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SECTION 1: INTRODUCTION 

1.1 - Purpose of Analysis and Study Objectives 

This Noise Impact Analysis has been prepared by FirstCarbon Solutions (FCS) to determine the off-
site and on-site noise impacts associated with the proposed Virginia Avenue Project (proposed 
project). The following is provided in this report: 

• A description of the study area, project site, and proposed project. 

• Information regarding the fundamentals of noise and vibration. 

• A description of the local noise and vibration guidelines and standards. 

• A description of the existing noise environment. 

• An analysis of the potential short-term construction-related noise and vibration impacts from 
the proposed project. 

• An analysis of long-term, operations-related noise and vibration impacts from the proposed 
project. 

 

1.2 - Project Summary 

1.2.1 - Site Location 
The project site is located at 13300 and 13456 El Sobrante Road, 0.4 mile east of the intersection of 
El Sobrante Road and McAllister Street, in unincorporated western Riverside County, California 
(Exhibit 1). The project site is identified by Assessor’s Parcel Numbers (APNs) 270-160-002, -003, -
018, -020, -021, -022, -023, and -024. The project site is regionally accessible by State Route (SR) 91, 
which is 3.38 miles northwest of the project site. Exhibit 2 shows the location of the project site in its 
neighborhood context. 

Surrounding land uses are: 

• North: Vacant land being entitled for single-family dwelling (SFD) as Highland Grove III and IV. 
• South: El Sobrante Road. Beyond is vacant undeveloped land, followed by Lake Matthews. 
• East: Vacant land followed by agricultural uses. 
• West: Highland Grove and beyond is McAllister Street followed by single-family residences. 

 
1.2.2 - Project Description 
The proposed project consists of subdividing approximately 61.32 acres of vacant land into 128 lots 
to be developed with single-family detached residential dwellings units for a density of 2 dwelling 
units per acre (du/acre) (Exhibit 3). Access to the project site would be provided via an 
ingress/egress road off El Sobrante Road with interconnecting roads (Streets A–K). The main access 
point would be from proposed Street A. 
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SECTION 2: NOISE AND VIBRATION FUNDAMENTALS 

2.1 - Characteristics of Noise 

Noise is generally defined as unwanted or objectionable sound. Sound becomes unwanted when it 
interferes with normal activities, when it causes actual physical harm, or when it has adverse effects 
on health. The effects of noise on people can include general annoyance, interference with speech 
communication, sleep disturbance, and, in the extreme, hearing impairment. Noise effects can be 
caused by pitch or loudness. Pitch is the number of complete vibrations or cycles per second of a 
wave that result in the range of tone from high to low; higher-pitched sounds are louder to humans 
than lower-pitched sounds. Loudness is the intensity or amplitude of sound. 

Sound is produced by the vibration of sound pressure waves in the air. Sound pressure levels are 
used to measure the intensity of sound and are described in terms of decibels. The decibel (dB) is a 
logarithmic unit, which expresses the ratio of the sound pressure level being measured to a standard 
reference level. The 0 point on the dB scale is based on the lowest sound level that the healthy, 
unimpaired human ear can detect. Changes of 3 dB or less are only perceptible in laboratory 
environments. Audible increases in noise levels generally refer to a change of 3 dB or more, as this 
level has been found to be barely perceptible to the human ear in outdoor environments. Only 
audible changes in existing ambient or background noise levels are considered potentially significant. 

The human ear is not equally sensitive to all frequencies within the audible sound spectrum, so 
sound pressure level measurements can be weighted to better represent frequency-based sensitivity 
of average healthy human hearing. One such specific “filtering” of sound is called “A-weighting.” A-
weighted decibels (dBA) approximate the subjective response of the human ear to a broad 
frequency noise source by discriminating against very low and very high frequencies of the audible 
spectrum. They are adjusted to reflect only those frequencies that are audible to the human ear. 
Because decibels are logarithmic units, they cannot be added or subtracted by ordinary arithmetic 
means. For example, if one noise source produces a noise level of 70 dB, the addition of another 
noise source with the same noise level would not produce 140 dB; rather, they would combine to 
produce a noise level of 73 dB. 

