.6-4 as applicable to the projected noise levels for each location in the cumulative
scenario. Traffic noise levels are projected to exceed 65 dBA Ldn at locations M2, M3, and M7
for the cumulative project scenario while traffic noise levels at locations M1, M4 and M6 are
projected to remain below 65 dB. The addition of traffic generated by the proposed project
would not increase the noise level at any of these locations and thus the project would have no
impact related to traffic noise at these locations.
M5, M8 and M9 have absolute calculated noise level below 60 dBA Ldn, and therefore are
subject to a significance threshold of a 5 dB increase or more. The project would increase noise
levels at location M5 by 1 dB and at locations M8 and M9 by 2 dB, thus the project’s noise
impacts at these locations in the cumulative plus project scenario would be less than significant.
For Village 5, the Lots located along Arcadia Drive have potential noise impacts from this road.
The sound wall shall be constructed along portions of Arcadia Drive adjacent to proposed
residential lots as shown on Figure 4.6-2.

4.6.4

Mitigation Measures

Mitigation Measure 4.6a:

To address exterior living spaces noise impacts, sound wall
mitigation shall be incorporated into the development design. The
wall shall be 6 feet tall relative to the nearby proposed building
pads. To ensure compliance with the City of Citrus Heights 60
dBA Ldn exterior noise level standard, the project applicant shall
install 6-foot-high solid noise barriers adjacent to the proposed
residential uses along the eastern boundary of the project site (at
the rear of Lots 1 to 4), at the rear of lots 130 to 132 (adjacent to
the roundabout), and southwest of Lot AR, as shown in Figure
4.6-2, Proposed Sound Wall Locations, to reduce traffic noise
levels. The noise barriers shall be constructed of concrete or other
solid material that is rigid and sufficiently dense (at least 20
kilograms/square meter) (FHWA 2015). The City of Citrus
Heights shall ensure that the noise barriers are shown on
construction plans prior to issuance of grading permits and shall
verify the barriers have been constructed as required prior to
issuance of certificates of occupancy.
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