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SECTIONONE
SECTION 1

Executive Summary

EXECUTIVE SUMMARY

Noise emission related to Project construction activities and post-construction operation (i.e., completed
build-out of the new residences on the Project site, with effect on local surface transportation routes) was
predicted and compared with applicable noise impact assessment criteria consistent with CEQA and
relevant City of Yucaipa General Plan Noise Element standards and policies. This assessment includes,
per City of Yucaipa expectations and to help establish baseline conditions, the results of a September 2324, 2015 field survey of outdoor ambient noise levels measured at representative locations in the Project
vicinity by an AECOM investigator.
Predicted Project construction noise levels would be considered compliant with daytime jurisdictional
thresholds at nearest representative noise-sensitive receivers (NSR) when these activities occur during the
day and within allowable periods of noise limit exemption. At one NSR along Cherry Croft Drive, which
adjoins the Project site to the west, a significant but temporary noise impact is expected when nearby
Project construction noise would occur—due to the difference between the predicted noise level and a
field-measured quantification of the baseline outdoor ambient sound condition at a location representing
the NSR. This analysis proposes a number of noise mitigation measure options for consideration by the
Project Applicant.
With respect to Project operation noise, all but one of the fourteen local area roadways studied in this
noise analysis are expected to experience a less than significant impact. The aforementioned NSR along
Cherry Croft Drive is expected to experience a predicted permanent substantial increase in outdoor
ambient sound level. This noise analysis opines that likely improvement of Jefferson Street may provide
an opportunity to incorporate, to the extent practical, noise mitigation means in an effort to reduce this
predicted ambient noise increase to a level that would be considered less than significant.
All future newly-created NSR within the Project site are also expected to experience less than significant
noise impact, so long as residential home construction for tracts that abut Oak Glen Road feature modern
sound insulating exterior shell assemblies and heating, ventilation and air-conditioning (HVAC) systems
that enable windows and doors to be closed (so as to help provide adequate exterior-to-interior noise
control for ensuring compliant interior background sound levels per applicable criteria).
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SECTION 2
2.1

Introduction

INTRODUCTION

STUDY PURPOSE

This Noise and Vibration Impact Analysis (a.k.a., report or study) has been prepared by AECOM to
determine the potential noise impacts associated with the proposed Wilson Creek Estates (Project), which
is located within the City of Yucaipa in the county of San Bernardino, California.
The following is provided in this report:
•

A brief description of the study area, Project site, and proposed Project.

•

Information regarding the fundamentals of noise.

•

A discussion of the existing or baseline noise environment.

•

A description of the local noise guidelines and standards.

•

An analysis of the potential temporary construction-related noise from the proposed Project.

•

An analysis of long-term operations-related noise from the proposed Project.

•

A discussion of noise mitigation measure options where the need has been identified.

2.2

PROJECT DESCRIPTION

2.2.1

Project Location and Study Area

Wilson Creek Estates is comprised of approximately 236 acres situated in the northeast area of the City of
Yucaipa in the county of San Bernardino (please refer to vicinity map on Figure 2-1). The property is
located in what is known as the North Bench area of the City at the base of the San Bernardino
Mountains. Oak Glen Road, approximately one mile east of Bryant Street, establishes the southern
boundary of the Project as it traverses eastward to the unincorporated mountain community of Oak Glen
(please refer to Figure 2-2).
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Figure 2-1. Project Vicinity Map
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Source: AECOM (2016)

Figure 2-2. Aerial View of Proposed Wilson Creek Estates Site
The natural setting of the Project site is characterized by the broad, flat “table top” ground surfaces that
are elevated above Oak Glen Road and Wilson Creek and are separated by deep, thickly vegetated ravines
that feed into the Wilson Creek drainage area. Wilson Creek traverses the northern half of the subject
property from the east to west. The flat table tops have been farmed for most of the past century, although
the most recent production has been dry farming of hay.
The man-made features of the Project site include three structures which were used with the past farming
activities and consist of a worker’s residence, a produce refrigerator building and a maintenance garage,
located in the western portion of the Project site. Additionally, an olive grove exists on the slopes along
the southern boundary of the property along Oak Glen Road. The existing Casa Blanca Ranch residence,
located in the southwestern portion of the Project site, is one of two areas that are not a part of the Project.

2.2.2

Project Details

As shown in Figure 2-3, the Project is comprised of a Tentative Tract Map which will subdivide the
property into 184 residential lots with a minimum size of one acre.
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Source: City of Yucaipa (2015)

Figure 2-3. Tentative Subdivision Layout for Wilson Creek Estates
(shaded areas are not a part of Project)

Streets, water, sewer, natural gas and electricity are improvements planned to serve the future residents of
the community. Multi-use trails will be provided consistent with the City’s Multi-Use Trails Plan.