As noise spreads from a source, it loses energy so that the farther away the noise receiver is from 
the noise source, the lower the perceived noise level. Noise levels diminish or attenuate as distance 
from the source increases based on an inverse square rule, depending on how the noise source is 
physically configured. Noise levels from a single-point source, such as a single piece of construction 
equipment at ground level, attenuate at a rate of 6 dB for each doubling of distance (between the 
single-point source of noise and the noise-sensitive receptor of concern). Heavily traveled roads with 
few gaps in traffic behave as continuous line sources and attenuate roughly at a rate of 3 dB per 
doubling of distance. 
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2.1.1 - Noise Descriptors 
There are many ways to rate noise for various time periods, but an appropriate rating of ambient 
noise affecting humans also accounts for the annoying effects of sound. Equivalent continuous 
sound level (Leq) is the total sound energy of time-varying noise over a sample period. However, the 
predominant rating scales for human communities in the State of California are the Leq and 
community noise equivalent level (CNEL) or the day/night average sound level (Ldn) based on dBA. 
CNEL is the time-varying noise over a 24-hour period, with a 5 dBA weighting factor applied to the 
hourly Leq for noises occurring from 7:00 p.m. to 10:00 p.m. (defined as relaxation hours) and a 10 
dBA weighting factor applied to noise occurring from 10:00 p.m. to 7:00 a.m. (defined as sleeping 
hours). Ldn is similar to the CNEL scale but without the adjustment for events occurring during the 
evening hours. CNEL and Ldn are within 1 dBA of each other and are normally exchangeable. The 
noise adjustments are added to the noise events occurring during the more sensitive hours. 

Other noise rating scales of importance when assessing the annoyance factor include the maximum 
noise level (Lmax), which is the highest exponential time-averaged sound level that occurs during a 
stated time period. The noise environments discussed in this analysis are specified in terms of 
maximum levels denoted by Lmax for short-term noise impacts. Lmax reflects peak operating 
conditions and addresses the annoying aspects of intermittent noise. 

2.1.2 - Noise Propagation 
From the noise source to the receiver, noise changes both in level and frequency spectrum. The most 
obvious is the decrease in noise as the distance from the source increases. The manner in which 
noise reduces with distance depends on whether the source is a point or line source, as well as 
ground absorption, atmospheric conditions (wind, temperature gradients, and humidity) and 
refraction, and shielding by natural and manmade features. Sound from point sources, such as an air 
conditioning condenser, a piece of construction equipment, or an idling truck, radiates uniformly 
outward as it travels away from the source in a spherical pattern. 

The attenuation or sound drop-off rate is dependent on the conditions of the land between the 
noise source and receiver. To account for this ground-effect attenuation (absorption), two types of 
site conditions are commonly used in noise models: soft-site and hard-site conditions. Soft-site 
conditions account for the sound propagation loss over natural surfaces such as normal earth and 
ground vegetation. For point sources, a drop-off rate of 7.5 dBA per each doubling of the distance 
(dBA/DD) is typically observed over soft ground with landscaping, as compared with a 6 dBA/DD 
drop-off rate over hard ground such as asphalt, concrete, stone, and very hard packed earth. For line 
sources, such as traffic noise on a roadway, a 4.5 dBA/DD is typically observed for soft-site conditions 
compared to the 3 dBA/DD drop-off rate for hard-site conditions. Table 1 briefly defines these 
measurement descriptors and other sound terminology used in this section. 
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Table 1: Sound Terminology 

Term Definition 

Sound A vibratory disturbance created by a vibrating object 
which, when transmitted by pressure waves through 
a medium such as air, can be detected by a receiving 
mechanism such as the human ear or a microphone. 

Noise Sound that is loud, unpleasant, unexpected, or 
otherwise undesirable. 

Ambient Noise The composite of noise from all sources near and far 
in a given environment. 

Decibel (dB) A unitless measure of sound on a logarithmic scale, 
which represents the squared ratio of sound pressure 
amplitude to a reference sound pressure. The 
reference pressure is 20 micropascals, representing 
the threshold of human hearing (0 dB). 

A-Weighted Decibel (dBA) An overall frequency-weighted sound level that 
approximates the frequency response of the human 
ear. 

Equivalent Noise Level (Leq) The average sound energy occurring over a specified 
time period. In effect, Leq is the steady-state sound 
level that in a stated period would contain the same 
acoustical energy as the time-varying sound that 
actually occurs during the same period. 

