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ASSESSMENT OF ENVIRONMENTAL NOISE

1.0 INTRODUCTION

This report evaluates potential impacts associated with the construction and operation noise of the proposed single

family residential project at La Sierra and Victoria in Riverside, California.
1.1 Project Description

The proposed development consists of a two-story, 49-unit single-family residential project with an attached garage
located at La Sierra and Victoria. The project is bounded by La Sierra Ave to the southwest, Victoria Avenue to the

northwest, Millsweet Place to the northeast, and existing residential uses to the southeast.

Flgure 1- Areal Image of the Proposed Project Site
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1.2 Characteristics of Noise

Noise is usually defined as unwanted sound and can be an undesirable by-product of society’s normal day-to-day
activities. Sound becomes unwanted when it interferes with normal activities, causes actual physical harm, or has

an adverse effect on health.

People judge the relative magnitude of sound sensation in subjective terms such as “noisiness” or “loudness.”
However, the sound pressure magnitude can be objectively measured and quantified using a logarithmic ratio of
pressures which yields the level of sound, utilizing the measurement scale of decibels (dB). The decibel is generally
adjusted to the A-weighted level (dBA) which de-emphasizes very low frequencies to better approximate the human
ear’s range of sensitivity. In practice, the noise level of a sound source is measured using a sound level meter that
includes an electronic filter corresponding to the A-weighting curve. Table A.1 in Appendix A of this report defines

the decibel along with other technical terms used in this analysis.

Even though the A-weighted scale accounts for the relative loudness perceived by the human ear and, therefore, is
commonly used to quantify individual events or general community sound levels, the degree of annoyance or other

response effects also depends on several other perceptibility factors, including:

e Ambient (background) sound level

e Magnitude of the event sound level relative to the background noise
e Spectral (frequency) composition (e.g. presence of tones)

e Duration of the sound event

e Number of event occurrences, repetitiveness, and intermittency

e Time of day the event occurs.

In determining the daily level of environmental noise, it is important to account for the difference in human
responses to daytime and nighttime noises. At night, exterior background noise levels are generally lower than
daytime levels. However, most household noise also decreases at night, and exterior noise may become increasingly
noticeable. Further, most people sleep at night and have greater sensitivity to noise intrusion. To account for human
sensitivity to nighttime noise levels, a 24-hour descriptor, the Community Noise Equivalent Level (CNEL), has been
developed. The CNEL divides the 24-hour day into a daytime period of 7:00 a.m. to 7:00 p.m., an evening period
from 7:00 p.m. to 10:00 p.m., and a nighttime period of 10:00 p.m. to 7:00 a.m. In determining the CNEL, noise
levels occurring during the evening period are increase by 5 dB, while noise levels occurring during the nighttime

period are increased by 10 dB to account for the greater sensitivity during the evening and nighttime periods.
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The effects of noise on people fall into three general categories:

e  Subjective effects of annoyance and nuisance.
e Interference with activities such as speech, sleep, and learning.

e Physiological effects such as hearing loss.

In most cases, the levels associated with environmental noise produce effects only in the first two categories.
However, workers in industrial plants may experience noise effects in the last category. There is no completely
effective way to measure the subjective effects of noise or the corresponding reactions of annoyance, because of
the wide variation in individual thresholds of annoyance and degrees to which people become acclimated to noise.
Thus, an important way of determining a person's subjective reaction to a new noise source is by comparison to the
existing environment to which they are accustomed (the “ambient environment”). In general, the more the level of
a noise event exceeds the prevailing ambient noise level, the less acceptable the noise source will be to those

exposed to it.

With regard to increases in A-weighted noise levels, the following relationships are applicable to this analysis:

e  Except in carefully controlled laboratory experiments, a 1 dB change cannot be perceived.
e Outside of a laboratory, a 3 dBA change will be generally perceivable by most people.
e Achangein level of at least 5 dBA is considered a noticeable change by most people.

e A 10dBA change will result in the perception of doubling or halving the loudness of the noise.

Common noise levels associated with various activities are shown on Figure 2, Common Noise Levels.

Figure 2 — Common Noise Levels
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Noise sources are either “point sources”, such as stationary equipment or individual motor vehicles, or “line
sources”, such as a roadway with a large number of mobile point sources (motor vehicles). Sound generated by a
stationary point source typically diminishes (attenuates) at a rate of 6 dBA for each doubling of distance from the
source to the receptor at acoustically “hard” sites, and at a rate of 7.5 dBA at acoustically “soft” sites.” For example,
a 60 dBA noise level measured at 50 feet from a point source at an acoustically hard site would be 54 dBA at 100
feet from the source and it would be 48 dBA at 200 feet from the source. Sound generated by a line source typically
attenuates at a rate of 3 dBA and 4.5 dBA per doubling of distance from the source to the receptor for hard and soft

. . 2 .
sites, respectively.” Man-made or natural barriers can also attenuate sound levels.

The minimum attenuation of exterior to interior noise provided by typical structures is provided in Table 1, Outside

to Inside Noise Attenuation.

Table 1 — Outside to Inside Noise Attenuation (dBA)

Open Closed
Building Type Windows Windows!
Residences 17 25
Schools 17 25
Churches 20 30
Hospitals/Convalescent Homes 17 25
Offices 17 25
Theaters 20 30
Hotels/Motels 17 25

Source: Transportation Research Board, National Research Council, Highway Noise: A Design Guide for Highway
Engineers, National Cooperative Highway Research Program Report 117.
1 As shown, structures with closed windows can attenuate exterior noise by a minimum of 25 to 30 dBA.

1.3 Characteristics of Vibration

Vibration is minute variation in pressure through structures and the earth, whereas, noise is minute variation in
pressure through air. Some vibration effects can be caused by noise; e.g., the rattling of windows from truck pass-
bys. This phenomenon is related to the coupling of the acoustic energy at frequencies that are close to the resonant
frequency of the material being vibrated. Ground-borne vibration attenuates rapidly as distance from the source of

the vibration increases. Vibration amplitude can be measured as peak particle velocity (PPV), the maximum

U.S. Department of Transportation, Federal Highway Administration, Highway Noise Fundamentals, (Springfield, Virginia:
U.S. Department of Transportation, Federal Highway Administration, September 1980), p. 97. A "hard" or reflective site
does not provide any excess ground-effect attenuation and is characteristic of asphalt, concrete, and very hard packed soils.
An acoustically "soft" or absorptive site is characteristic of normal earth and most ground with vegetation.

U.S. Department of Transportation, Federal Highway Administration, Highway Noise Fundamentals, (Springfield, Virginia:
U.S. Department of Transportation, Federal Highway Administration, September 1980), p. 97.
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instantaneous peak amplitude in inches per second, or root-mean-square (RMS) velocity in inches per second or as
vibration level in decibels (VdB) referenced to 1 micro-inch per second. The ratio between the PPV and the maximum
RMS amplitude is termed the “crest factor.” According to the Federal Transit Administration (FTA), the PPV level for
construction equipment is typically 1.7 to 6 times greater than the RMS vibration level. The FTA uses a crest factor
of 4 for the conversion of PPV levels to RMS vibration levels. For the purposes of ground-borne vibration analysis of
impacts to existing structures, vibration velocity is described in terms of PPV. For the analysis of the human response

to vibration, VdB is utilized.

The vibration velocity threshold of perception for humans is approximately 65 VdB, and a vibration velocity of 75
VdB is the approximate dividing line between barely perceptible and distinctly perceptible levels for many peoples.
Most perceptible indoor vibration is caused by sources within buildings such as operation of mechanical equipment,
movement of people, or the slamming of doors. Typical outdoor sources of perceptible ground-borne vibration are
construction equipment, steel-wheeled trains, and traffic on rough roads. Common ground-induced vibrations
related to roadway traffic and construction activities pose no threat to buildings or structures. If a roadway is
smooth, the ground-borne vibration from traffic is barely perceptible. The range of interest is from approximately
50 VdB, which is typically the background vibration velocity, to 94 VdB. This 94 VdB vibration level corresponds to
0.2 PPV, which is the general threshold where minor damage can occur in non-engineered timber and masonry

buildings.
2.0 REGULATORY FRAMEWORK

Many government agencies have established noise regulations and policies to protect citizens from potential hearing
damage and various other adverse physiological and social effects associated with noise and ground-borne vibration.
The City of Riverside has adopted the Noise Element section, which is based in part on Federal and State regulations
and is intended to control, minimize, or mitigate environmental noise effects. The regulations and policies that are

relevant to project construction and operation noise are discussed below.

2.1 Applicable State Noise Standards

The State of California has adopted noise compatibility guidelines for general land use planning. The types of land
uses addressed by the State standards and the acceptable noise categories for each land use are included in the
State of California General Plan Guidelines, which is published and updated by the Governor’s Office of Planning and
Research. The level of acceptability of the noise environment is dependent upon the activity associated with the
particular land use. According to the State, an exterior noise environment up to 65 CNEL is “normally acceptable”

for single and multi-family residential uses, up to 75 CNEL is “conditionally acceptable” with special noise insulation

- U.S. Department of Transportation, Federal Transit Administration, Transit Noise and Vibration Impact Assessment,
(Washington, DC: U.S. Department of Transportation, Federal Transit Administration, May 2006), p. 7-8.
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requirements, while 75 CNEL and above is identified as "clearly unacceptable" noise levels for residential and hotel

uses, respectively.” The maximum allowable interior noise level for residential structures is 45 CNEL.

The California Environmental Quality Act (CEQA) Guidelines establishes guidelines for the evaluation of significant
impacts of environmental noise attributable to a proposed project. The guidelines ask whether the project would

result in:

1. Would the project generate a substantial temporary or permanent increase in ambient noise levels in the
vicinity of the project in excess of standards established in the local general plan or noise ordinance, or

applicable standards of other agencies?
2. Would the project generate excessive ground borne vibration or ground born noise levels?

3. For a project located within the vicinity of a private airstrip or an airport land use plan or, where such a plan
has not been adopted within two miles of a public airport or public use airport, would the project expose

people residing or working in the project area to excessive noise levels?
2.2 City of Riverside General Plan Noise Element

The project site is located in the City of Riverside and therefore would potentially affect receptors within the city
from onsite and offsite sources. The City Noise Element of the General Plan is a comprehensive program for including
noise management in the planning process, providing a tool for planners to use in achieving and maintaining land
uses that are compatible with existing and future environmental noise levels. The Noise Policy identifies noise-
sensitive land uses and noise sources and defines areas of noise impact for the purpose of developing programs to
ensure that residents in Riverside, and other noise sensitive land uses, will be protected from excessive noise

intrusion.