2.3

ACOUSTIC FUNDAMENTALS

Noise is generally defined as loud, unpleasant, unexpected, or undesired sound that is typically associated
with human activity and that interferes with or disrupts normal activities. Although exposure to high noise
levels has been demonstrated to cause hearing loss, the principal human response to environmental 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 and its appropriateness in the given environmental setting,
the time of day and 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 fluid medium, such
as air, and are sensed by the human ear. Sound is generally characterized by several variables, including
frequency and intensity. Frequency describes the pitch of the sound 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—it is not the complete absence of sound but the lowest
level that can be heard by an average healthy human ear. Normal speech has a sound level of
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approximately 60 dB. Sound levels above approximately 110 dB begin to be felt inside the human ear as
discomfort and eventually pain at 120 dB and higher levels. The minimum change in the sound level of
individual events that an average human ear can detect is about 1 to 2 dB. A 3 to 5 dB change is readily
perceived. A change in sound level of about 10 dB is usually perceived by the average person as a
doubling (or if -10 dB, halving) of the sound’s loudness.
Due to 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 are useful in dealing
with sound levels. First, if a sound’s amplitude is doubled, the sound level increases by 3 dB, regardless
of the initial sound level. For example: 60 dB + 60 dB = 63 dB, and 80 dB + 80 dB = 83 dB.
Sound level is usually expressed by reference to a known standard. In expressing sound pressure level
(SPL or Lp) on a logarithmic scale, the sound pressure is compared to a reference value of 20
micropascals (µPa). SPL depends not only on the sound power (PWL or Lw) of the source, but also on the
distance from the source and on the acoustical characteristics of the space surrounding the source.
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. When the drum skin vibrates 100 times per second it generates a sound pressure wave that is
oscillating at 100 Hz, and this pressure oscillation is perceived by the ear/brain as a tonal pitch of 100 Hz.
Sound frequencies between 20 and 20,000 Hz are within the range of sensitivity of the best human ear.
Sound from a tuning fork contains a single frequency (a pure tone), but most sounds one hears in the
environment consist of multiple frequencies that differ in amplitude. The method commonly used to
quantify such sounds consists of evaluating a range or spectrum of frequencies according to a weighting
system that reflects average healthy human hearing sensitivity, which tends to be best in the mid-range
frequencies usually associated with speech but poorer at the low and high frequency extremes. This
weighting system, applied as standardized decibel adjustments for each one-third or full octave band that
makes up the audible spectrum, is called “A-weighting,” and the decibel level measured (after application
of these adjustments to the “raw” or unweighted decibel levels across the audible spectrum) 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.
Although the dBA may adequately indicate the level of environmental noise at any instant in time,
community noise levels vary continuously. Most environmental noise includes a mixture of noise from
distant sources that creates a relatively steady background noise in which no particular source is
identifiable. A single descriptor called the equivalent sound level (Leq) may be used to describe sound that
is changing in level. Leq is the energy-mean dBA during a measured time interval. It is the “equivalent”
constant sound level that would have to be produced by a given source to equal the acoustic energy
contained in the fluctuating sound level being measured over the specified time period. In addition to the
energy-average level, it is often desirable to know the acoustic range of the noise source being measured.
This is accomplished through the maximum (Lmax) and minimum (Lmin) instantaneous level indicators that
represent the root-mean-square maximum and minimum noise levels measured during the monitoring
interval. The Lmin value obtained for a particular monitoring location is often called the acoustic floor for
that location.
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To describe the time-varying character of environmental noise, statistical noise descriptors L10, L50, and
L90 are commonly used. They are the noise levels equaled or exceeded ten percent (10%), fifty percent
(50%), and ninety percent (90%) of the measured time interval, respectively. Sound levels associated with
the L10 typically describe transient or short-term events, half of the sounds during the measurement
interval are softer than L50 and half are louder, while levels associated with L90 often describe background
noise conditions and/or continuous, “steady-state” sound sources. By way of example, the din of
background sound (e.g., indistinguishable traffic noise from a network of nearby roadways and building
mechanical systems) measured at a receiver location would reasonably be represented by the L90 value,
while momentary louder sound from occasional commercial jets passing overhead during the
measurement period (e.g., a continuous hour) would probably exhibit a much higher L10 value.
Another sound measure known as the Day-Night Average Sound Level (Ldn) is defined as the A-weighted
average sound level for a continuous 24-hour day. As part of its derivation from hourly or representative
daytime and nighttime SPL, the calculation of Ldn applies a +10 dB penalty to hourly sound levels (i.e.,
makes them louder) during the nighttime period (10:00 p.m. to 7:00 a.m.), which helps compensate for
apparent increased human sensitivity to noise during these quieter nighttime hours. The Ldn value is
typically used to define acceptable land use compatibility with respect to noise. Because of the time-ofday penalties associated with the Ldn descriptor, the Leq for a continuously operating sound source during
a 24-hour period will be numerically less than the calculated Ldn value.
Similar to Ldn, Community Noise Equivalent Level (CNEL) is the energy average of the A-weighted
sound levels occurring over a 24-hour period, with a 10 dB penalty applied to A-weighted sound levels
occurring during the nighttime hours between 10 p.m. and 7 a.m., and a 5 dB penalty applied to the Aweighted sound levels occurring during evening hours between 7 p.m. and 10 p.m.
Sound levels of typical noise sources and environments are provided in Figure 2-4 to provide a frame of
reference.
An increase in noise levels above the existing ambient level as a result of introducing a new noise source
can create an impact on people. Outside controlled laboratory conditions, noise level changes below 3
dBA are not detectable by the human ear. Although individuals' reactions to changes in noise vary,
empirical studies have shown people begin to notice changes in environmental noise levels of around 5
dBA (USEPA 1974). Thus, average changes in noise levels less than 5 dBA cannot be considered as
producing a potentially significant adverse impact because changes of that magnitude are imperceptible
by the vast majority of persons. For changes in noise levels above 5 dBA, it is difficult to quantify the
impact beyond the determination that, the greater the noise level change, the greater the impact. A
judgment commonly used in community noise impact analyses associates long-term noise increases of 5
to 10 dBA with “some impact.” Noise level increases of more than 10 dBA are generally considered
significant (USEPA 1974). In the case of short-term noise increases, such as those from construction, the
10 dBA threshold between “less significant” and “significant” impact is often replaced with a criterion of
15 dBA (USEPA 1974). These noise-averaged thresholds are to be lowered when the noise level
fluctuates, or the noise has an irritating character with considerable high frequency energy, or if it is
accompanied by subsonic vibration. In these cases, the impact must be individually estimated (USEPA
1974).
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Figure 2-4. Sound Pressure Levels of Typical Noise Sources and Noise Environments
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3.1

Affected Environment

AFFECTED ENVIRONMENT

EXISTING LAND USES

The proposed Project area consists of four privately owned parcels located north of Oak Glen Road and
east of Jefferson Street. A complex of residential and agricultural buildings and features are southwest of
the proposed property. Local topography consists of a hilly landscape, and the Project site ranges in
elevation between approximately 3,000 feet in the southwest section to 3,460 feet in the northeast. The
nearest areas of designated open space include US Forest Service land of the San Bernardino National
forest. The City of Yucaipa is largely residential, and the Project area permits 1 unit per acre.

3.2

BASELINE SOUND ENVIRONMENT

3.2.1

Quantification Methodology

Per Policy B.4.c. under Goal N-1 of the City of Yucaipa General Plan Noise Element, “the [acoustical]
analysis shall include representative noise level measurements with sufficient sampling periods and
locations to adequately describe local conditions.” Hence, while Section 5.5 of this study details the
predictive estimation of existing ambient outdoor noise levels at various representative NSR in the Project
vicinity, AECOM conducted a field survey to measure the baseline ambient sound environment and
collect empirical data to help validate results from predictive traffic noise modeling.

3.2.2

Measurement Results

The existing outdoor ambient (a.k.a., baseline) noise environment in the Project area was quantified with
SPL measurements during a field survey of the Project vicinity. The locations of three AECOM
investigator attended short-term (ST) measurement sites and one unattended long-term (LT) SPL
monitoring site are presented in Figure 3-1.
LT noise monitoring was conducted at the indicated location (LT-1) on Figure 3-1 using a Larson Davis
Model 820 American National Standards Institute (ANSI) Type 1 Integrating Sound Level Meter (SLM).
After having its calibration status field-checked by the AECOM investigator, the LT monitor was
activated and measured SPL for sequential intervals of time over one 24-hour period between
Wednesday, September 23, 2015 and Thursday, September 24, 2015.
LT-1 was mounted on a tree located approximately 18 feet south from the edge of the traffic lane of Oak
Glen Road, near a residence at 11326 Acropolis Drive. Noise sources observed during site visits included
vehicular traffic along Oak Glen Road.
Short-term measurement position #1 (ST-1) was located east of Jefferson Street (currently a dirt road),
approximately 1,600 feet north of Oak Glen Road, west of the proposed Project site and adjacent to a
residence (11114 Cherry Croft Drive). Noise sources observed during the attended noise measurement
included crows and other small birds active along Jefferson Street.
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Short-term measurement position #2 (ST-2) was located approximately 535 feet east of the edge of
Jefferson Street in an open field/lot. Noise sources observed during the noise measurement included
crows and other small birds.