Maximum and Minimum Noise Levels (Lmax and Lmin) The maximum or minimum instantaneous sound level 
measured during a measurement period. 

Day-Night Level (DNL or Ldn) The energy average of the A-weighted sound levels 
occurring during a 24-hour period, with 10 dB added 
to the A-weighted sound levels occurring between 
10:00 p.m. and 7:00 a.m. (nighttime). 

Community Noise Equivalent Level (CNEL) The energy average of the A-weighted sound levels 
occurring during a 24-hour period, with 5 dB added to 
the A-weighted sound levels occurring between 7:00 
p.m. and 10:00 p.m. and 10 dB added to the A-
weighted sound levels occurring between 10:00 p.m. 
and 7:00 a.m. 

Source: Data compiled by FirstCarbon Solutions (FCS). 2024. 

 

2.1.3 - Traffic Noise 
The level of traffic noise depends on the three primary factors: (1) the volume of the traffic, (2) the 
speed of the traffic, and (3) the number of trucks in the flow of traffic. Generally, the loudness of 
traffic noise is increased by heavier traffic volumes, higher speeds, and greater number of trucks. 
Vehicle noise is a combination of the noise produced by the engine, exhaust, and tires. Because of 
the logarithmic nature of noise levels, a doubling of the traffic volume (assuming that the speed and 



Pulte Group—Highland Grove II Project 
Noise and Vibration Fundamentals Noise Impact Analysis Report 

 

 
12 FirstCarbon Solutions 

Https://adecinnovations.sharepoint.com/sites/PublicationsSite/Shared Documents/Publications/Client (PN-JN)/0760/07600052/Noise Report/07600052 Pulte Group Highland Grove II Noise Report.docx 

truck mix do not change) results in a noise level increase of 3 dBA. Based on the Federal Highway 
Administration (FHWA) community noise assessment criteria, this change is “barely perceptible.” For 
reference, a doubling of perceived noise levels would require an increase of approximately 10 dBA. 
The truck mix on a given roadway also has an effect on community noise levels. As the number of 
heavy trucks increases and becomes a larger percentage of the vehicle mix, adjacent noise levels 
increase. 

2.1.4 - Stationary Noise 
A stationary noise producer is any entity in a fixed location that emits noise. Examples of stationary 
noise sources include machinery, engines, energy production, and other mechanical or powered 
equipment and activities such as loading and unloading or public assembly that may occur at 
commercial, industrial, manufacturing, or institutional facilities. Furthermore, while noise generated 
by the use of motor vehicles over public roads is preempted from local regulation, the use of these 
vehicles is considered a stationary noise source when operated on private property such as at a 
construction site, a truck terminal, or warehousing facility.  

The effects of stationary noise depend on factors such as characteristics of the equipment and 
operations, distance and pathway between the generator and receptor, and weather. Stationary noise 
sources may be regulated at the point of manufacture (e.g., equipment or engines), with limitations on 
the hours of operation, or with provision of intervening structures, barriers, or topography. 

Construction activities are a common source of stationary noise. Construction-period noise levels are 
higher than background ambient noise levels but eventually cease once construction is complete. 
Construction is performed in discrete steps, each of which has its own mix of equipment and, 
consequently, its own noise characteristics. These various sequential phases would change the 
character of the noise generated on each construction site and, therefore, would change the noise 
levels as construction progresses. Despite the variety in the type and size of construction equipment, 
similarities in the dominant noise sources and patterns of operation allow construction-related noise 
ranges to be categorized by work phase. Table 2 shows typical noise levels of construction 
equipment as measured at a distance of 50 feet from the operating equipment. 

Table 2: Typical Construction Equipment Maximum Noise Levels, Lmax 

Type of Equipment Impact Device? (Yes/No) 
Specification Maximum Sound Levels 

for Analysis (dBA at 50 feet) 

Impact Pile Driver Yes 95 

Auger Drill Rig No 85 

Vibratory Pile Driver No 95 

Jackhammers Yes 85 

Pneumatic Tools No 85 

Pumps No 77 

Scrapers No 85 
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Type of Equipment Impact Device? (Yes/No) 
Specification Maximum Sound Levels 

for Analysis (dBA at 50 feet) 

Cranes No 85 

Portable Generators No 82 

Rollers No 85 

Bulldozers No 85 

Tractors No 84 

Front-end Loaders No 80 

Backhoe No 80 

Excavators No 85 

Graders No 85 

Air Compressors No 80 

Dump Truck No 84 

Concrete Mixer Truck No 85 

Pickup Truck No 55 

Notes: 
dBA = A-weighted decibel 
Source: Federal Highway Administration (FHWA). 2006. Highway Construction Noise Handbook. 