As development proposals are submitted to the City, each is evaluated with respect to the provisions in the Noise
Element to ensure that noise impacts are reduced through planning and project design. Through implementation of
the policies of the Noise Element, Riverside seeks to reduce or avoid adverse noise impacts for the purposes of
protecting the general health, safety, and welfare of the community. The most basic planning strategy to minimize
adverse impacts on new land uses due to noise is to avoid designating certain land uses at locations within the city
that would negatively affect noise sensitive land users. Users such as schools, hospitals, childcare, senior care,
congregate care, churches, and all types of residential use should be located outside of any area anticipated to

exceed acceptable noise levels as defined by the Land Use Compatibility Matrix or should be protected from noise

- State of California, Governor’s Office of Planning and Research, General Plan Guidelines, (Sacramento, CA: State of California,
Governor’s Office of Planning and Research, October 2003), p. 250.
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through sound attenuation measures such as site and architectural design and sound walls. The City of Riverside has
adopted guidelines as a basis for planning decisions based on noise considerations. These guidelines are shown in

Figure 3.

In the case that the noise levels identified at a proposed project site fall within levels considered normally acceptable,

the project is considered compatible with the existing noise environment.

Figure 3 — Noise/Land Use Compatibility Matrix
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assumption that any
building is of normal
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bart with closed windows
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demonstrated that nojse
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The Community Moise Equivalent Level (CNEL) and Day-Night Noise Level (Ldn) are measures of the 24-hour
noise environmeant. They represant the constant A-weighted naoise level that would be measured if all the sound
anargy recaived over the day were averaged. In order to account for the greater sansitivity of people to noise at
night, the CNEL weighting includes a 5-decibel panalty on noise batwean 7:00 p.m. and 10:00 p.m. and a
10-decibel panalty on noise batwaan 10:00 p.m. and 7:00 a.m. of the next day. The Ldn includes only the
10-decibel weighting for late-might noise events. For practical purposes, the two measunes ane aquivalent for

typical urban noise environmaents.

* For properties located within airpart influence areas, acceptable noize limits for single family residential uses are
established bv the Riverside Countv Aimort Land Use Compatibility Plan,

SOLIRCE: STATE DEPARTAMENT OF HEALTH,

A% MODIFIED BY THE CITY OF R0 ERSIDE
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The goals, policies and implementation actions of the Noise Element address three major issues related to noise.

These include:

1) Objective N-1: Minimize noise levels from point sources throughout the community and, wherever possible,
mitigate the effects of noise to provide a safe and healthful environment.

2) Objective N-2: Minimize the adverse effects of airportrelated noise through proper land use planning.

3) Objective N-3: Ensure the viability of March Air Reserve Base/March Inland Port.

4) Objective N-4: Minimize ground transportation-related noise impacts.

Objective N-1: Minimize noise levels from point sources.

Policy N-1.1: Continue to enforce noise abatement and control measures particularly within residential
neighborhoods.

Policy N—1.2: Require the inclusion of noise-reducing design features in development consistent with standards in
Figure N-10 (Noise/Land Use Compatibility Criteria), Title 24 California Code of Regulations and Title 7 of the
Municipal Code.

Policy N—1.3: Enforce the City of Riverside Noise Control Code to ensure that stationary noise and noise emanating
from construction activities, private developments/residences and special events are minimized.

Policy N-1.4: Incorporate noise considerations into the site plan review process, particularly with regard to parking
and loading areas, ingress/egress points and refuse collection areas.

Policy N—1-5: Avoid locating noise-sensitive land uses in existing and anticipated noise-impacted areas.

Policy N—1.6: Educate the public about City noise regulations.

Policy N-1.7: Evaluate noise impacts from roadway improvement projects by using the City’s Acoustical
Assessment Procedure.

Policy N—1.8: Continue to consider noise concerns in evaluating all proposed development decisions and roadway

projects.

Objective N—2: Minimize the adverse effects of airport related noise:

Policy N—2.1: Ensure that new development can be made compatible with the noise environment by using
noise/land use compatibility standards (Figure N—10 — Noise/Land Use Noise Compatibility Criteria) and the airport
noise contour maps (found in the Riverside County Airport Land Use Compatibility Plans) as guides to future
planning and development decisions.

Policy N-2.2: Avoid placing noise-sensitive land uses (e.g., residential uses, hospitals, assisted living facilities, group
homes, schools, day care centers, etc.) within the high noise impact areas (over 60 dB CNEL) for Riverside
Municipal Airport and Flabob Airport in accordance with the Riverside County Airport Land Use Compatibility Plan.
Policy N—2.3: Support efforts of the Federal Aviation Administration and other responsible agencies to require the

development of quieter aircraft.



Single Family Residence at La Sierra and Victoria; Riverside,

W Veneklasen Associates California
CEQA Noise Report

April 25, 2024

Policy N—2.4: Work with the Federal Aviation Administration and neighboring airport authorities to minimize the
noise impacts of air routes through residential neighborhoods within the City.
Policy N-2.5: Utilize the Airport Protection Overlay Zone, as appropriate, to advise landowners of special noise

considerations associated with their development.

Objective N=3: Ensure the viability of March Air Reserve Base

Policy N-3.1: Avoid placing noise-sensitive land uses (e.g., residential uses, hospitals, assisted living facilities, group
homes, schools, day care centers, etc.) within the high noise impact areas (over 65 dB CNEL) for March Air Reserve
Base/March Inland Port in accordance with the Riverside County 2014 March Air Reserve Base/Inland Port Airport
Land Use Compatibility Plan.

Policy N=3.2: Work with the Riverside County Airport Land Use Commission and the March Joint Powers Authority
to develop noise/land use guidelines and City land use plans that are consistent with ALUC policies.

Policy N—3.3: Carefully consider planned future operations of the March Air Reserve Base and March Inland Port

in land use decisions for properties located within the airport influenced area.

Objective N—4: Minimize ground transportation-related noise impacts.

Policy N—4.1: Ensure that noise impacts generated by vehicular sources are minimized through the use of noise
reduction features (e.g., earthen berms, landscaped walls, lowered streets, improved technology).

Policy N-4.2: Investigate and pursue innovative approaches to reducing noise from railroad sources.

Policy N—4.3: Identify and aggressively pursue funding sources to provide grade separations and sound walls along
train routes as noise reduction measures.

Policy N-4.4: Prioritize locations for implementing road/rail grade separations.

Policy N-4.5: Use speed limit controls on local streets as appropriate to minimize vehicle traffic noise.

2.3 City of Riverside Code of Ordinances

The City of Riverside Noise Element establishes noise/land use compatibility criteria. The city uses land use
compatibility standards when planning and marking development decisions to ensure that noise producers do not
adversely affect sensitive receptors. Per Chapter 7.25 Nuisance Exterior Sound Level Limit, Section 7.25.010 —
Exterior Sound Level Limit, Table 7-25.0101 summarizes the City’s noise standards for varies type of land uses (Table

2 Below). The standards represent the maximum acceptable noise levels and are used to determine potential noise

impact.
Table 2 — The City of Riverside Noise Standard
Land Use Category Time Period Noise Level
Residential Night (10:00 p.m. to 7:00 a.m.) 45 dBA
Day (7:00 a.m. to 10:00 p.m.) 55 dBA

9
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Office/commercial Any time 65 dBA
Industrial Any time 70 dBA
Community support Any time 60 dBA
Public recreation facility Any time 65 dBA
Nonurban Any time 70 dBA

Chapter 7.30 — Nuisance Interior Sound Level Limits, section 7.30.015 Interior Sound Level Limit Table 7.30.015

summarize the interior noise standard (Table 3 below).

Table 3 — The City of Riverside Interior Noise Limits

Land Use Category Time Period Noise Level

Residential Night (10 p.m. to 7 a.m.) 35dBA
Day (7 a.m. to 10 p.m.) 45 dBA

School 7 a.m. to 10 p.m. (while school isin | 45 dBA
session)

Hospital Any time 45 dBA

Per Section 7.35.020 the following activities shall be exempt from the provisions of this title.

A. Emergency work. The provisions of this title shall not apply to the emission of sound for the purpose of

alerting persons to the existence of an emergency or in the performance of emergency work.

B. School events. Sanctioned school activities conducted on public or private school grounds including but not
limited to school athletic and entertainment events are exempt from the provisions of this chapter conducted

between the hours of 7:00 a.m. and 11:00 p.m.

C. Federal or State preempted activities. The provisions of this Chapter shall not apply to any other activity the

noise level of which is regulated by state or federal law.

D. Minor maintenance to residential property. The provisions of this title shall not apply to noise sources
associated with minor maintenance to property used for residential purposes, provided the activities take place

between the hours of 7:00 a.m. and 10:00 p.m.

E. Right-of-way construction. The provisions of this title shall not apply to any work performed in the City rights-
of-way when, in the opinion of the Public Works Director or his designee, such work will create traffic

congestion and/or hazardous or unsafe conditions.

F. Public health, welfare and safety activities. The provisions of this title shall not apply

to construction maintenance and repair operations conducted by public agencies and/or utility companies or
their contractors which are deemed necessary to serve the best interests of the public and to protect the public
health, welfare and safety, including but not limited to, trash collection, street sweeping, debris and limb
removal, removal of downed wires, restoring electrical service, repairing traffic signals, unplugging sewers,

10
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vacuuming catch basins, repairing of damaged poles, removal of abandoned vehicles, repairing of water

hydrants and mains, gas lines, oil lines, sewers, storm drains, roads, sidewalks, etc.

G. Construction. Noise sources associated with construction, repair, remodeling, or grading of any real property;
provided a permit has been obtained from the City as required; and provided said activities do not take place
between the hours of 7:00 p.m. and 7:00 a.m. on weekdays, between the hours of 5:00 p.m. and 8:00 a.m. on

Saturdays, or at any time on Sunday or a federal holiday.

H. Warning devices. Warning devices necessary for the protection of public safety, as for example fire, police,

and ambulance sirens, including the testing of such devices, are exempted from the provisions of this title.