900 feet

R-W

R-SW
R-S

R-SE

N

Figure 3-1. Baseline Noise Survey Measurement Sites (ST-x, LT-x) and Representative Noisesensitive Receivers (R-x) in Project Vicinity

Short-term measurement position #3 (ST-3) was located approximately 229 feet north of the edge of Oak
Glen Road, off of James Birch Road, in an open field/lot. Noise sources observed during the noise
measurement included crows and other small birds.
Table 3-1 presents a summary of the SPL data collected at the three ST survey positions.
Table 3-1
Summary of Short-term (ST) SPL Measurement (15-minute duration) Results
Survey
Position
ID

ST-1
ST-2

Location
(GPS Coordinates)

N 34o 3’ 10”;
W 117o 1’ 1”
N 34o 3’ 21”;
W 117o 0’ 56”

Date
(mm/dd/yy)

Start
Time
(hh:mm)

(dBA)

(dBA)

(dBA)

(dBA)

(dBA)

(dBA)

09/23/15

9:32

33

50

24

35

27

25

09/23/15

10:08

36

52

26

41

31

29

Leq

Lmax

Lmin

L10

L50

L90
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Position
ID

ST-3

Affected Environment

Location
(GPS Coordinates)

Date
(mm/dd/yy)

Start
Time
(hh:mm)

(dBA)

(dBA)

(dBA)

(dBA)

(dBA)

(dBA)

N 34o 2’ 57”;
W 117o 0’ 22”

09/23/15

10:53

38

52

28

41

35

32

Leq

Lmax

Lmin

L10

L50

L90

Table 3-2 presents a summary of the SPL data collected at the LT survey position.
Table 3-2
Summary of Long-term (LT) SPL Monitoring (24-hour) Results
Survey
Position
ID

LT-1

Location
(GPS Coordinates)

Date
(dd/mm/yy)

Start
Time
(hh:mm)

Leq

Lmax

Lmin

L10

L50

L90

(dBA)

(dBA)

(dBA)

(dBA)

(dBA)

(dBA)

N 34o 2’ 54”;
W 117o 0’ 46”

09/23/15

9:06

63

90

34

62

48

42

Figure 3-2 presents plots of various acoustical hourly metrics and statistical values from a 24-hour
monitoring period beginning at 10 a.m. on September 23, 2015 and concluding on the following 10 a.m.,
September 24, 2015.
95.0
85.0
75.0

hourly Leq

65.0

hourly Lmax
hourly L10

55.0

hourly L50

45.0

hourly L90
hourly Lmin

35.0
9:00

8:00

7:00

6:00

5:00

4:00

3:00

2:00

1:00

0:00

23:00

22:00

21:00

20:00

19:00

18:00

17:00

16:00

15:00

14:00

13:00

12:00

11:00

10:00

25.0

Figure 3-2. Hourly acoustical metrics and statistics at LT-1 over a 24-hour period

The plotted data appearing in Figure 3-2 suggests the following characteristics of the baseline outdoor
sound environment, as supported by field investigator observations and/or field notes:
•

Given the proximity of the SLM to Oak Glen Road, the Leq and L10 values would be expected to
reflect the dominant acoustical contribution of roadway traffic and be relatively steady during the
daytime hours but then dip with the onset of evening and nighttime hours. The narrow gap among
Leq, L10 and all other metrics aside from Lmax indicates little or no traffic during the 2 a.m. hour.
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After 6 p.m., hourly Lmin and L90 rose and then returned to lower levels by 5 a.m. the next
morning. As these are both indicators of continuous sources of natural and man-made noise, the
hourly data suggests that one or more of the following could have occurred while the SLM was
unattended:
o Wind speeds increased and caused more localized rustling of tree leaves;
o Insect and/or frog sounds began to become prominent and continued dominance after
sunset; or,
o air-conditioning or some other mechanical equipment was activated and allowed to run
continuously for a period of time.
In other words, and contrary to conventional wisdom that would expect all acoustical metrics and
statistics to fall to lower values during the nighttime period, it is possible for the acoustical floor
(i.e., the Lmin value) or L90 to be greater at night than during the day if the right environmental
conditions—as affected by seasonal fauna, human activities and machinery, and meteorological
phenomena—are present.
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LAWS, ORDINANCES, REGULATIONS, AND
STANDARDS

Noise exposures are assessed and regulated with respect to applicable jurisdictional ordinances and
policies, as well as relevant industry guidance and standards.

4.1

FEDERAL

In the absence of applicable laws, ordinances, regulations and standards (LORS) for defining an absolute
or relative threshold for acceptable noise from the Project, an exterior day-night noise level (Ldn) of 55
dBA is a federal guideline for exterior areas of frequent human use that could be considered for the
purposes of making a conservative environmental impact assessment. This guideline, from the U.S.
Environmental Protection Agency (EPA), specifically addresses issues of community noise (EPA 1974)
and is commonly referred to as the “levels document,” which contains goals for noise levels affecting
residential land use of Ldn < 55 dBA for exterior levels and Ldn < 45 dBA for interior levels. The U.S.
Department of Housing and Urban Development (HUD) Noise Guidebook Chapter 2 (24 CFR Section
51.101(a)(8)) also recommends that exterior areas of frequent human use follow the EPA guideline of 55
dBA Ldn.

4.2

STATE

California does not promulgate statewide standards for environmental noise, but Government Code
Section 65302 (f) of the State of California mandates that the legislative body of each county and city in
California adopt a noise element as part of its comprehensive general plan. The local noise element must
recognize the land use compatibility guidelines published by the State Department of Health Services. As
typified in Figure 4-1, the guidelines rank noise land use compatibility in terms of normally acceptable,
conditionally acceptable, normally unacceptable and clearly unacceptable.
The California Environmental Quality Act (CEQA) is the foundation of California environmental law and
policy. CEQA’s main objectives are to disclose to decision makers and the public the significant
environmental effects of proposed activities and to identify ways to avoid or reduce those effects by
requiring implementation of feasible alternatives or abatement measures. Under CEQA, a substantial
noise increase may result in a significant adverse environmental effect and, if so, must be abated or
identified as a noise impact for which it is likely that only partial or no abatement measures are available.
Specific economic, social, environmental, legal, and technological conditions may make noise abatement
measures not feasible.
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Land Use Category
Residential - Low density single
family, duplex, mobile homes

Residential - multi-family

Transient Lodging - Motels,
hotels

Schools, Libraries, Churches,
Hospitals, Nursing Homes

Auditoriums, Concert Halls,
Amphitheaters

Sports Arena, Outdoor
Spectator Sports

Playgrounds, Neighborhood
Parks

Laws, Ordinances, Regulations, and Standards
Community Noise Exposure (L dn or CNEL, dB)
55

60

65

70

75

80

Interpretation

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 of 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 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.

Golf Courses, Riding Stables,
Water Recreation, Cemeteries

Office Buildings, Business
Commercial and Professional

Clearly Unacceptable
New construction or development
should generally not be undertaken.

Industrial, Manufacturing,
Utilities, Agriculture

Figure 4-1. State of California Land Use Compatibility Guidelines
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4.3

LOCAL

4.3.1

City of Yucaipa General Plan

The Noise Element of the City of Yucaipa General Plan sets noise control goals and policies that include
the following noise standards shown in Table 4-1.
Table 4-1
City of Yucaipa Noise Standards
Land Uses
Categories

Residential

Commercial
Institutional
Open Space

Ldn (or CNEL) dB
Uses

Interior1

Exterior2

Single Family, Duplex Units
Mobile Home
Hotel, Motel, Transient Lodging
Commercial Retail, Bank and Restaurants
Office Building, R&D, Offices
Amphitheater, Hall, Auditorium, Theater
Hospital, School, Church, Library
Park

45
45
45
50
45
45
45
n/a

603
603
603
n/a
65
n/a
65
65

1. Interior living environment excluding bathrooms, kitchens, toilets, closets, and corridors.
2. Outdoor environment limited to private yards of single-family dwellings, multi-family private patios or balconies, mobile home parks,
hospital/office building patios, park picnic areas, school playgrounds and hotel and motel recreation areas.
3. An exterior noise level of up to 65 dB Ldn (or CNEL) will be allowed, provided exterior noise levels have been substantially mitigated through
a reasonable application of the best available noise reduction technology, and interior noise exposures does not exceed 45 dB Ldn (or CNEL)
with windows and doors closed. Requiring that windows and doors remain closed will necessitate the use of air conditioning or mechanical
ventilation.
Source: Yucaipa General Plan Noise Element, 2004.