 

2.1.5 - Noise from Multiple Sources 
Because sound pressure levels in decibels are based on a logarithmic scale, they cannot be added or 
subtracted in the usual arithmetical way. Therefore, sound pressure levels in decibels are 
logarithmically added on an energy summation basis. In other words, adding a new noise source to 
an existing noise source, both producing noise at the same level, will not double the noise level. 
Instead, if the difference between two noise sources is 10 dBA or more, the louder noise source will 
dominate, and the resultant noise level will be equal to the noise level of the louder source. In 
general, if the difference between two noise sources is 0–1 dBA, the resultant noise level will be 3 
dBA higher than the louder noise source, or both sources if they are equal. If the difference between 
two noise sources is 2–3 dBA, the resultant noise level will be 2 dBA above the louder noise source. 
If the difference between two noise sources is 4–10 dBA, the resultant noise level will be 1 dBA 
higher than the louder noise source. 

2.2 - Characteristics of Groundborne Vibration and Noise 

Groundborne vibration consists of rapidly fluctuating motion through a solid medium, specifically 
the ground, which has an average motion of zero and in which the motion’s amplitude can be 
described in terms of displacement, velocity, or acceleration. The effects of groundborne vibration 
typically only cause a nuisance to people, but in extreme cases, excessive groundborne vibration has 
the potential to cause structural damage to buildings. Although groundborne vibration can be felt 
outdoors, it is typically only an annoyance to people indoors where the associated effects of the 
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shaking of a building can be notable. Groundborne noise is an effect of groundborne vibration and 
only exists indoors, since it is produced from noise radiated from the motion of the walls and floors 
of a room and may also consist of the rattling of windows or dishes on shelves. 

Several different methods are used to quantify vibration amplitude such as the maximum 
instantaneous peak in the vibrations velocity, which is known as the peak particle velocity (PPV) or 
the root mean square (rms) amplitude of the vibration velocity. Because of the typically small 
amplitudes of vibrations, vibration velocity is often expressed in decibels—denoted as LV—and is 
based on the reference quantity of 1 microinch per second. To distinguish these vibration levels 
referenced in decibels from noise levels referenced in decibels, the unit is written as “VdB.” 

Although groundborne vibration can be felt outdoors, it is typically only an annoyance to people 
indoors where the associated effects of the shaking of a building can be notable. When assessing 
annoyance from groundborne vibration, vibration is typically expressed as rms velocity in units of 
decibels of 1 microinch per second, with the unit written in VdB. Typically, developed areas are 
continuously affected by vibration velocities of 50 VdB or lower. Human perception of vibration 
starts at levels as low as 67 VdB. Annoyance due to vibration in residential settings starts at 
approximately 70 VdB. 

Off-site sources that may produce perceptible vibrations are usually caused by construction 
equipment, steel-wheeled trains, and traffic on rough roads, while smooth roads rarely produce 
perceptible groundborne noise or vibration. Construction activities, such as blasting, pile driving and 
operating heavy earthmoving equipment, are common sources of groundborne vibration. 
Construction vibration impacts on building structures are generally assessed in terms of PPV. Typical 
vibration source levels from construction equipment are shown in Table 3. 