I. Agriculture. Any agricultural activity, operation, or facility, or appurtenances thereof (e.g., wind machines),
conducted or maintained for commercial purposes, and in a manner consistent with proper and accepted
customs and standards as allowed under California Civil Code Section 3482 as amended from time to time.

2.4 City of Riverside — Ground-Borne Vibration

The City of Riverside does not establish criteria for maximum vibration thresholds.

The Federal Transit Administration (FTA) provides standards and guidelines for perceptibility and annoyance for
ground-borne vibration as well as construction vibration impact criteria for building damage. As discussed in the
Characteristics of Vibration section above, in most circumstances common ground-induced vibrations related to
roadway traffic and construction activities pose no threat to buildings or structures, and for smooth roadways, the

ground-borne vibration from traffic is barely perceptible.

The FTA has published a technical manual titled, “Transit Noise and Vibration Impacts Assessment,” that provides
ground-borne vibration impact criteria with respect to building damage and human response during construction
activities. As discussed above, building vibration damage is measured in peak particle velocity described in the unit
of inches per second. Table 4, below, provides the Federal Transit Administration vibration criteria applicable to
construction activities. According to Federal Transit Administration guidelines, a vibration criterion of 0.20 inch per
second should be considered as the significant impact level for non-engineered timber and masonry buildings.
Furthermore, structures or buildings constructed of reinforced-concrete, steel, or timber, have vibration damage

criteria of 0.50 inch per second pursuant to the FTA guidelines.

Table 4 - Federal Transit Administration Construction Vibration Impact Criteria for Building Damage

Peak Particle Velocity

Building Category T T —

I. Reinforced-concrete, steel or timber (no plaster) 0.5
Il. Engineered concrete and masonry (no plaster) 0.3
lll. Non-engineered timber and masonry buildings 0.2
IV. Buildings extremely susceptible to vibration damage 0.12

Source: Federal Transit Administration, 2006.
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Impacts for the human response to vibration levels are given in VdB by the FTA in Table 8-1 of the Transit Noise and
Vibration Impact Assessment manual’, as shown in Table 5 below. The FTA Land Use Category 1 impact criteria is
intended for vibration-sensitive research and manufacturing facilities, hospitals with vibration-sensitive equipment,
and university research operations. These Category 1 impact criteria vibration levels are well below those associated
with human annoyance but are equal to the threshold of perceptibility. The FTA vibration criteria for Category 2,
residential impact, indicate impacts occur at a 72 VdB vibration level for frequent events occurring more than 70
times per day, at 75 VdB for occasional events occurring between 30 and 70 times per day, and at 80 VdB for
infrequent events occurring less than 30 times per day.

Table 5 - Federal Transit Administration Ground-Borne Vibration Impact Criteria for General Assessment

GBV Impact Levels
Land Use Category (VdB re 1 micro-inch /sec)
Frequent Events? Occasional Events? Infrequent Events3
Category 1:
Buildings where vibration would interfere 65 VdB* 65 VdB* 65 VdB*
with interior operations
Category 2:
Residences and buildings where people 72 VdB 75 VdB 80 VdB
normally sleep
Category 3:
Institutional land uses with primarily 75 VdB 78 VdB 83 VdB
daytime use
Notes:

1. "Frequent Events" is defined as more than 70 vibration events of the same source per day. Most rapid transit projects fall
into this category.

2. “Occasional Events” is defined as between 30 and 70 vibration events of the same source per day. Most commuter trunk
lines have these many operations.

3. "Infrequent Events" is defined as fewer than 30 vibration events of the same kind per day. This category includes most
commuter rail branch lines.

4. This criterion limit is based on levels that are acceptable for most moderately sensitive equipment such as optical
microscopes. Vibration-sensitive manufacturing or research will require detailed evaluation to define the acceptable
vibration levels. Ensuring lower vibration levels in a building often requires special design of the HVAC systems and stiffened
floors.

Source: Federal Transit Administration, 2006.

> U.S. Department of Transportation, Federal Transit Administration, Transit Noise and Vibration Impact Assessment,
(Washington, DC: U.S. Department of Transportation, Federal Transit Administration, May 2006), p. 8-3
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2.5 Project Requirements

The above requirements are summarized in the following Table 6.

Table 6 - Project Requirements
Activity Standard
Zone A —50-60 CNEL (Normally Acceptable)
Zone B — 60-65 CNEL (Conditionally Acceptable)
45 dBA (Night 10:00 p.m. to 7:00 a.m.)
55 dBA (Daytime 7:00 a.m. to 10:00 p.m.)
35 dBA (Night 10:00 p.m. to 7:00 a.m.)
45 dBA (Daytime 7:00 a.m. to 10:00 p.m.)

Prohibited between 7:00 P.M. and 7:00 A.M. Monday thru
Saturday, and anytime Sunday and public holidays

Residential (General Plan)

Exterior Noise at Residential Zones

Interior Noise at Residences

Construction Noise

At residential property, one-hour average sound level:
Operational Noise 55 dBA from 7:00 a.m. to1 0:00 p.m.
45 dBA from 10:00 p.m. to 7:00 a.m.

At residences where people normally sleep:
72 VdB — greater than 70 events per day.
75 VdB — between 30-70 events per day.
80 VdB — less than 30 events per day.

Vibration

3.0 ENVIRONMENTAL IMPACTS AND SIGNIFICANCE
3.1 Significance Thresholds

The following significance thresholds are used in this report to evaluate the significance of the project noise impacts:

e Generation of a substantial temporary or permanent increase in ambient noise levels in the vicinity of the
project in excess of standards established in the local general plan or noise ordinance, or applicable
standards of other agencies.

e Generation of excessive ground borne vibration or ground born noise levels.

e  For a project located within the vicinity of a private airstrip or an airport land use plan or, where such a plan
has not been adopted within two miles of a public airport or public use airport, would the project expose

people residing or working in the project area to excessive noise levels.

3.2 Impact 1. Noise levels in excess of standards

Would the project result in generation of a substantial temporary or permanent increase in ambient noise levels in
the vicinity of the project in excess of standards established in the local general plan or noise ordinance, or applicable

standards of other agencies?
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3.2.1 Methodology

Analysis of the existing and future noise environments presented in this section is based on technical reports, noise
monitoring, and noise prediction modeling. CNEL predictions are based on short-term measured ambient sound
levels and statistical analysis “LoVerde, John; Dong, Wayland; Rawlings, Samantha. Noise Prediction of Traffic on
Freeways and Arterials from Measured Data, (Fort Lauderdale, Florida: Noise-Con 2014)” method (see published
paper on Appendix B for further information). This was accomplished using the Federal Highway Administration
Highway Noise Prediction Model (TNM Version 2.5) within SoftNoise Predictor V2023 modeling program. TNM
Version 2.5 is required to be used on all Federal-aid highway projects. The California Department of Transportation
(Caltrans) published the “Technical Noise Supplement (TeNS)” in October of 1998 which defines how to predict traffic
noise for projects in California. The TeNS, Section N-5520 requires that any traffic noise study conducted after March
30, 2000 utilize the calculation methods used by Federal Highway Administration (FHWA) TNM. This model calculates
the average noise level at specific locations based on traffic volumes, average speeds, roadway geometry, and site

conditions. The off-site traffic noise is analyzed on an increase in CNEL basis to determine the project’s impact.
3.2.2 Existing Ambient Monitored Noise Levels

Traffic on La Sierra Avenue and Victoria Avenue was the primary source of noise affecting the site. Veneklasen visited
the site on Friday, February 16, 2024 and placed sound level meters at locations shown in Figure 4 to capture the
hourly sound levels on the site. During the measurement, Veneklasen observed frequent propeller planes,
helicopters, and commercial planes flying over the project site. Figure 4 and Table 7 show the location and summary
of the noise measurements. Noise readings were measured over 1-second intervals with “A” frequency fast time

weighting. The weather conditions were normal, and no anomalies were present during the survey periods.

Table 7, Existing Ambient Monitored Noise Levels, provides the noise level data associated with each monitoring
period for each location. As shown, noise levels range from 54 dBA to 68 dBA, dependent on the road traffic activity
and the relative distance between the noise source and the measurement positions. Appendix C shows the collected

data from the noise monitoring equipment at each location.
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Table 7 — Existing Ambient Monitored Noise Levels

Position Measurement Average Sound Predicted
Time Length Level, Leq dBA CNEL
Pos S1 4 hours 67 69
Pos S2 4 hours 68 70
Pos S3 4 hours 66 67
Pos S4 4 hours 54 54
Notes:

Noise measurements taken on February 16, 2024.
Source: Veneklasen Associates, 2024.

As mentioned before Veneklasen also utilized the 2023 version of the SoftNoise Predictor TNM 2.5 modeling
software to verify and predict vehicular noise levels at locations shown in Figure 4 due to traffic conditions. The
primary purpose of the computer model was to determine how the noise environment will change due to traffic and
site changes. Traffic counts were obtained by the Riverside Transportation Department. The roadway parameters

for the calculations are presented in Table 8 below.
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Table 8 — Roadway Parameters

ADT Speed

Rodway Segment Volume (il
La Sierra Avenue 25,457 45
Victoria Avenue 5,857 45

The analysis assumes that medium trucks represent two percent of the total vehicle distribution, heavy trucks
represent one percent of the total vehicle distribution, and the remaining ninety-seven percent was assumed to be

standard automobiles.

3.2.3 Future Exterior Project Noise Levels

The anticipated traffic flow resulting from the proposed project is unlikely to significantly impact the ambient noise
levels in neighboring areas. A barely perceptible change will need an increment of at least 3 CNEL decibels and such
a change in sound level will require doubling the volume of traffic in the area, which is unlikely to be caused by the
existence of the proposed project. Therefore, the resultant off-site noise levels are deemed less than significant, and

no additional analysis is required.

3.2.4 Operational Noise

Veneklasen understands that the project will include outdoor mechanical equipment, such as split-system outdoor
condensing units. Veneklasen has utilized sound power data for typical air conditioning condensing units which range
between 2 to 5 tons. In order to represent the worst-case scenario, Veneklasen modeled the operation of multiple
condensing units operating 24-hours a day at a minimum distance of 75 feet which represent the closest distance
from the mechanical equipment and the nearest residences. The software AIM by Pottorff was utilized to model this
noise condition which considers the distance sound attenuation as well as the height of the mechanical equipment

relative to the receiver height.
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Figure 5 — Calculated Outdoor Equipment
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As is shown in the figure above, the predicted mechanical equipment noise level at the nearest receiver will be 42
dBA. These levels comply with the Riverside’s Noise Standards for day and nighttime hours. Therefore, the impact is

less than significant.