For all types of residential land uses, the Yucaipa General Plan limits exterior noise levels to 60 dBA
CNEL and interior noise levels to 45 dBA CNEL. However, the General Plan does permit exterior noise
levels up to 65 dBA CNEL at residences so long as they have been mitigated and consequently result in
interior noise levels that are compliant with 45 dBA CNEL.

4.3.2

City of Yucaipa Noise Ordinance

Section 87.0905 (b)(1) of the City of Yucaipa noise ordinance applies the following limits—categorized
by receiving land use—to noise emission “from any source as it affects adjacent properties”:
•
•
•

Residential, Professional Services – 55 dBA Ldn (anytime)
Other Commercial – 60 dBA Ldn (anytime)
Industrial – 70 dBA Ldn (anytime)

Additionally, section 87.0905 (b)(2) of the noise ordinance applies the following quantities to any hour:
•

the noise standard for that receiving land use as specified in 87.0905 (b)(1) for a cumulative
period of more than 30 minutes in any hour;
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the noise standard plus 5 dBA for a cumulative period of more than fifteen minutes in any hour;
the noise standard plus 10 dBA for a cumulative period of more than five minutes in any hour;
the noise standard plus 15 dBA for a cumulative period of more than one minute in any hour; and,
the noise standard plus 20 dBA for any period of time.

Part (c) of section 87.0905 from City’s noise ordinance considers the existing ambient outdoor sound
environment as follows:
“If the measured ambient level exceeds any of the first four noise limit categories above, the allowable
noise exposure standard shall be increased to reflect said ambient noise level. If the ambient noise level
exceeds the fifth noise limit category, the maximum allowable noise level under this category shall be
increased to reflect the maximum ambient noise level.”
When allegedly offending noise is impact or tonal in nature, part (d) of section 87.0905 from City’s noise
ordinance prescribes that the applicable noise threshold be reduced by 5 dBA.
Of the allowable exemptions to the City’s noise ordinance, section 87.0905 (e)(1)(C) permits temporary
construction activities between 7 a.m. and 7 p.m. on weekdays and Saturdays.
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PREDICTED PROJECT NOISE LEVELS

This section assesses Project noise and vibration impacts as they relate to construction activities and the
post-construction state when the new residential development is occupied and affects traffic flows on
local surface transportation routes. Predicted noise and vibration levels, estimated with appropriate
models and techniques, are compared with impact significance criteria summarized in the following
subsection.

5.1

SIGNIFICANCE CRITERIA

Per CEQA, the Project would cause a significant noise impact if it would result in:
a) 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;
b) Exposure of persons to or generation of excessive ground-borne vibration or ground-borne noise
levels;
c) A substantial permanent increase in ambient noise levels in the project vicinity above levels
existing without the project;
d) A substantial temporary or periodic increase in ambient noise levels in the project vicinity above
levels existing without the project;
e) Exposure of persons residing or working in the project area to excessive noise levels if located
within an airport land use plan or, where such a plan has not been adopted, within two 2.0 miles
of a public airport or public use airport, would the project; or,
f) Expose exposure or of persons residing or working in the project area to excessive noise levels,
for a project within the vicinity of a private airstrip.
Each of these assessment categories are considered with respect to the Project as follows:
a) As described in Section 4.2.2 of this study, construction noise is exempt from the City of Yucaipa
noise ordinance quantified thresholds during allowable daytime hours. Outside of these hours,
were construction activity to continue, the City noise thresholds would apply. With respect to
operation noise, the City’s outdoor noise limit of 60 dBA Ldn/CNEL would apply to exterior
sound received by newly-created residences resulting from the developed Project.
b) Estimated construction vibration levels are compared with FTA guidance thresholds described in
Section 5.3.1.
c) Consistent with the EPA consideration of potential impact due to ambient noise increase as
mentioned in Section 2.3 of this study, a durable increase in ambient noise levels of greater than 5
dBA would be considered a significant impact.
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d) Consistent with the EPA consideration of potential impact due to ambient noise increase as
mentioned in Section 2.3 of this study, a temporary increase in ambient noise levels of greater
than 10 dBA due to construction activity would be considered a significant impact.
e) As the Project is not located within 2 miles of a public airport, this CEQA noise impact
assessment category would not apply to the Project.
f) As the Project is not located within the vicinity of a private airstrip, this CEQA noise impact
assessment category would not apply to the Project.

5.2

CONSTRUCTION NOISE

5.2.1

Prediction Methodology

During Project construction activities, a varying number of construction equipment and personnel will be
in the area, resulting in varying levels of construction noise. Conventional construction activities at the
Project site would result in a short-term, temporary increase in the ambient noise level resulting from the
operation of construction equipment and vehicles. The increase in noise level would be primarily
experienced close to the noise source. The magnitude of the noise effects would depend on the type of
construction activity, noise level generated by construction equipment, duration of the construction
phase(s), and the distance between the noise source and receiver.
Project construction noise levels were estimated with a method based on the general assessment technique
as described in the Federal Transit Administration (FTA) Transit Noise and Vibration Impact Assessment
(FTA, 2006) guidance manual and includes consideration of the following factors:
•

The two loudest expected construction equipment or vehicles of a construction phase (e.g., a
paver and a crane) are assumed to operate at full power, and from a common geographic center of
a construction area. Expected construction phases for the Project and their associated assumed
two-loudest equipment/vehicles are as follows:
o

Site preparation – scraper and dozer;

o

Road construction – paver and dump truck; and,

o

Building erection – air compressor and manlift.

•

Reference Lmax sound levels for construction equipment (e.g., scraper) at a distance of 50 feet are
based on actual measurement data as described in Table 1 of the Federal Highway Administration
(FHWA) Roadway Construction Noise Model (RCNM) User’s Guide (FHWA, 2006). Aweighted Lmax values at a reference distance of fifty feet (50’) for the six identified equipment
types are as follows: scraper (84), dozer (82), paver (77), truck (76), air compressor (78), and
manlift (75).

•

Sound propagation attenuates sound energy due to geometric divergence from a point source (at
rate of approximately 6 dBA reduction per doubling of distance), atmospheric acoustical
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absorption (approx. 1 dBA per 1,000 feet distance traversed), and ground absorption (up to 4.8
dBA) per applicable International Organization of Standardization (ISO) 9613-2 (ISO, 1996)
standards, guidelines and data.
•

Construction activity is assumed to occur during no more than a twelve-hour period during
weekdays and Saturdays, during daytime hours (7 a.m. to 7 p.m.) when construction-related noise
is exempt from City noise ordinance thresholds.