Table 3: Vibration Levels of Construction Equipment 

Construction Equipment PPV at 25 feet (inches/second) rms Velocity in Decibels (VdB) at 25 feet 

Water Trucks 0.001 57 

Scraper 0.002 58 

Bulldozer—small 0.003 58 

Jackhammer 0.035 79 

Concrete Mixer 0.046 81 

Concrete Pump 0.046 81 

Paver 0.046 81 

Pickup Truck 0.046 81 

Auger Drill Rig 0.051 82 

Backhoe 0.051 82 

Crane (Mobile) 0.051 82 

Excavator 0.051 82 
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Construction Equipment PPV at 25 feet (inches/second) rms Velocity in Decibels (VdB) at 25 feet 

Grader 0.051 82 

Loader 0.051 82 

Loaded Trucks 0.076 86 

Bulldozer—large 0.089 87 

Caisson Drilling 0.089 87 

Vibratory Roller–small 0.101 88 

Compactor 0.138 90 

Clam Shovel Drop 0.202 94 

Vibratory Roller–large 0.210 94 

Pile Driver (impact-typical) 0.644 104 

Pile Driver (impact-upper range) 1.518 112 

Notes: 
PPV = peak particle velocity 
Source: Compilation of scientific and academic literature, generated by the Federal Transit Administration (FTA) and 
Federal Highway Administration (FHWA). 

 

The propagation of groundborne vibration is not as simple to model as airborne noise. This is 
because noise in the air travels through a relatively uniform medium, while groundborne vibrations 
travel through the earth, which may contain significant geological differences. Factors that influence 
groundborne vibration include: 

• Vibration source: Type of activity or equipment, such as impact or mobile, and depth of 
vibration source. 

• Vibration path: Soil type, rock layers, soil layering, depth to water table, and frost depth. 

• Vibration receiver: Foundation type, building construction, and acoustical absorption. 
 
Among these factors that influence groundborne vibration, there are significant differences in the 
vibration characteristics when the source is underground compared to at the ground surface. In 
addition, soil conditions are known to have a strong influence on the levels of groundborne 
vibration. Among the most important factors are the stiffness and internal damping of the soil and 
the depth of bedrock. Vibration propagation is more efficient in stiff clay soils than in loose sandy 
soils, and shallow rock seems to concentrate the vibration energy close to the surface and can result 
in groundborne vibration problems at large distance from the source. Factors such as layering of the 
soil and depth to the water table can have significant effects on the propagation of groundborne 
vibration. Soft, loose, sandy soils tend to attenuate more vibration energy than hard, rocky materials. 
Vibration propagation through groundwater is more efficient than through sandy soils. There are 
three main types of vibration propagation: surface, compression, and shear waves. Surface waves, or 
Rayleigh waves, travel along the ground’s surface. These waves carry most of their energy along an 
expanding circular wave front, similar to ripples produced by throwing a rock into a pool of water. P-
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waves, or compression waves, are body waves that carry their energy along an expanding spherical 
wave front. The particle motion in these waves is longitudinal (i.e., in a “push-pull” fashion). P-waves 
are analogous to airborne sound waves. S-waves, or shear waves, are also body waves that carry 
energy along an expanding spherical wave front. However, unlike P-waves, the particle motion is 
transverse, or side-to-side and perpendicular to the direction of propagation.  

As vibration waves propagate from a source, the vibration energy decreases in a logarithmic nature and 
the vibration levels typically decrease by 6 VdB per doubling of the distance from the vibration source. 
As stated above, this drop-off rate can vary greatly depending on the soil type, but it has been shown 
to be effective enough for screening purposes, in order to identify potential vibration impacts that may 
need to be studied through actual field tests. The vibration level (calculated below as “PPV”) at a 
distance from a point source can generally be calculated using the vibration reference equation: 

PPV = PPVref * (25/D)^n (in/sec) 

Where: 

PPVref = reference measurement at 25 feet from vibration source 
D = distance from equipment to property line 
n = vibration attenuation rate through ground 

According to Section 7 of the Federal Transit Administration (FTA) Transit Noise and Vibration Impact 
Assessment Manual, an “n” value of 1.5 is recommended to calculate vibration propagation through 
typical soil conditions.1 

 
1  Federal Transit Administration (FTA). 2018. Transit Noise and Vibration Impact Assessment Manual. Website: 

https://www.transit.dot.gov/sites/fta.dot.gov/files/docs/research-innovation/118131/transit-noise-and-vibration-impact-
assessment-manual-fta-report-no-0123_0.pdf. Accessed March 26, 2024. 