3.2.5 Temporary Increase in Ambient Noise Levels

To minimize potential impact from construction activities, the City of Riverside Municipal Code under Section
7.35.020(G) exempts construction noise from its stationary-source noise level limits provided said activities do not
take place between the hours of 7:00 p.m. and 7:00 a.m. on weekdays, between the hours of 5:00 p.m. and 8:00

a.m. on Saturdays, or at any time on Sunday or a federal holiday.

The construction noise impact was analyzed considering the type and amount of equipment used at each phase of

construction. An itemized list of the equipment used at each construction phase was provided by the developer and

is shown in Table 9.

Based on the equipment list provided, noise predictions were performed according to the Roadway Construction

Noise Model (RCNM) calculation method. Samples of the calculations are included in Appendix D.
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Table 9 — Proposed Equipment used in Construction Phases
Total number of
Sound Level at
Equipment Noise Data
Phase Name Equipment Type  Reference Distance Load Factor
Allowed to be use Source
(dBA at 50-feet)
at each Phase
Chain saw 85 3 20% FHWA
Phase 1-Site Clearance Tractor 88 2 100% FTA
Shovel 82 4 100% FTA
Dozer 85 3 40% FHWA
Phase 2-Grading
Grader 85 3 40% FHWA
Delivery Truck 88 2 100% FHWA
Phase 3-Site Utility Excavators 85 3 40% FHWA
Forklifts 80 4 40% FHWA
0,
Phase 4-Foundation & Excavators 85 3 40% FHWA
Concrete Truck 3
Slab Pouring . 85 40% FHWA
Mixture
Dozer 85 3 40% FHWA
Phase 5-Paving Paver 88 2 50% FHWA
Roller 85 3 20% FHWA
Phase 6-Building Pneumatic tools 85 3 50% FHWA
Construction Air Compressor 80 4 100% FHWA

Veneklasen understands that the equipment will be moving through the site and multiple construction equipment
will operate simultaneously. To represent the average noise levels at each construction phase, Veneklasen
assumed that the equipment will be moving between the center of the site and near all property lines.

The nearest off-site residential sensitive receivers are located to the northeast, east, and southeast of the project

site. The distance to the property lines of the nearest sensitive receivers from the perimeter of the project site is
shown in Table 10 below.

18



W Veneklasen Associates

Single Family Residence at La Sierra and Victoria; Riverside,

California
CEQA Noise Report
April 25, 2024

Table 10 — Distance to the Sensitive Receivers from the Center of Project Site and Property Line

Direction from the

Distance from the

Receiver Address of the Location Project Property line
Project Site
(feet)
Receiver 1 2551 Wildcat Ln Southwest 119
Receiver 2 2550 Wildcat Ln Southwest 121
Receiver 3 11115 Old Fashion Way South 159
Receiver 4 11081 Kayjay St South 95
Receiver 5 11037 Kayjay St Southeast 133
Receiver 6 11015 Kayjay St Southeast 175
Receiver 7 2615 Millsweet Pl East 60
Receiver 8 2675 Millsweet Pl East 64
Receiver 9 10980 Stonehenge PI North 167
Receiver 10 10998 Stonehenge PI Northwest 176

The maximum predicted hourly average noise levels at these sensitive receptors due to construction operations are

shown in Table 11 below. Figure 6 shows the location of sensitive receivers adjacent to the site.

|LEGEND
Site Boundary

Figure 6 - Sensitive Receiver Locations
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Table 11 - Construction Noise Levels at the Boundary of Receiver Locations

Construction Noise

Project Phase Receptor Level (dBA)
REC-1 80
REC-2 80
REC-3 78
REC-4 80
Site Clearance REC-5 78
REC-6 76
REC-7 80
REC-8 82
REC-9 77
REC-10 77
REC-1 75
REC-2 74
REC-3 72
REC-4 75
. REC-5 73
Phase 2-Grading RECE 1
REC-7 78
REC-8 77
REC-9 72
REC-10 72
REC-1 78
REC-2 78
REC-3 77
REC-4 80
h . ili REC-5 78
Phase 3-Site Utility RECE -
REC-7 83
REC-8 83
REC-9 76
REC-10 76
REC-1 76
REC-2 75
REC-3 74
REC-4 77
Phase 4-Foundation & Slab REC-5 75
Pouring REC-6 73
REC-7 80
REC-8 79
REC-9 73
REC-10 73
REC-1 77
h . REC-2 77
Phase 5-Paving CEC3 75

REC-4 77
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REC-5 75
REC-6 73
REC-7 81
REC-8 79
REC-9 74
REC-10 74
REC-1 73
REC-2 72
REC-3 70
REC-4 73
Phase 6-Building REC-5 71
Construction REC-6 69
REC-7 76
REC-8 75
REC-9 70
REC-10 70

According to the equipment list provided by the developer, the construction noise level will range between 69 to 83

dBA at the nearest receptors.

To assess potential short-term noise impacts of the Project at nearby receiver locations, Veneklasen uses an 80 dBA
Leq threshold for the daytime construction hours. The analysis confirms that this threshold is met at all closest
receiver locations except for locations REC-7 and REC-8 during Phase 3 which exceeds the threshold by 3 decibels.
Such exceedance in sound level is barely perceived. Therefore, the project construction noise is deemed less than

significant.

Mitigation 1. The impact is less than significant and the following mitigation measures have been identified to

further minimize potential effects of construction noise on adjacent properties.

e Limit construction activity to the hours listed in Table 6 (7:00 am to 7:00 pm).

e Schedule highest noise-generating activity and construction activity away from noise-sensitive land uses.

e  Equip internal combustion engine-driven equipment with original factory (or equivalent) intake and exhaust
mufflers which are maintained in good condition.

e Prohibit and post signs prohibiting unnecessary idling of internal combustion engines.

e Locate all stationary noise-generating equipment such as air compressors and portable generators as far as
practicable from noise-sensitive land uses.

e Utilize “quiet” air compressors and other stationary equipment where feasible and available.

o Designate a noise disturbance coordinator who would respond to neighborhood complaints about
construction noise by determining the cause of the noise complaints and require implementation of
reasonable measures to correct the problem. Conspicuously post a telephone number for the disturbance

coordinator at the construction site.

21



Single Family Residence at La Sierra and Victoria; Riverside,

W Veneklasen Associates California
CEQA Noise Report

April 25, 2024
33 Impact 2. Excessive ground-borne vibration

Would the project result in exposure of persons to or generation of excessive ground-borne vibration or ground-

borne noise levels?

Construction equipment associated with building the project would be the only vibration-generating source
introduced by the project, as there are no vibration sources from operations that will introduce vibration into the
environment. Vibration generated by construction equipment, unless specified otherwise through permitting, would
only occur during approved work hours per the City of Riverside, 7:00 am — 7:00 pm, six days a week, excluding

holidays. Table 9 shows the equipment used in each construction phase.

Table 12 below, shows the construction equipment proposed by the project planning group and the typical vibration
levels generated during operation. It is understood that for this project, pile drivers will not be used. The vibration
levels for the equipment used in the construction phase are unavailable, therefore, Veneklasen utilized the vibration
levels provided by the FTA Manual. Calculations were performed according to the FTA manual method. Samples of

the calculations are included in Appendix E.

Table 12 —Vibration Levels (Lv, VdB) of Typical Construction Equipment at 25 ft

Equipment Reference RMS Velocity (Lv) at 25 ft. (VdB)
Vibratory roller 94
Large bulldozer 87
Caisson drilling 87
Loaded trucks 86
Jackhammer 79
Small bulldozer 58

Source: Federal Transit Administration (except Hanson 2001 for Vibratory rollers), 1995.

Based on the reference vibration levels generated by typical construction equipment and analysis carried out by
Veneklasen, construction equipment vibration levels at the project site boundary will not exceed the criteria per FTA
guidelines shown in Table 4. Therefore, the impact is less than significant, and no mitigation is required. The
predicted vibration levels of the proposed construction equipment at the boundary of the project site are shown in

Table 13.
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Table 13 — Construction Vibration Levels at the Boundary of Project Site
Project Phase Receptor ' Co'nstruction Construction Vibration
Vibration Level, PPV Level, Lv, dB
REC-1 0.005 63
REC-2 0.005 63
REC-3 0.004 60
REC-4 0.007 65
Site Clearance REC-5 0.005 62
REC-6 0.003 59
REC-7 0.015 71
REC-8 0.011 69
REC-9 0.004 59
REC-10 0.003 59
REC-1 0.0004 39
REC-2 0.0004 38
REC-3 0.0003 35
REC-4 0.001 40
. REC-5 0.0004 37
Phase 2-Grading RECE 0.0003 32
REC-7 0001 46
REC-8 0.001 44
REC-9 0.0003 34
REC-10 0.0003 34
REC-1 0.006 63
REC-2 0.006 63
REC-3 0.004 60
REC-4 0.007 65
h . i REC-5 0.005 61
Phase 3-Site Utility RECE 0.003 =9
REC-7 0.015 71
REC-8 0.011 69
REC-9 0.004 59
REC-10 0.003 59
REC-1 0.006 63
REC-2 0.006 63
REC-3 0.004 60
REC-4 0.007 65
Phase 4-Foundation & Slab REC-5 0.005 62
Pouring REC-6 0.003 59
REC-7 0.015 71
REC-8 0.011 69
REC-9 0.004 59
REC-10 0.003 59
REC-1 0.0004 39
REC-2 0.0004 38
. REC-3 0.0003 35
Phase 5-Paving RECA 0.001 20
REC-5 0.0004 37

REC-6 0.0003 34
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REC-7 0.001 46

REC-8 0.001 44

REC-9 0.0003 34

REC-10 0.0003 34

REC-1

REC-2

REC-3

REC-4 The equipment used at this stage of construction is
Phase 6-Building T Recs mainly handheld tools and low V|brat|on. equllpment

. _— which produces very low levels of vibration
Construction REC-6 f .
_— compared to the equipment used at previous

REC-7 phases.

REC-8

REC-9

REC-10

3.4 Impact 3. Airport noise exposure

For a project located within an airport land use plan or, where such a plan has not been adopted, within two miles

of a public airport or public use airport, would the project expose people residing or working in the project area to

excessive noise levels?