As the exact location of mobile and stationary construction equipment is not yet known, nor is the
anticipated phasing or sequence of construction activity relating to development of residential properties
across the Project site, the acoustic geographical center-point (from which the aggregate of all noiseproducing construction equipment associated with an activity would share a common emission point for
purposes of this analysis) is conservatively considered to be within the Project site but as close as one
hundred feet (100’) from the Project site boundary. In other words, for each of the four understood nearest
existing representative NSR (i.e., residences) in the Project vicinity as shown in Figure 3-1, construction
noise emission is estimated over a distance between the NSR and a hypothetical activity center-point that
is 100 feet greater than the perpendicular distance between the NSR and the Project boundary.

5.2.2

Predicted Results

Table 5-1 presents predicted Project construction noise levels at the four indicated nearest representative
noise-sensitive receivers for the three assumed sequential construction activity phases: site preparation,
road construction and building erection, respectively.
Table 5-1
Predicted Construction Noise Levels (average hourly Leq) at Nearest Noise-Sensitive Receivers
Sensitive
Receiver
Identification
(see Figure 3-1)

R-W
R-SW
R-S
R-SE

Street Address or
Intersection

11114 Cherry Croft Drive
Casa Blanca Ranch
(Pendleton Road and Oak
Glen Road)
11326 Acropolis Drive
36752 Oak Glen Road

Approximate
Distance from
Construction Activity
Center-point to
Receiver (feet)

Predicted Average Hourly Leq and Day-night Level (Ldn)
(dBA) per Anticipated Construction Phase
Site Preparation
Road
Building
(Scraper +
Construction
Erection (Air
Dozer)
(Paver + Truck)
comp. + Manlift)

250

67 Leq / 64 Ldn

61 Leq / 58 Ldn

61 Leq / 58 Ldn

250

67 Leq / 64 Ldn

61 Leq / 58 Ldn

61 Leq / 58 Ldn

250
425

67 Leq / 64 Ldn
62 Leq / 59 Ldn

61 Leq / 58 Ldn
56 Leq / 53 Ldn

61 Leq / 58 Ldn
56 Leq / 53 Ldn

Predicted Project construction noise levels, expressed as Ldn values in Table 5-1, are all less than the 65
dBA Ldn limit expected from the City of Yucaipa General Plan noise element. While the Ldn values are
generally higher than the City’s noise ordinance limit for residential land uses (55 dBA Ldn), these noise
levels would be exempt from meeting this threshold so long as construction activities took place during
the allowable exemption period (7 a.m. to 7 p.m. on weekdays and Saturdays). Hence, with respect to
local jurisdiction regulations and policies, anticipated construction noise is expected to have a less than
significant impact.
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Table 5-2 compares the measured baseline outdoor ambient Ldn values with a future ambient sound level
that represents the logarithmic combination of predicted Project construction noise and the baseline
ambient sound.
Table 5-2
Predicted Ambient Noise Increment Due to Project Construction Noise
Sensitive
Receiver
Identification
(see Figure 3-1)

Baseline
Ambient
Sound
Level
(dBA Ldn)

Predicted Future Ambient Sound Level
(dBA Ldn)

Ambient Noise Level Increment
(dBA Ldn)

Site
Preparation

Road
Construction

Building
Erection

Site
Preparation

Road
Construction

Building
Erection

R-W
R-SW
R-S
R-SE

40 1
65 2
65 2
65 2

64
68
68
66

58
66
66
65

58
66
66
65

24
3
3
1

18
1
1
1

18
1
1
0

1. value based on measured SPL at ST-1.
2. value based on measured SPL at LT-1.

Aside from the R-W representative receiver located on Cherry Croft Drive, receivers located near Oak
Glen Road are expected to experience a less than significant increase in the ambient day-night noise level.
The double-digit expected increase in Ldn at receiver R-W is due to the relatively low measured existing
ambient noise level, which reflects the receiver’s distance (at least 1,000 feet) from nearby roadways and
currently developed residential land uses. Based on this predictive assessment, and per CEQA
significance criterion (d) relating to temporary increase in ambient sound level, NSR R-W would
experience a significant impact without mitigation.

5.3

CONSTRUCTION VIBRATION

Construction activities can generate varying degrees of ground vibration depending on the processes and
equipment involved. Construction equipment generates vibrations that spread through the ground and
diminish in amplitude with distance from the source. Thus, the effect of construction site vibration on
nearby buildings depends on soil type, ground strata and other factors that affect the transmission of
vibration energy through the ground, as well as the type of building construction that receives the
transmitted vibrational energy. Upon reaching the receiving structure, vibration is typically sensed or
perceived when objects within a structure are induced to vibrate and hence generate noise from the
oscillation, such as rattling windows or picture frames.
The results from vibration can range from no perceptible effects at the lowest levels, to low rumbling
sounds and perceptible vibrations at moderate levels, to varying degrees of building damage risk at the
highest levels. Groundborne vibration would be generated by the proposed Project during construction,
and it can be quantified for assessment of building damage risk and human annoyance.

5.3.1

Prediction Methodology

The highest levels of vibration would be experienced when a heavy piece of construction equipment is
operating or passes in proximity to a nearby vibration-sensitive structure. Levels of vibration produced by
such construction equipment can be evaluated against the FTA’s significance thresholds.
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Determining vibration effects requires a comparison of predicted vibration levels with established criteria
at a sensitive location, or at a distance from the vibration source at which a predicted level would just
exceed the criteria. The FTA standard is 0.2 inches per second (ips) peak particle velocity (PPV) or a
vibration level (LV) of 94 VdB (FTA 2006) with respect to building damage risk for non-engineered
timber and masonry buildings. For assessing human annoyance, FTA guidance indicates 80 VdB for
“infrequent” (i.e., less than 30 per day) vibration events.
The following expression (FTA 2006) was used to estimate PPV at a receiving land use.
PPVequip (at dR) = PPVref (at dref) * (dref/dR)1.5
By way of example, and since this analysis anticipates that a vibratory roller represents the type of
equipment at the Project construction site having the greatest potential for producing vibration, the
minimum distance at which construction equipment vibration velocity (PPV) would be compliant with the
FTA guidance threshold can be estimated as follows:
PPVroller (at 26 feet) = 0.2 ips = 0.21 * (25/26)1.5
The reference PPV (PPVref) for a vibratory roller is 0.21 ips and 94 VdB at a reference distance (dref) of 25
feet (FTA 2006). Solving the above expression, beyond a distance of 26 feet (dR) between the roller and a
sensitive receiving structure, vibration would be below the FTA guidance threshold.
For estimating human annoyance, the following expression is used:
LV (at dR) = LV (at dref) – 30 * LOG (dR/dref)
Hence, for the vibratory roller:
LV (at dR) = 80 VdB = 94 – 30 * LOG (75/25)
For purposes of analysis, this study assumes that a large bulldozer (0.089 ips) is the largest vibration
generator during the site preparation phase of Project construction activities. During road construction,
the aforementioned vibratory roller is assumed to be the greatest vibration source. And during building
erection, the presence of a loaded truck (0.076 ips) is assumed to be the dominant vibration source.