Pulte Group—Highland Grove II Project 
Noise Impact Analysis Report Regulatory Setting 

 

 
FirstCarbon Solutions 17 
Https://adecinnovations.sharepoint.com/sites/PublicationsSite/Shared Documents/Publications/Client (PN-JN)/0760/07600052/Noise Report/07600052 Pulte Group Highland Grove II Noise Report.docx 

SECTION 3:  REGULATORY SETTING 

3.1 - Federal Regulations 

3.1.1 - United States Environmental Protection Agency 
In 1972, Congress enacted the Noise Control Act.2 This act authorized the United States 
Environmental Protection Agency (EPA) to publish descriptive data on the effects of noise and 
establish levels of sound “requisite to protect the public welfare with an adequate margin of safety.” 
These levels are separated into health (hearing loss levels) and welfare (annoyance levels) 
categories, as shown in Table 4. The EPA cautions that these identified levels are not standards 
because they do not take into account the cost or feasibility of the levels. 

For protection against hearing loss, 96 percent of the population would be protected if sound levels 
are less than or equal to an Leq(24) of 70 dBA. The EPA activity and interference guidelines are 
designed to ensure reliable speech communication at about 5 feet in the outdoor environment. For 
outdoor and indoor environments, interference with activity and annoyance should not occur if 
levels are below 55 dBA and 45 dBA, respectively. 

Table 4: Summary of EPA Recommended Noise Levels to Protect Public Welfare 

Effect Level Area 

Hearing loss Leq(24) < 70 dB All areas 

Outdoor activity interference and 
annoyance 

Ldn < 55 dB Outdoors in residential areas, farms, and other 
outdoor areas where people spend widely 
varying amounts of time and other places in 
which quiet is a basis for use. 

Leq(24) < 55 dB Outdoor areas where people spend limited 
amounts of time, such as school yards, 
playgrounds, etc. 

Indoor activity interference and 
annoyance 

Leq < 45 dB Indoor residential areas. 

Leq(24) < 45 dB Other indoor areas with human activities such 
as schools, etc. 

Notes: 
dB = decibel 
Leq = equivalent sound level 
Ldn = day/night average sound level 
(24) signifies an Leq duration of 24 hours. 
Source: United States Environmental Protection Agency (EPA). 1978. Protective Noise Levels, EPA 550/9-79-100.  

 

 
2  GovInfo. 2024. Noise Control Act Of 1972. Website: https://www.govinfo.gov/content/pkg/COMPS-888/pdf/COMPS-888.pdf. 

Accessed March 26, 2024. 
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3.1.2 - Federal Transit Administration 
The FTA has established industry accepted standards for vibration impact criteria and impact 
assessment. These guidelines are published in its Transit Noise and Vibration Impact Assessment 
Manual.3 The FTA guidelines include thresholds for construction vibration impacts for various 
structural categories as shown in Table 5. 

Table 5: Federal Transit Administration Construction Vibration Impact Criteria 

Building Category PPV (in/sec) Approximate VdB 

I. Reinforced—Concrete, Steel, or Timber (no plaster) 0.5 102 

II. Engineered Concrete and Masonry (no plaster) 0.3 98 

III. Nonengineered Timber and Masonry Buildings 0.2 94 

IV. Buildings Extremely Susceptible to Vibration Damage 0.12 90 

Notes: 
PPV = peak particle velocity 
rms = root mean square 
VdB = vibration measured as rms velocity in decibels of 1 microinch per second 
Source: Federal Transit Administration (FTA). 2018. Transit Noise and Vibration Impact Assessment Manual. September. 

 

The FTA has also established criteria for the assessment of construction noise impacts. The FTA’s 
daytime and nighttime criteria are shown in Table 6. According to the FTA, exceedances of these 
criteria may result in adverse community reaction. 

Table 6: Federal Transit Administration Construction Noise Impact Criteria 

Land Use 

Leq equipment (8hr) 

Day Night 

Residential 80 70 

Commercial 85 85 

Industrial 90 90 

Notes: 
Leq equipment (8hr) = equipment noise level in Leq over an 8-hour time period. The analysis assumes that the Leq over this time 
period would be approximately equal to the Leq over a single construction workday, from start to finish of that day’s 
activities. 

Source: Federal Transit Administration (FTA). 2018. Transit Noise and Vibration Impact Assessment Manual. Detailed 
Analysis Construction Noise Criteria. September. 