The project is not within two miles of a public airport or public use airport. Therefore, there is no impact.
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40 SUMMARY
4.1 Summary of Mitigation Measures

Mitigation 1. The impact is less than significant without mitigation measures. The following measures are identified

to further minimize the potential effects of construction noise on adjacent properties.

e Limit construction activity to the hours listed in Table 4 (6:00 am to 7:00 pm).

e Schedule highest noise-generating activity and construction activity away from noise-sensitive land uses.

e Equipinternal combustion engine-driven equipment with original factory (or equivalent) intake and exhaust
mufflers which are maintained in good condition.

e Prohibit and post signs prohibiting unnecessary idling of internal combustion engines.

e Locate all stationary noise-generating equipment such as air compressors and portable generators as far as
practicable from noise-sensitive land uses.

e Utilize “quiet” air compressors and other stationary equipment where feasible and available.

e Designate a noise disturbance coordinator who would respond to neighborhood complaints about
construction noise by determining the cause of the noise complaints and require implementation of
reasonable measures to correct the problem. Conspicuously post a telephone number for the disturbance

coordinator at the construction site.
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4.2 Summary of significance of impacts
Less Than
. . Less Than Significant Potentiall
CEQA Noise Impact Question No Impact L '8 I.I - .I J
Significant with Significant
Mitigation

Generation of a substantial temporary or
permanent increase in ambient noise levels in
the vicinity of the project in excess of standards
established in the local general plan or noise
ordinance, or applicable standards of other

agencies.

Generation of excessive ground borne vibration

or ground born noise levels.

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

Table A.1 - Definitions of Noise-Related Terms

Definition

Decibel, dB

Frequency, Hz

A-Weighted Sound
Level, dBA

Lo (Lmax ), LZ, L8, I-25;
Lso

Equivalent Noise
Level, Leq
Community Noise
Equivalent Level,
CNEL

Day-Night Noise

Level, DNL, Ldn

Ambient Noise Level

Impulsive Noise

Pure Tones

VdB

A unit describing the amplitude of sound equivalent to 20 times the logarithm, to the
base 10, of the ratio of the pressure of the sound to the reference pressure of 20 pPa.

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

The sound pressure level in decibels as measured in an A-weighting filter network. The
A-weighting de-emphasizes the very low frequency components of the sound in a
manner similar to the frequency response of the human ear and correlates well with
subjective reactions to noise. All sound levels in this report are in the A-weighted scale.

The A-weighted noise levels that are exceeded 0 percent (maximum noise level), 2
percent, 8 percent, 25 percent, and 50 percent of the time during the measurement
period.

The average A-weighted noise level during the stated measurement period.
The average A-weighted noise level during a 24-hour day, obtained after addition of 5
decibels in the evening from 7:00 p.m. to 10:00 p.M., and after addition of 10 decibels to

noise levels in the night between 10:00 p.M. and 7:00 A.M.

The average A-weighted noise level during a 24-hour day, obtained after addition of 10
decibels to levels measured in the night between 10:00 p.m. and 7:00 A.M.

The composite of noise from all sources near and far. The normal or existing level of
environmental noise at a given location.

Sound of short duration. Typically associated with an abrupt onset and rapid decay (i.e.,
gun-shots, etc.).

A sound wave, residing over a small range of frequencies, which has a sinusoidal
behavior over time.

Unit of measurement used by FHWA to describe ground-borne vibration. Equivalent to

20 times the logarithm, to the base 10, of the ratio of the root mean square ground-
borne velocity to the reference of reference of 1x10® in/sec.
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ABSTRACT

Evaluation and mitigation of noise from exterior noise sources is common as a bulding design
crtenion, and has long been part of federal and California building design requirements for
residential housing. Crterion 15 mcluded i LEED bwlding desipn standards for school and
healthcare facilities, and will be mcluded for all bmldings types m LEED wversion 4. Thess
critenia require that the noise level be quantified precisely, but do not provide a method for
defining the noise level gh.‘en the normal vanations m exterior sound level that oceur. This paper
analyzes long term traffic noise measurement data to develop statistically meaningful definitions
of exterior noise from velicular sources. Methods for predicting the noise level nsing data from
relatively shert measurement penods are evaluated, and munimmm survey requirements to
determine specific extenior noise parametsrs are suggested.

1. INTRODUCTION

Traffic noise is a common noise source mpacting all building types and has been the subject of
considerable study. Previous measurement surveys ™ have primarily examined the spatial
variations, vanations in vehicle type or speed. or vanations during a single day. Long-term
measurement programs to document the day-to-day variations in level have been performed’,
have been focused on average or 24-hour hour metrics, which are normally used for residential
noise crteria. However recent critena have required evaluation of the loudest mstead of the
average level. Evaluating the maximum level requires a different level of type of analysis than
have previously been decumented.

2. BUILDING CODES AND REGULATIONS

A. Daily metrics

Noise from transportation sources has long been a part of codes and gmdelines for residential
projects, and the noise level has been evaluated in terms of daily metrics such as Ly, and CNEL
{or Liw). The US. Department of Housimg and Urban Development defines an acceptable
acoustical environment in terms of L. In California, the state building code”, as well as the
General Plans of many nmmicipalities, similarly defines noise level requirements in terms of
CMEL or l-dn.
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Trqfiic Noize Predicrion from Measurements LoVerde, Dong & Rawiings

B. Hourly metrics

Recently there have been an increased number of design requirements and guidelines for non-
residential projects, many associated with green building guidelines. The Califormia Green
Building Standards require that the interior noise level “does not exceed an houﬂy equivalent
noise level (Leq-1Hr) of 50 dBA in occupied areas during any hour of operation ™ This applies
to most non-residential projects.

Green building guidelines for schools, such as the California Collaborative for High
Performance Schools, reference ANSI $S12.60. The requirements for noise from exterior sources
are defined in terms of “the noisiest continuous one-hour period during times when learning
activities take place.” LEED v4 BD+C: Schools “requires mitigation for high-noise sites (peak-
hour Leq above 60 dBA during school hours)™.

C. Daily Average vs. Maximum Hour

While criteria for residential projects has historically been in terms of 24-hour averaged metrics,
recent requirements for commercial and school projects is framed in terms of the loudest hourly
Leq during the period of operation. However, none of the criteria documents provide or describe
any procedures or guidance regarding how the “loudest hour” should be defined, given the day-
to-day variations in noise level. Even if given a large data set encompassing the full range of
vanation, which level does the acoustician define to be “typical™?

Further, while it is straightforward to determine the loudest hour of any measurement
period, how would one know that the loudest hour of the day, or the loudest day of the week. had
been captured? What about longer term vaniations with the school year or the seasons? How
much information regarding variations can the designer be expected to obtain?

Currently, acousticians faced with these questions have simply measured over a single day
and used the loudest hour to perform calculations. In our view, there has been insufficient
consideration of the vanation of the sound level, and whether the measurement constitutes
adequate sampling to have confidence that the reported sound level is accurate.

3. MEASUREMENT PROGRAM
In order to begin to address these questions and clarify procedure, we performed long-term noise
surveys of roadways, with an aim to determine not just the level but the temporal distribution of
levels. Based on the measured vamation in noise level, hour-to-hour and day-to-day. a
reasonable definition of the “loudest hour™ can be extracted. Finally, we wish to determine the
mininum length of measurement required determine the loudest hour to the desired accuracy.

A. Long term traffic noise survey

Measurements were performed on several artenial roadways and freeways. The results from one
arterial are presented here. The arterial in questions is a 4-lane road with a wide median and a 40
mile per hour speed limit. A microphone was mounted to the rooftop of a building at the facade
facing the street. This location had unobstructed exposure to all four lanes in both directions at
an approximate elevation of 20 feet. A Bruel & Kjaer type 2260 sound level meter logged the
noise level at high time resolution from February 11 through March 14, 2014.

The data was reduced to hourly intervals synced to the clock for this analysis. The
weekends were significantly quieter than the weekdays, and the weekends were excluded from
the analysis. The hourly Leq’s for all weekdays are shown in Figure 1. The dashed lines show
February 18, which was the Presidents Day holiday. and had slightly reduced noise levels. The
dotted line shows a day when work crews were conducting tree trimming on the street. Although
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this was not a traffic source and this day was excluded from the data for this analysis, it bears
considering what effect such an event might have on an unmanned measurement.
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Figure 1. Hourly Leq’s for all days measured.

B. Analysis

During the daytime hours (from 7:00 AM to 7:00 PM). there is very little vanation in level, both
day-to-day and from hour-to-hour within a day for a free flowing artenial. In fact, over the 22
weekdays in the measurement period, the daytime hourly Leq ranged from 6669 dBA. Because
the spread in the data was so small, we analyzed the data at a resolution of a tenth of a dB in
order to reduce rounding errors. The average hourly Leq was 67.0 dBA, and the standard
deviation was 0.5 dB.

It is the authors™ opinion that the “maximum” level of a distribution, assuming that it is
approximately normal, should be defined as 2 standard dewviations above the mean. This is an
arbitrary but common convention in many branches of science and engineering, corresponding to
approximate 95 percent confidence interval about the mean It is the 97.5 percentile of the
distribution. For the measured data, 2 standard deviations are 1.0 dB and the “loudest hour™ is
therefore defined to be 68.0 dBA. (Note that the mean and maximum values have tenth-dB
resolution and are not rounded. It is coincidence that they happened to end up on zero tenths.)

4. REQUIRED LENGTH OF MEASUREMENT
We have determuned that the “true™ average hourly level is 67 dBA and the loudest hourly level
is 68 dBA. Given the month-long measurement period, we are confident that these values
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accurately encompass the nommal daily varation in level. (Seasonal vanations may remain) For
a typical project, the measurement period will be much shorter. How long does the measurament
period need to be to ensure an accurate result?

A. Monte Carlo Method
Monte Carlo method 1s ideal for this analysis. We use a random number generator to randomly
select a start hour from the data set. From the start hour, we calculate the average noise level
(Leq) that would be achieved after measuring for » hours, so that » is the length of the
measurement. For each n, we repeat for at least 1000 tmals and plot the results. The distmbution
of the results gives the probability of measuring that level after a measurement that 15 » hours
long. The process is repeated with different values of n. Representative results are shown n
Fi 2

E."Jl';igme 2 shows that the mean of the distribution is the same as the mean of the
measurement data, as expected. Also as expected, the distnbution namows (varation become
smaller) as the measurement time increases. However, the namowing “levels off” and there is no
further improvement after 4 or 5 hours. Measuring for 8 hours or 12 hours (the entire daytime)
would not yield a more accurate measurement (compared to the menthly average) than the level
measured after 5 hours.