5.3.2

Predicted Results

Table 5-3 presents predicted Project construction vibration levels at the four nearest representative
residential receivers.
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Table 5-3
Predicted Construction Vibration Levels at Nearest Noise-Sensitive Receivers
Sensitive
Receiver
Identification
(see Figure 3-1)

Street Address or
Intersection

Approximate
Distance from
Construction Activity
Center-point to
Receiver (feet)

R-W

11114 Cherry Croft Drive

250

R-SW

Pendleton Road and Oak
Glen Road

250

R-S

11326 Acropolis Drive

250

R-SE

36752 Oak Glen Road

425

Predicted PPV (ips) and Lv (VdB)
per Anticipated Construction Phase
Road
Building
Site Preparation
Construction
Erection
(Dozer)
(Vibratory roller)
(Loaded truck)

0.003 ips
57 VdB
0.003 ips
57 VdB
0.003 ips
57 VdB
0.001 ips
50 VdB

0.007 ips
64 VdB
0.007 ips
64 VdB
0.007 ips
64 VdB
0.003 ips
57 VdB

0.002 ips
56 VdB
0.002 ips
56 VdB
0.002 ips
56 VdB
0.001 ips
49 VdB

None of the vibration levels shown in Table 5-3 exceed either the FTA guidance-based building damage
risk threshold of 0.2 ips or the human annoyance limit of 80 VdB. Hence, Project construction vibration is
expected to have a less than significant impact on the affected environment.

5.4

OCCUPATIONAL NOISE

Outdoor sound levels within the Project boundary during construction may exceed the 85 dBA threshold
near certain operating or idling powered mobile and stationary equipment, but these levels will diminish
with distance from these sources. Consistent with regulatory compliance requirements, Project contractors
will post warnings with respect to areas that may be noise level hazards and provide construction workers
with approved hearing protection devices (HPD) as part of an applicable hearing conservation program.

5.5

OPERATIONAL NOISE

5.5.1

Prediction Methodology

This noise analysis defines Project “operational noise” as the post-construction noise that results from the
changes in local roadway traffic flows—i.e., likely increases in local traffic due to the Project’s
introduction of new residential land uses and related activities.
Using available annual daily traffic (ADT) volume data associated with local roadways in the vicinity of
the Project, operational noise was predicted with a technique based on FTA methodology that is in turn
based on the original Federal Highway Administration (FHWA) Highway Traffic Noise Prediction Model
(FHWA-RD-77-108). Key parameters of the traffic noise prediction method used in this analysis are as
follows:
•

Automobile reference noise level is 74 dBA sound exposure level (SEL); and,

•

The distribution of ADT over daytime and nighttime periods is assumed to be 85% and 15%,
respectively.
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The mathematical expressions used to calculate the estimated traffic noise levels are shown in Figure 5-1,
which is a reproduction of Table 6-6 from the FTA Transit Noise and Vibration Impact Assessment
guidance document (FTA 2006).

Source: FTA (2006)

Figure 5-1. Terms and expressions from FTA-based technique for traffic noise estimation
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Assuming the proportion of different road vehicle types does not significantly change, future traffic noise
levels can be estimated from the existing noise levels by virtue of the change in ADT, which can be
expressed as follows:
dBA Increment (or decrement) = 10 * LOG (ADTexist / ADTfuture)
where ADTexist is the existing ADT volume for the studied road segment and ADTfuture is some quantified
future traffic volume that will depend on the year being studied and whether or not the value includes the
Project traffic contribution.

5.5.2

Predicted Results

Table 5-4 presents the existing ADT values at the indicated fourteen roadway segments that are illustrated
on Figure 5-2. Using the FTA-based estimation technique, daytime, nighttime and day-night sound levels
are estimated and also shown in Table 5-4.

Figure 5-2. Locations of nearby roadway segments in Project vicinity
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Table 5-4
Predicted Existing Traffic Noise Levels at 50’ from Project Vicinity Roadway Segments

Fig. 5-2
Segment
ID

1
2
3
4
5
6
7
8
9
10
11
12
13
14

Roadway / Segment
Bryant St. /
Oak Glen Rd. to Fir Ave.
Bryant St. /
Oak Glen Rd. to Date St.
Oak Glen Rd. /
2nd St. to Bryant St.
Oak Glen Rd. /
Bryant St to Fremont Ave.
Oak Glen Rd. /
Fremont Ave. to Jefferson
St.
Oak Glen Rd. /
Jefferson St. to Casa
Blanca Ave.
Oak Glen Rd. /
East of Casa Blanca Ave.
Fir Ave. /
East of Fremont St.
Pendleton Rd. /
South of Oak Glen Rd.
Pendleton Rd. /
North of Date St.
Cherry Croft Rd. /
North of Oak Glen Rd.
Date St. /
East of Bryant St.
Jefferson St. /
South of Carter St.
Jefferson St. /
North of Glen Oak Rd.

Existing
(2015)
daytime
hourly
Leq (dBA)
at 50'

Existing
(2015)
ADT
(Night)

Existing
(2015)
ADT
(Night,
hourly)

Existing
(2015)
nighttime
hourly
Leq (dBA)
at 50'

Existing
(2015)
Ldn (dBA)

Vehicle
Speed
(mph)

Existing
(2015)
ADT

Existing
(2015)
ADT
(Day)

Existing
(2015)
ADT
(Day,
hourly)

50

12,964

11,019

735

67

1,945

216

62

69.4

45

12,529

10,650

710

66

1,879

209

60

67.9

45

12,512

10,635

709

66

1,877

209

60

67.9

50

4,302

3,657

244

62

645

72

57

64.6

50

2,793

2,374

158

60

419

47

55

62.8

50

2,572

2,186

146

60

386

43

55

62.4

50

1,907

1,621

108

59

286

32

53

61.1

25

336

286

19

42

50

6

37

44.5

25

452

384

26

43

68

8

38

45.8

25

668

568

38

45

100

11

40

47.5

25

41

35

2

33

6

1

28

35.4

25

3,255

2,767

184

52

488

54

47

54.4

25

40

34

2

33

6

1

28

35.3

25

<1

<1

<1

17

<1

<1

12

19.3

The predicted existing traffic noise level of 62.4 dBA Ldn for the Oak Glen Rd. segment (#6 in Figure 5-2)
between Jefferson St. and Casa Blanca Rd. is less than 3 dBA different from the field survey measured
value of 65 dBA Ldn and would be therefore (according to FHWA guidance) suggest that the traffic noise
prediction model is valid for purposes of this analysis. Such a small difference in dBA between the model
and the empirical value highlights the apparent dominance of this surface transportation sound source at
this field survey position LT-1.
However, where the existing traffic noise is nearly non-existent, such as roadway segment #14, the
predicted Ldn of 19.3 dBA may be an accurate representation of the traffic noise contribution; but, it does
not reflect contribution of other sounds that comprise the measured ambient Ldn of 40 dBA measured at
field survey position ST-1. Therefore, for purposes of this analysis, the measured Ldn of 40 dBA at ST-1
will represent the baseline noise condition at 50 feet from roadway segment #14.
Table 5-5 presents ADT volumes for a variety of future conditions as follows:
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•

Existing with Project – this assumes the Project is developed and its effect on local roadway
segment ADT volumes are reflected (i.e., added to the existing ADT shown in Table 5-4).

•

2040 No Project – this assumes the Project is not developed and thus does not impart any ADT
to the traffic volumes, but changes to traffic flows on the local roadway segments have occurred
over a period of twenty-five years beyond the existing year of 2015.

•

2040 with Project – this assumes the Project is developed and adds ADT along with changes to
traffic flows on the local roadway segments have occurred over a period of twenty-five years
beyond the existing year of 2015.