100%
MNumber of Hours

50% Measured

BO% /\ —1
—_—3
.'II IIII"

F0%

60%
0%
40%
30%
20%
10%

65 6o 67 68 63 70
Figure 1. Results of Monte Carlo analysis with n=1, 3, 5, 7 hours.

0%

B. Length of Measurement Predictions
Given the above mformation, we can evaluate methods for determuining the level of the loudest
hour for an actual project on this or a similar roadway. While acoustical overdesign should be
avoided, a slightly conservative estimate 1s appropriate. It 1s important to avoid underestimating
the measured level, which could lead to mterior levels that exceed the critenia. For this roadway,
the loudest hour 15 68 dBA, and a level of 69 dBA would be acceptable. However, the
measurement method should not result in a level below 68 dBA.

For tlus roadway, a one-hour measurement will usually result m a level of 67 dBA, so
adding 1 dB would result m the comect londest hour. However, 16 percent of the time this
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estimate will be too low. Measuring for 2 hours would reduce this to 10 percent of the time, and
a 4 hour measurement would reduce this to 4 percent. A better method may be to add 2 dB to the
measured level. This would be too high 17 percent of the time, but will prevent emng on the
low side.

5. CONCLUSIONS
The method described is intended to optimize measurement times while mimmizing risk. This 1s
accomplished by understanding the temporal behavior of the source. For arterial roadways
similar to the free flowing one in this study, the loudest levels are in the daytime hours from 7:00
AM to 7:00 PM. There 1s remarkably little variation in noise level, both hour-to-hour and day-
to-day. Following common science and engineering practice, we define the “loudest hour™ as 2
standard deviations above the mean (97.5 percentile).

It is possible to accurately estimate the “true™ long-term maximum hourly level to within
+1/-0 dB with short term measurements. For this roadway, the method would be to add 1 or 2
dB to the measured value, depending on the length of the measurement and how conservative a
result is desired.
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APPENDIX C
Measurement Data from Noise Monitoring Equipment (Pos

ion S1)

Cursor ~
- Postion 16 Feb 15:06:00
= Time Resolution 00:00:20

3 3 . . LAeq_dt 604dB
16 Feb 12:00.00 12:00:00 14:0000 15:00:00 Project Result
= Start. 16 Feb 11:44:24
E JNT: End 16 Teb 15:54:27
a3 Duration 04:10:01
LASmax 883dB
LE LASmin 43248
LAFmax 941dB
! LAFmin 41648
7% LAImax 9.4 dB
n LAImin 444 d8
3 LAeq 66.6dB
724 LAleq 696dB
LAPKmax 1101 dB
g LAFT3eq 700 dB
65 3 LAFTSeq T11dB
LCSmax 97.1dB
- 53 LCSmin 575dB
R LCFmax 99248
LCFmin 562 dB
62 LCimax
LCImin
603
LCeq
ZE LCleq
LCPKmax
56 3
54 3 LZSmin
LZFmax
27 LZFmin
503 LZIma
4
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16 Feb 12:00:00 13:00:00 14:00:00 15:00:00 16 63 250 Tk 4k 16k
Hz
XL2 A2A-20196-E0 Start: 2024-02-16 11:44:20 Encl 2024-02-16 15:5440  Samples: 751/15,003
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Cursor
o Position 16 Feb 14:33:40
h Time Resclution 00:00:20
LAeq_dt 715d8
Project Result
Start 16 Feb 11:37:58
843 End 16 Feb 15:42:13
82 3 Duration 04:04:13
LASmax 223 d8
80 4 LASmin 47748
3 LAFmax 970dB
LAFmin 466 dB
76 3 LAeq 68.0dB
] LAPKmax 108.4 dB
LCSmax 93,6 dB
72 3 LCSmin 61348
LCFmax 100.9 dB
L LCFmin 505 dB
TE LCeq
LCPKmax
o 873 LZSmax
= 75min B
64 3 Lz B
LZFmax 100.9 dB
62 LZFmin 61448
&0 3 LZeq 8
| Zeqb3Hz
E LZeq125Hz
56 3
54 3
52 4
50
4
463
Cursor LZeq
16k
100
4
1]
1k
" g @
T 250
40
63
20
16
0

XL2 AZA-11118-E0

16 B3 250 1k 4k 1Bk
Hz

Start: 2024-02-16 11:37:40  End: 2024-02-16 15:42:20  Samples: 734/14,653
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Measurement Data from Noise Monitoring Equipment (Position S3)

Cursor ~
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E | LAFTSeq 0.2 B
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T B2y | | | t (i LCFmax 99.8 dB
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Equipment (Position S4)

Monitoring

Measurement Data From Noise

L]
60 o

T
1B Feb 12:00:00

Audio

T
13:00:00

T
14:00:00

T
16:00:00

T
160000

84 4
824
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784

ANTi

T
1B Feb 12:00:00
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T
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Audio
,,W\_

| AGC 0dB
Cursor

Position 1lé Feb 14:12:20
Time Resolution 00:00:20
LAeq_dt 465d8B
Project Result

Start 16 Feb 11:54:48

End 16 Feb 16:12:59
Duration 04:18:11

Cursor LZeg

16 B3 280 1k 4k 16k
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Start: 2024-02-16 11:54:40  End: 2024-02-16 16:13:00 Samples: 775/15,491
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APPENDIX D
Construction Equipment Noise Calculation Samples

Phase 1 Site Clearence

Project City of Riverside
Project N 5798-010
Date 42312024

75

Calculation of sound levels -

Reference Sound Prezsare Lerel @ 50 ft (4BA re: 20pPa) Reference Utilization (%) Receptor R1 Receptor R2 Receptor RS
Equipment ety - Sownd N Sowd | o Sownd
Clicat FTA  HwA (Predi [ vA Used | Clieat | FHWA Used D':‘“:: | Pressure D';:'?: | Pressure D';';':: | pressere
) |l @m ") |l gre " |ierigrs
Choin Saw o 3 £ o & e B B ) 70 5 G 61
Truck 54 e 55 Iz, HiA 0% 129 80 13 16 il
Shovel z 52 I, HiA o0 123 T4 13 6 T
o quipment Fites . Hid i 129 13 16
o equipmant Hite, i, Wi () 129 13 6
o cquipment Fite, i, i i 129 13 16
o equipment TitA, Iz, HiA i 129 13 16
o equipment iR A Hia A 129 13 16
o equipment HiA it HiA HiA 129 13 16
Mo cquipment 1 o o o o o Hite A Hia i 129 o 131 0 169 o
Total Seund Preccare Level ot Receiver NO Barrier 1 &1 i)
[Fotal Sound Fressure Level at Receiver WITH Garsie]
Receptor R4 Receptor RS Receptor RE Receptor RT Receptor RS Receptor RS Receptor R10
Distance to ps"“d Distance to ps"“" Distance to ps"“d Distance to ps"“" Distance to ps"“" Distance to ps"“" Distance to ps"“"
ressure ressure ressure ressure ressure ressure ressure
R4 [Fr RS (Fx RE [Ft RT (Fx RS [Ft R3 [Fr R10 (ft
¥ i@ na ¥ |iclens ") | iciens ¥ i@ e ") i@ ns ") i@ ns ") |ierel @ RIO
105 T2 143 63 185 67 a3 T2 &0 T4 (i} 67 1836 67
105 &1 143 T3 185 T a3 82 &0 [T (i} T 186 T
105 76 143 T3 185 T a3 76 &0 [ (i} T 186 T
105 85 17
105 85 17
105 85 17
105 85 17
105 o 143 o 185 o 33 o &0 o 1T o 186 o
105 0 143 0 185 0 a3 0 &0 0 (i} 0 1836 0
105 1] 143 1] 185 1] 33 1] &0 1] 17T 1] 186 1]
83 0 ig 83 85 ig ig

en|
|
on|
e
on|
e
on|
e

Phase 2 Grading

Project City of Riverside
Project N 5796-010 Project criteria (dBA 75
Date 42312024

Calculation of sound levels -

Reference Sound Pressure Level @ 50 it (dBA re- 20pPa) Reference Utilization (%) Receptor R1 Receptor A2 Receptor A3
Equipment 1 5 Sound 3 Sound 3 Sound
e au Client FTA HWA [Predi A YA Used | Client | FHWA | Used D'SF:';‘”; | Pressure D'SF:;"[fa | Pressure D':;';':l ') Pressure
Level @ R1 Level @ R2 Level @ R3
Diozer G5 [ 2 5 A [ [ 129 73 73 70
Grader () ] 5 A [P 40 129 73 [E] 70
o equipment A A 2 A 129
0 e quipment A I £ A 129
o equipment A I B A 129
o equipment A A 2 A 129
o equipment A A £ A 123
o equipment A A 2 A 129
o equipment A A 2 A 129
o equipment 7 A 7 7 123
[Total Sound Pressure Level at Receiver NO Barri 7 7 7
e = -
Receptor B4 Receptor RS Receptor BG Receptor BT Receptor RS Receptor B3 Receptor R10
Distance to P?:s“snudle Distance to P(l‘s:s“snudle Distance to P?:S“S':Idle Distance to P?:s“snudle Distance to P?:s“s’::e Distance to P?:s“snudle Distance to P?:susnudle
P ever@re] ™ lwaenrs| "™ aorsl T |iwderz] "™ |lcwdors|] ™ lwdaers] P | e |
105 Fil i2 185 Fi') a0 il J0 181 Fi)
105 Fil iz 185 Fi') a0 il J0 181 Fi)
105 185 181
105 185 181
105 185 181
105 185 181
105 185 18
105 185 18
105 o 142 o 185 o 57 o 74 o 177 o 186 o
105 0 143 o 185 0 57 0 74 0 177 0 186 1]
78 75 73 83 21 73 73
| —= ] s — ] —= — —=

37



Single Family Residence at La Sierra and Victoria; Riverside,

Veneklasen Associates California
CEQA Noise Report

April 25, 2024

Phase 3 Site Utility

Project City of Riverside
Project N ST98-010 Project criteria [dBA] 75
Date 412312024