Table 5-5
Predicted Traffic Noise Levels at 50’ from Project Vicinity Roadway Segments – Future Scenarios

Fig. 5-2
Segment
ID

1
2
3
4
5
6
7
8
9
10
11
12
13
14

Roadway / Segment
Bryant St. /
Oak Glen Rd. to Fir Ave.
Bryant St. /
Oak Glen Rd. to Date St.
Oak Glen Rd. /
2nd St. to Bryant St.
Oak Glen Rd. /
Bryant St to Fremont Ave.
Oak Glen Rd. /
Fremont Ave. to Jefferson St.
Oak Glen Rd. /
Jefferson St. to Casa Blanca Ave.
Oak Glen Rd. /
East of Casa Blanca Ave.
Fir Ave. /
East of Fremont St.
Pendleton Rd. /
South of Oak Glen Rd.
Pendleton Rd. /
North of Date St.
Cherry Croft Rd. /
North of Oak Glen Rd.
Date St. /
East of Bryant St.
Jefferson St. /
South of Carter St.
Jefferson St. /
North of Glen Oak Rd.

Annual Daily Traffic (ADT)
Existing
(2015)
2040
with
2040 No
with
Project
Project
Project

Traffic Noise Level (dBA Ldn)
Existing
(2015)
2040
with
2040 No
with
Project
Project
Project

Increase over Existing (2015)
without Project (dBA)
Existing
(2015)
2040
with
2040 No
with
Project
Project
Project

13,120

19,122

19,278

69.5

71.1

71.2

0.1

1.7

1.7

13,355

18,794

19,620

68.2

69.7

69.9

0.3

1.8

1.9

13,300

10,948

11,736

68.2

67.3

67.6

0.3

-0.6

-0.3

5,758

5,916

7,372

65.9

66.0

67.0

1.3

1.4

2.3

4,199

3,911

5,317

64.5

64.2

65.6

1.8

1.5

2.8

3,114

4,051

4,593

63.2

64.4

64.9

0.8

2.0

2.5

2,249

3,052

3,394

61.8

63.2

63.6

0.7

2.0

2.5

442

479

585

45.7

46.1

46.9

1.2

1.5

2.4

502

543

593

46.3

46.6

47.0

0.5

0.8

1.2

718

919

969

47.8

48.9

49.1

0.3

1.4

1.6

91

62

112

38.9

37.2

39.8

3.5

1.8

4.4

3,305

4,964

5,014

54.5

56.2

56.3

0.1

1.8

1.9

128

60

148

40.3

37.1

41.0

5.0

1.8

5.7

968

0

968

49.1

40.0

49.1

9.1

0.0

9.1

Table 5-5 indicates that for 2015 or 2040, addition of the Project would cause resultant traffic noise
levels, expressed as Ldn values, to be less than 60 dBA at a distance of 50 feet from the roadway
centerline and thus comply with the City of Yucaipa exterior noise level standard for roadway segments
#8 through #14. Aside from Jefferson Street roadway segment #14, which would see considerably more
traffic volume as a direct result of Project development, residential receivers that may be located within
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this distance along these segments would not be expected to be impacted on the basis of ambient noise
increment. Because roadway segment #14 would experience increase in traffic noise levels that exceed 5
dBA over those without the Project, such durable changes to the outdoor ambient sound environment at
an existing residential receiver like 11114 Cherry Croft Drive might be considered a significant impact
without mitigation.
For segments #6 and #7, predicted existing (without Project) traffic noise levels already exceed 60 dBA
Ldn and are only expected to experience a noise level increase of less than 3 dBA. Hence, for existing
residential land uses near Oak Glen Road east of Cherry Croft Drive, a less than significant noise impact
is expected.
Table 5-4 predicts that roadway segments #1 through #5 are already experiencing traffic noise levels that
exceed 60 dBA Ldn and are only expected to experience a noise level increase of less than 3 dBA as
shown in Table 5-5. Hence, for existing residential land uses that may be within this 50-foot distance
along these roadway segments, a less than significant noise impact is expected.
For future residential land uses within the Project site and essentially abut Oak Glen Rd., Table 5-5
indicates that roadway segments #6 and #7 are expected to experience traffic noise levels between 60
dBA and 65 dBA Ldn. These levels are compliant with the City of Yucaipa General Plan Noise Element
standard, so long as the newly constructed residences feature building sound insulation that permit
interior noise levels to remain at or below 45 dBA Ldn. Per the City’s Noise Element, this provision also
means that the residential structure would feature air-conditioning so that closed windows and doors
could enable this needed exterior-to-interior noise control. Future residential land uses elsewhere within
the Project site, such as those along Jefferson Street, are not expected to experience traffic noise levels
above 60 dBA Ldn. Therefore, persons occupying new residences within the Project boundary would be
expected to experience a less than significant noise impact with respect to operations noise.
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Mitigation

MITIGATION

CONSTRUCTION

Per Section 5.3, expected noise from daytime Project construction activities should be compliant with
jurisdictional requirements and not cause significant temporary increases in the outdoor ambient sound
level. However, due to its currently quiet surroundings, the residential NSR represented by R-W (11114
Cherry Croft Drive) could experience substantial increases in ambient noise level. To help mitigate this
rise, the Project Applicant or its contractors could consider implementing one or more of a variety of
measure options that might include, but not be limited to, the following:
•

Administrative noise controls – schedule Project construction activity, when it may occur at
its closest distance, during periods of time when the owner/occupant of the impacted land use
may be away on vacation or via agreement with the Applicant.

•

Engineering noise controls – to the extent practical, locate stationary and/or continuous major
noise producers (e.g., air compressors, generators) as far as possible from the potentially
impacted residential receiver. In other words, gain more naturally-occurring noise attenuation
via increasing distance between source and receiver.

•

Equipment noise controls – there are a number of practices that can be employed as follows:
o

Ensure that all engine-driven vehicles and stationary equipment feature factoryapproved exhaust silencers/mufflers that are in proper working order.

o

Do not let operating vehicles or equipment idle for long periods of time. Reducing
the time that a vehicle or piece of equipment operates by half enables a 3 dBA
reduction of that noise source.

o

As certain equipment may have a “louder” side or facing (e.g., an air intake that
produces the most noise), position the equipment onsite so that said louder facings
are directed away from the noise-sensitive receiver.

Beyond these above mitigation measure options, proper design and installation of temporary
construction noise barriers could be installed to provide sound path occluding insertion loss (IL) that
would yield additional noise mitigation. To help ascertain the need and magnitude of such barriers, which
would likely resemble those appearing in Figure 6-1, the following steps are recommended:
A. Prior to Project construction, the outdoor ambient sound level at or in the vicinity of 11114
Cherry Croft Drive should be re-measured to confirm (or adjust, if necessary, to reflect current
environmental conditions) the pre-construction noise baseline at this affected NSR is 40 dBA Ldn.
B. Later, after Project construction has commenced and when the geographic center of construction
activity is expected to occur as close as 1,200 feet to this NSR during the site preparation phase,
the ambient noise level (which will now include construction activity for the given phase) should
be re-measured and compared with the pre-construction measurement as follows:
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If the measured Ldn difference (i.e., level during construction minus pre-construction level) is
0-1 dBA, and the construction activity already implements one or more of the three abovementioned noise controls, no mitigation should be required. The construction activity
geographic center point, when at its closest distance to the NSR, 250-300 feet, should not
produce an increase in ambient greater than 10 dBA and thus be less than significant.
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If the measured Ldn difference (i.e., level during construction minus pre-construction level) is
3-5 dBA, and the construction activity already implements one or more of the three abovementioned noise controls, the developer should make preparations to have a temporary noise
barrier installed having adequate height, extent, solidity and position that delivers at least 7
dBA of noise reduction (according to parameters shown in Figure 6-2) when the construction
activity geographic center point will be at its closest distance to the NSR (i.e., 250-300 feet).

o
•

•

If the measured Ldn difference (i.e., level during construction minus pre-construction level) is
5-8 dBA, and the construction activity already implements one or more of the three abovementioned noise controls, the developer should make preparations to have a temporary noise
barrier installed having adequate height, extent, solidity and position that delivers at least 7+n
dBA of noise reduction (according to parameters shown in Figure 6-2), where n = the
measured Ldn difference minus 5, when the construction activity geographic center point will
be at its closest distance to the NSR (i.e., 250-300 feet). Additionally, when the activity
center is as close as 600 feet, the temporary barrier installation should deliver n dBA of noise
reduction (again, with design and positioning that yields performance according to
parameters shown in Figure 6-2)Consider field erection or assembly of a temporary noise
barrier, such as the types shown in Figure 6-1. A properly designed and implemented noise
barrier can provide noise reduction ranging from 3 dBA to 15 dBA of performance, which
depends on factors that include barrier height, extent, position with respect to source and
receiver, provision of linear occlusion, solidity, and so on.
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If the measured Ldn difference (i.e., level during construction minus pre-construction level) is
8 dBA or more, and the construction activity already implements one or more of the three
above-mentioned noise controls, the developer should make preparations to have a temporary
noise barrier installed having adequate height, extent, solidity and position that delivers at
least 11+n dBA of noise reduction (according to parameters shown in Figure 6-2), where n =
the measured Ldn difference minus 8, when the construction activity geographic center point
will be at its closest distance to the NSR (i.e., 250-300 feet). Additionally, when the activity
center is as close as 600 feet, the temporary barrier installation should deliver 3+n dBA of
noise reduction (again, according to parameters shown in Figure 6-2).

C. The needed mitigation quantity ranges from 8 dBA to 14 dBA, depending on Project construction
phase assumed for this study, in order to lower the predicted increase-over-ambient magnitude to
10 dBA or lessFor the road construction and building erection phases of construction that would
be expected to occur after site preparation, the temporary noise barrier triggers and types are
similar to those above for step B but are as follows:
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•

If the measured Ldn difference (i.e., level during construction minus pre-construction level) is
0-1 dBA, and the construction activity already implements one or more of the three abovementioned noise controls, no mitigation should be required. The construction activity
geographic center point, when at its closest distance to the NSR, 250-300 feet, should not
produce an increase in ambient greater than 10 dBA and thus be less than significant.

•

If the measured Ldn difference (i.e., level during construction minus pre-construction level) is
3-5 dBA, and the construction activity already implements one or more of the three abovementioned noise controls, the developer should make preparations to have a temporary noise
barrier installed having adequate height, extent, solidity and position that delivers at least 7
dBA of noise reduction (according to parameters shown in Figure 6-2) when the construction
activity geographic center point will be at its closest distance to the NSR (i.e., 250-300 feet).

•

If the measured Ldn difference (i.e., level during construction minus pre-construction level) is
5-8 dBA, and the construction activity already implements one or more of the three abovementioned noise controls, the developer should make preparations to have a temporary noise
barrier installed having adequate height, extent, solidity and position that delivers at least 7+n
dBA of noise reduction (according to parameters shown in Figure 6-2), where n = the
measured Ldn difference minus 5, when the construction activity geographic center point will
be at its closest distance to the NSR (i.e., 250-300 feet).

•

If the measured Ldn difference (i.e., level during construction minus pre-construction level) is
8 dBA or more, and the construction activity already implements one or more of the three
above-mentioned noise controls, the developer should make preparations to have a temporary
noise barrier installed having adequate height, extent, solidity and position that delivers at
least 11+n dBA of noise reduction (according to parameters shown in Figure 6-2), where n =
the measured Ldn difference minus 8, when the construction activity geographic center point
will be at its closest distance to the NSR (i.e., 250-300 feet).

.
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Source: AECOM (2015).

Mitigation

Source: Eaton, Construction Noise, 2000.

Figure 6-1. Sample Field-erected Temporary Noise Barriers: “L”-shaped Vinyl Blanket Barrier for
Drilling Operations at a Well Site (left), Insulated Wooden Barrier Constructed from Common Site Materials
(right)
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Figure 6-2. Barrier Considerations: Effect of included angle (α) on barrier noise reduction effectiveness (left);
and method of increasing included angle (α) while keeping barrier width same (right)
(Source: The Noise Guidebook, U.S. Dept. of Housing and Urban Development, 1991)
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When the construction activity of concern has concluded and moved to sufficiently more distant Project
locations, thus increasing the distance between it and the NSR, the need for temporary noise barriers
would correspondingly diminish or be eliminated altogether.
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Analysis of Project operations noise in Section 5.5 identified only one potential significant impact with
respect to a substantial predicted permanent increase in outdoor ambient sound level: NSR within 50 feet
of the centerline of roadway segment #14 along Jefferson Street. The rise in outdoor ambient noise level,
due to traffic noise increase, is anticipated due to what this analysis assumes will be the upgrade of
Jefferson Street from its current status (a dirt road) into something that can handle regular roadway traffic
of the ADT volumes shown in Table 5-5 that are directly attributed to introduction of the Project (i.e.,
estimates of ADT for 2040 along this roadway segment without the Project show no added ADT). While
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this analysis report will not comment on responsibility of this roadway improvement, noise mitigation
could be contemplated as part of the upgrade design and implementation—to the extent considered both
feasible and reasonable. The amount of needed mitigation is less than 4 dBA (in order to reduce the
ambient noise increment to a less than significant level) and could thus be realized merely by ensuring
linear occlusion (i.e., block line-of-sight) between the primary roadway traffic noise sources (e.g., engine
exhaust and tire/pavement contact) with measures such as an earthen berm or wall of sufficient height and
extent. Such walls or berms could be incorporated as landscaping elements, so long as they are solid and
provide the needed sound path occlusion. While rows of trees, shrubbery and porous fencing may provide
visual occlusion between a potentially affected receiver and the traffic noise sources, such measures
usually do not yield actual meaningful noise reduction.
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STATEMENT OF LIMITATIONS

This draft technical report is for the sole use and benefit of the City of Yucaipa and its authorized
representatives. The scope of services performed in execution of this effort may not be appropriate to
satisfy the needs of other users, and any use or reuse of this document or the findings, conclusions, or
recommendations presented herein is at the sole risk of said user. No expressed or implied representation
or warranty is included or intended in this document except that the work, including measurements
conducted in the field, was performed with the customary thoroughness and competence of professionals
working in the same area on similar projects.
Background information on the Project has been furnished to AECOM by a number of parties, which
AECOM has used in preparing this report. AECOM has relied on this information as furnished, and is
neither responsible for nor has confirmed the accuracy of this information.
Portions of this report have been prepared based on certain key assumptions made by AECOM which
substantially affect the conclusions and recommendations of this report. These assumptions, although
thought to be reasonable and appropriate, may not prove to be true in the future. Noise levels found in this
report include those predicted with algorithms based on industry guidance such as FTA, FHWA and
others. AECOM has relied on such data and estimation techniques as published, and is neither responsible
for nor has confirmed the accuracy of this information.
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