Caleulation of sound levels -

Reference Sound Pressure Level @ 50 ft (dBA re: 20pPa) Receptor R1 Receptor R2 Receptor R3
Equipment Gy N Sound n Sound Ny Sound
Client | FTA  HWA (Predi n ¥a | Used | Cliem | FHWA | Used D'S;‘:';:’l‘; | Pressure D'SF:;"[':G | Pressure D'SF:;"[':G | Pressure
Level & R1 Level & R2 Level @ R3
Truck 24 1] 0 8% 8 L) il 00z 129 0 i7
Ezcavator i 85 il a 5 A 40 403 129 El 70
Front End Loader a0 a0 7 78 0 A 40% 403 129 3 65
o equipment T A ) A 128
o equipment L) A L) 2, 129
o equipment A 5 A 2 129
o equipment i) L) i ) 129
o equipment A 5 A 2 129
o equipment A E) A 2 129
o equipmert T A 0 2 128
[Total Sound Pressure Level at Receiver NO B 1 1 I8
[oral Sound Preszure Level ai Feceiver P  —r— | | :¥d ] I 1) |
Receptor B4 Receptor RS Receptor RE Receptor R7 Receptor RE Receptor B9 Receptor R10
Distance to PSound Distance to PSolmd Distance to PSound Distance to PSound Distance to PSound Distance to PSound Distance to PSound
R4 [t ressure RS [t ressure RE [Ft ressure R7 [Ft ressure RE [ft ressure RS [ft ressure R0 [Fu ressure
tf Level @ R4 tf Level @ RS () Level @ R () Level @ R7 try Level @ R () Level @ RY () Level @
105 81 143 73 185 T 57 87 74 85 177 T 186 T
105 ¥5 143 ¥2 185 il 57 20 i4 ril 77 ril 186 ril
105 F0 &7 185 &5 5 i3 65 18 65
105 [1] [1] 185 [1] [1] [1] [1] 18 [1]
105 [1] [1] 185 [1] [1] [1] [1] 18 [1]
105 o o 185 o o o o 18 o
105 o 143 o 185 o 57 o i4 o 77 o 186 o
105 o 143 o 185 57 o i4 o 77 186 o
105 [1] 143 [1] 185 57 [1] T4 [1] 177 186 [1]
105 [1] 143 [1] 185 57 [1] T4 [1] 177 186 [1]
83 B0 il 88 86 i 78
—= —= — —= — — —=
Phase 4 Foundation & Slab
Project City of Riverside
Project N 5796-010 Project criteria (dBA 75
Date 42312024

Calculation of sound levels -

Reference Sound Pressure Level @ 50 it (dBA re: 20pPa) Reference Utilization [5) Receptor R Receptor R2 Receptor R3
Equipment awy - Sound - Sound A Sound
Client FTA HVA [PredictelIWA (Measure| YA Used | Client | FHWA | Used D'SF:'E‘”; e —— D'SF:;"(::] e — D'SF:;';::, | Pressure
Level @ B Level @ B2 Level @ R3
Concrete Mizer Truck 5 85 73 &2 5 2 407 40 123 7
Excavator 5 1 1 5 £ 407 405 129 7
Tractor ) 3 £ B, 40 407 129 7
o equipment 2 B 2 A 123
o equipment I £ 7 £ 129
o equipment I B, 7 I 129
o equipment 2 B 2 A 123
o equipment I £ 7 £ 129
o equipment I B, 7 I 129
o equipment 2 2 2 A 129
[Total Sound Pressure Leuel at Receiver NO Barrie| 7 7 7
[otal Sound Pressure Level at Receiver WITH Bari] [ L | — 1] | —
Receptor R4 Receptor RS Receptor RE Receptor R7 Receptor RE Receptor R9 Receptor R10
Distance to P?:sus'::e Distance to P?:s"s"“d'e Distance to P?:sus'::e Distance to P?:s"s"“d'e Distance to P?:s“s““d'e Distance to P?:s"s'::e Distance to P?:s“s““d'e
R4 [t RS [t RE [Ft R7 [ft R& [t RI [fr R10 [fx
(f Level @ R4 (] Level @ RS (fe1 Level @ RE (1 Level @ R7 (f1 Level & RE () Level @ R9 (f Level &
105 75 143 i2 185 ril 57 20 74 78 177 ril 186 70
105 Fil q2 185 Fi') 20 I8 Fi') 18 i)
105 Fiil 73 185 1 1 Fi-) i1 18 il
105 185 18
105 185 18
105 185 18
105 o 143 o 185 o 57 o 74 o 177 o 186 o
105 o 143 o 185 o 57 o 74 o 177 o 186 o
105 L] 43 L[] 185 o 57 L[] i4 o 177 L[] 186 o
105 ] 143 L] 185 1] 57 L] 74 ] 177 L] 186 ]
a0 ¥7 Fil 85 83 Fil 75
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Phase 5 Paving

Project | City of Riverside : - - - ) - ] B
ProjectN  5798-010 Frojest criteria (457 75
Date 412312024

Calculation of sound levels -

Reference Sound Pressure Level @ 50 ft (dBA re: 20pPa) Reference Utilization (%) Receptor Rl Receptor R2 Receptor B3
Equipment Gty 5 Sound 5 Sound 9 Sound
Client FTA  HWA (Predi A ¥A Used | Client | FHYA | Used D'SF:';;’:] | pressure D'SF:;“[?:] | pressure D'SF:;';';:] % pressure
Level @ R1 Level @ R2 Level @ R
Ciczer 85 [ B2 0 5 A 40 0 129 3 3 [
Faver 3 F 7T 8% 8 A 50 [ 123 7 7 )
Fioller 35 5 ) 2 5 A 0 05 129 0 0 7
o equipment 2 A A 2, 129
0 equipment 5 A A 2, 123
0 equipment 2, A 2 2, 129
o equipment 2, A A 2, 129
0 equipment 5 A A 2, 29
0 equipment 2, A 2 2, 129
o equipment . A A 2, 129
[Total Sound Pressure Level at Receiver ND Barrie{ 79 79 7
Tessure Level at Hecewer T  — .|  — —  —r—
Receptor R4 Receptor RS Receptor RE Receptor BT Receptor RE Receptor B3 Receptor R10
Distance to P?:susnl:ile Distance to P?:susnudle Distance to P?:susnl:ile Distance to P?:susnudle Distance to P?:susnudle Distance to P?:susr:ldle Distance to P?:susnudle
R4 [Ft RS [t RE [Ft R7 [ft RSB [Ft R9 [Ft R10 [ft
() Level @ R4 () Level @ RS (f Level @ BRE () Level @ RY (f Level @ RS () Level @ RY 1 Level &
105 Fil 43 ¥2 185 Fil 57 20 i4 il 177 Fi') 186 Fi)
105 Fil 143 Fil 185 74 57 84 T4 # 177 74 186 i3
105 iz 143 [:] 185 67 57 7 74 75 177 BT 186 67
105 o 143 o 185 o 57 o 74 o 177 o 186 o
105 185 18
105 185 18
105 185 18
105 185 18
105 185 18
105 1] 143 0 185 1] 57 0 74 L1} 177 0 186 L1}
21 78 7B 86 24 ri 7B
. = —e=— —r— = .- =
Phase 6 Building Construction
Project City of Riverside
Project N 5798-010 Project criteria (dBA 75
Date H2312024

Caleulation of sound levels -

Reference Sound Pressure Level @ 50 ft (dBA re: 20pPa) Reference Utilization (%) Receptor Rl Receptor RZ Receptor R3
Equipment Quy . Sound . Sound - Sound
Client FTA  HVA (Predi A ¥A | Used | Client | FHYA | Used D'SF:'EZ'] ) pressure D'SF:;“[:('] | pressure D'sF:g"[::] | pressure
Level @ R1 Level @ R2 Level @ R}
Preumatic Tools ] 85 ] 85 5 A 50 503 123 74 74 Fil
Air Compressar a0 0 L ) 002 129 72 72 63
o equipment A = 7 5, 129
o equipment 2 A A 2 129
o equipment 2 A A B 129
o equipment A 2 1 5 129
o equipment 2 5 5 5 129
o equipment ) A, 7] A 129
o equipment 2 A B B 129
o equipment L Ly ki) il 129
[Total Sound Pressure Level at Receiver NO Barrief ¥ ¥ 74
 — - — |  — - — ]
[ OTETIRTES T BETWEen 5 center 1
Receptor R4 Receptor RS Receptor R6 Receptor BT Receptor R8 Receptor RS Receptor R10
Distance to PSound Distance to PSound Distance to PSound Distance to PSound Distance to PSound Distance to PSound Distance to PSound
R [ft ressure RS [ft ressure RE [ft ressure R7 [ft ressure RS [ft ressure R [ft ressure RID (ft ressure
(ry Level @ R4 (ry Level @ RS ) Level @ RE () Level @ RT (v Level @ RE Y Level @ RS Y Level @
105 Fi 143 73 185 71 57 21 4 79 177 71 186 i1
105 T4 il 18 63 Fi] Fii [E] 18 [1]
105 18 18
105 18 18
105 18 18
105 o 143 o 185 o 57 o 4 o 177 o 186 o
105 18 18
105 18 18
105 18 18
105 18 18
ril 75 73 83 21 73 73
] N — =] =] —= 1] — 1] 1]
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Construction Equipment Vibration Calculation Samples

Phase 1 Site Clearence

Soil Class

eeeptor
Bullding categor!

Rz
[ Building cateqory |
|| Fielnforeed-concrete, steel or Gmber [ho plaster]]

e Tand s &= with priman

cat
=

n

[ Buldmgcategon __ —[Crtena PPV (nfsed

[ Feinforced concrete, steel or timber [noplaster) ___________ 0.5]
=T CPori I T e e

T

T

Damage ia [ Fisinforee d-voncret 05
Annoyance Criteria e 5 o T )

Annogance G FPY_c at 25 R |L. at 25k (va8 Lvathl | Distance () to Rz vtz ams
DecssonalEvents 30 o % T 1 w5 £
GecssonalEvents w0 % ST 51 o
WA o) w0 51 w0
[ ) m 51 m
[ ) m 51 m
[ ) m 51 m
[ ) m 51 m
[ ) m 51 m
perd [ ) m 51 m
70 events per day | A, TiE 00 151 00
e G e B To0s EX

ance [ft] to Rt | PPY...;, at R4 Lv at R4 Distance [ft)to BS | PP¥.,.;, at RS Lv at RS Distance [ft]) to R Lv at R6 Distance (ft] to R7 Lv at R7
25 Gl [ [} TTE Z05 £ k)
175 I} il HE 205 HE z
125 205
125 205
125 205
125 205
125 205
125 205
125 205
125 205
007, 0 005, B [ A
Receptor RE Receptor RS9 Receptor R10 |
Building categor | Criteria PPY [indsec)
[ F [no plaster]| A [Feinforced-concrete, steel o Hmber T A
ateqory MEnEttution al [and uses With primarly dayime use
Distance [ft) to RE PFY. at R8 Lv at R Distance [ft) to R9 Lv at R9 B10 Lv at R10
94 .00 E8T 197 54.1 206 0.003 52.5
94 0.000 407 197 3 206 0.000 3085
94 0.000 oo 197 oo 206 0.000 0o
94 0.000 oo 197 oo 206 0.000 0o
94 0.000 oo 197 oo 206 0.000 0o
94 0.000 (i1} 197 (i1} 206 0.000 0.0
94 0.000 oo 197 oo 206 0.000 0o
01 19 i 20 0o
.0 13 [ 20 0.0
0 | 19 0. 20 0.0
o.on E8g 0.004 531 .00z 628

Project Name
Project Number
Date

City of Riverside
5798010
232024

Fecammended Values of Exponent "' for PPV eales
Description
FTA Yalue

Phase 2 Grading

n of Soil Material

Annogance Criteria Equipment type PPV, ., at 25 ft {L, at 25 [VdB] Distance (f1) to R1 stance (ft] to R2 Distance (1] to R3
Decasional Events: 50-70 euents per| Small buldozer [k} 55 To00 T47 00 TG KL
Dooasional Events: 30-70 events perl 0003 55 19 0000 37 1 0000 36 189 36
per] Ho Equpmen [ [T 149 0000 00 51 0000 00 89 00
perday | Mo Equipment 73 73 149 0000 00 51 0000 00 89 00
perday | Mo Equipment (73 (73 149 0000 00 51 0000 00 89 00
da Ho Equipment T T 149 0000 00 51 0000 00 189 00
da Ho Equipment T T 49 0000 00 51 0000 00 189 00
Fi 2y | Mo Equipment T T 49 0000 00 51 0000 00 189 00
Fi 2y | Mo Equipment T T 49 0000 00 51 0000 00 189 00
Fi ay | Mo Equipment ) ) 149 0000 00 51 0000 00 189 00
00001 IR [ TE £
Receptor R4 Receptor RS Receptor RE I Receptor R¥
Distance (ft] to R4 Lv at R4 tance (f) to RS Lv at RS stance [ft] to RE Lv at RE Distance (ft] to R7 Lv at R7
75 163 705 LX)
75 163 205 [EE]
125 163 205
125 163 205
125 163 205
125 163 205
125 163 (] 205
125 163 (] 205
125 163 [T 205
125 X 163 [ 205 X
[ 400 00004 3 00003 3 [ 44
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Receptor RE Receptor B3 Receptor R10 1
Criteria PPY [infse Building ¢ategor Criteria PPY [infse Criteria PPY [infsec)
1l 0]l [no plazter] 0]l
aytime use ategor! Stitutional Land uses witl Enmar H a!tlme Use
Distance [ft] to Rg Lv at RE Distance [ft) to B9 PPY. ... at R3 Lv at R9 Lv at R10
a4 40.7 19 000 11 305
94 40.7 19 X il 305
.0 19
.0 19
.0 19
.0 19 .| A A
a4 0o 197 0.000 oo 0.000 oo
a4 0o 197 0.000 oo 0.000 0.
a4 0.a 197 0.000 0.4 0.000 i}
94 0.0 197 0.000 0.0 0.000 0.
0.0m 438 0.0003 341 0.0003 335
Phase 3 Site Utility
City of Riverside
Project Number 5798010
Date 2312020
R R C o — 5ol Ciazs__|Desoription of Goil Miaterial w

Fiesommended Values of Exponent " for PPV salos

eseription
FTA Yalue [ T

el
uilding catego Building v

ategor, [Criteria PF¥ [infsed
FEEToETConerete Steel 8 fineer T2 —
£l

An Hings where wbration Houl Iterfere Wil EFHERE
Annogance Criteria Equipment type PPY_..; at 25 ft Distance (ft] to Bl Distance (i) to A2 Distance (ft) to R3
TiocasionalE vents: 30-7 evert per| Smallbuldozer [} T
o0asions] Euents: 30-70 events per| 5mal buldozer 000 55 143 51 31
el ruck: 0076 E3 143 151 B35
per day [ o Equipmen WA, e, 143 151 00
per day [ Nio Equipmen [ ) 143 151 00
= per day o Equipment [y A 149 151 00
daif Mo Equipment [y YTy 149 51 00
day | o Equipmen [y YTy 149 51 00
day | o Equipmen [y YTy 149 51 00
71 events per day | Mo Equipment [N [Ty 49 51 00
T004] X

LTS
i
istance (ft) to R4 Lv at R4 Distance (ft) to RS Lv at RS Distance (ft] to A7 Lu at R7
175 ] 167 T [EE]
125 370 162 331 433
125 162 7
125 T 162
125 T 162
125 T 163
125 162
125 163
125 00 [} 162 000 1 205 000 0.000
125 00 [} 163 I 205 000 0.000
0.007) 5.0 T.005| .00 [ T
Receptor RE Receptor B3 Receptor R10 1
Criteria PPY [infsec]
[no plaster] B [no plaster]
ategor! nztitukion al land uses witl Enmar! a!tlme e ategor! nstitutional Land uses witl Enmar! a!tlme e
Distance [ft) to R8 PPY¥. Lv at Rg Distance [ft] to R9 FPPY. Lv at B9
01 407 19 . N
.01 40.7 34
L0 E27 631
01 Q.
01 0.
01 0.
.01 .
0 0.
0 0.
0 0. A A
oo =R 0.o04 531 0.003 B85
Phase 4 Foundation & Slab
Project Mame City of Riverside
ject Mumber 5798-010
4122024
TDesriprion oF Sol Materal =
T
T
Fievommended Yalues of Exponent "n” for PRV cales 1
Description T
FTA Value 5 e 1
Building categor:
a | 05| TFeiorsdconersts, stesl or b [no plaster] ]
Ans a EETES ] T N regETy T ETgs Vhere VETEn WO THErTE T
Annoyance Criteri; Equipment type PPY... at 25 ft [L. at 25ft (VdB]
lcoasional Events: 0003 5%
DocasionalEvsnts 0 03 ]
0676 ]
it [
) [
E ) [
E ) [
) [
) [
) e
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Receptor B4
ategors

Distance [ft]) to R4 Lv at R4 Distance (f] to RS Lv at RS Lv at RE Distance (f] to R7 Lv at R7
125 R 162 ) 6 5K}
125 370 162 ) 306 433
125 1632 5 il
125 163
125 163
125 1632
125 163
125 163
125 163
125 1632

0.007] 0.005 3 58, 0.015]
ecepk

Bui

I Reinforced-concrete, steel or timber [no

A 1| )
ategony MEnstitution alTand uses with prim ary dayfime uze
tance [ft] to RE PFPY Lv at RS Distance [ft] to B3 Lv at RS B0 Lv at R10
94 40.7 197 EIN] 206 . 305
EL 40.7 197 EIN] 206 0.000 305
a9 B2.7 197 531 206 0.003 528
a9 0.0 197 oo 206 0.000 0.0
19 20
13 20
19 20
19 20
19 20
| 19 | 20 |
0.0 E2E 0.004 541 0.003 (13

Project Name. City of Riverside
Projest Number 5798-010
2312024

Phase 5 Paving

Edt cells T Yellow

Soul CI

[Deseription oF ol Msterial

Recommended Yalues of Expanent " for PPY calos

Descri

FTAValus. L

ategan T IE i Stegory T Euldings where vbration would Tnter
Annogance Crit Equipment type PPV, at 25 ft L. at 25/ (VdB| Distance (ft) to R1 Distance (ft)to R2 | PPV, ., at B2 Lu at R2 Distance (ft] to B3
TocasionalEvents: 30-70 Uents pe] [UE] 3 T i3] [} X
iocasional Events: 30-70 events pe 0.003 5% iLE] 37 151 0.000 35 189
0.089 a7 13 0008 637 151 0.006 3 189 000+ 605
70 events per day | Ho Equipment ) Tt 13 0000 00 151 0.000 00 189 0000 00
70 events per day | Ho Equipmert ) A, 13 0000 [ 151 0.000 00 189 0000 00
daif Flo Equipment ) A, 13 0000 [ 151 0.000 00 189 0000 00
daif Hlo Equipment ) A, 13 0000 [ 151 0.000 00 189 0000 00
70 events per day | Ho Equipmert ) A, 13 0000 [ 151 0.000 00 189 0000 00
70 events per day | Ho Equipmert ) A, 13 0000 [ 151 0.000 00 189 0000 00
70 events per day | Ho Equipmet A iR, 143 0000 00 51 0.000 00 189 0000 00
[ 38 0.0064) 23 00045] 607

Receptor R6 Feceplor B7
Lv at R4 Distanee [ft] to RS Ly at RS Lv at RE Distanee [ft]) to RT Lv at R7
7, ) [}
X 433
H 7
0.008 ] 0.0057 3 596 0.073] 724

FReceptor RS

Receptor B3

Building cal Criteria PPY

Building

FReceptor R10

Building cal

Feinforced-concrete, steel or imber [ Fiein [no plaster]]
ategory Nnzttutional land uzes with primarly daytime uze ategory MHnsttutional land uzes with primarly daytime use ategory | Bdings where wibration Would Interf ere with intenor operations|
Distance [ft] to R§ Lv at R& Lv at R9 Distance (R)to Lv at K10
L7 3 30,
L7 34 30,
L7 B804 53.
0.a 0a 0.
0.a . 0a 0.
94 0o 197 0.000 0o 206 0.0
94 0o 197 0.000 0o 206 0.0
94 0o 197 0.000 0o 206 0.0
94 0o 197 0.000 0o 206 0.0
94 0.0 197 0.000 0.0 206 0.0
0013 £9.8 0.0043 ] 00040 595
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