 

 
3  Federal Transit Administration (FTA). 2018. Transit Noise and Vibration Impact Assessment Manual. Website: 

https://www.transit.dot.gov/sites/fta.dot.gov/files/docs/research-innovation/118131/transit-noise-and-vibration-impact-
assessment-manual-fta-report-no-0123_0.pdf. Accessed March 26, 2024. 
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3.2 - State Regulations 

3.2.1 - California General Plan Guidelines 
Established in 1973, the California Department of Health Services Office of Noise Control was 
instrumental in developing regularity tools to control and abate noise for use by local agencies. One 
significant model is the “Land Use Compatibility for Community Noise Environments Matrix,” which 
allows the local jurisdiction to delineate compatibility of sensitive uses with various incremental 
levels of noise.4  

Government Code Section 65302 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. The guidelines rank noise/land use compatibility in terms of normally acceptable, 
conditionally acceptable, normally unacceptable, and clearly unacceptable. The project is also 
subject to review under the State of California Environmental Quality Act (CEQA). Appendix G of the 
CEQA Guidelines provides impact thresholds for potential noise and vibration impacts.  

3.2.2 - California Building Standards Code  
The State of California has established noise insulation standards for new hotels, motels, apartment 
houses, and dwellings (other than single-family detached housing). These requirements are provided 
in the 2022 California Building Standards Code (CBC) (California Code of Regulations [CCR] Title 24). 
As provided in the CBC, the noise insulation standards set forth an interior standard of 45 dBA CNEL 
as measured from within the structure’s interior. Title 24 standards are typically enforced by local 
jurisdictions through the building permit application process.  

3.2.3 - Assembly Bill 1307  
Assembly Bill (AB) 1307 went into effect January 1, 2024. This bill clarifies that “for residential 
projects, the effects of noise generated by project occupants and their guests on human beings is 
not a significant effect on the environment.” Therefore, this analysis does not address potential noise 
impacts from future occupants and their guests on sensitive receptors in the project vicinity.  

3.3 -  Local Regulations 

The project site is located within Riverside County, California. The Riverside County General Plan 
(General Plan)5 and Municipal Code6 establishes the following applicable policies related to noise 
and vibration.  

 
4 California Department of Health Services Office of Noise Control. Land Use Compatibility for Community Noise Environments 

Matrix. 1976. 
5  Riverside County Planning Department. 2017. Riverside County General Plan. Website: https://planning.rctlma.org/general-plan-

and-zoning/riverside-county-general-plan. Accessed May 1, 2024. 
6  County of Riverside Municipal Code. 2024. Riverside County Code of Ordinances. Website: 

https://library.municode.com/ca/riverside_county/codes/code_of_ordinances. Accessed May 1, 2024. 
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3.3.1 - Riverside County General Plan 
The Noise Element of the General Plan establishes the following noise policies that may be 
applicable to the proposed project. 

Policies: 

N 2.2 Require a qualified acoustical specialist to prepare acoustical studies for proposed 
noise-sensitive projects within noise impacted areas to mitigate existing noise. (AI 
105, 107) 

N 2.3 Mitigate exterior and interior noises to the levels listed in Table N-2 [Table 7 in this 
document] below to the extent feasible, for stationary sources: (AI 105) 

Table 7: Stationary Source Residential Land Use Noise Standards 

Land Use Interior Standards Exterior Standards 

10:00 p.m. to 7:00 a.m. 40 Leq (10 minute) 45 Leq (10 minute) 

7:00 a.m. to 10:00 p.m. 55 Leq (10 minute) 65 Leq (10 minute) 

Notes: 
Leq = equivalent sound level 
These are only preferred standards; final decisions will be made by the Riverside County 
Planning Department and Office of Public Health. 
Source: County of Riverside. 2015. 

 

Temporary Construction 

N 13.1 Minimize the impacts of construction noise on adjacent uses within acceptable 
practices. (AI 105, 108) 

N 13.2 Ensure that construction activities are regulated to establish hours of operation in 
order to prevent and/or mitigate the generation of excessive or adverse noise 
impacts on surrounding areas. (AI 105, 108) 

N 13.3 Condition subdivision approval adjacent to developed/occupied noise-sensitive land 
uses (see policy N 1.3) by requiring the developer to submit a construction-related 
noise mitigation plan to the County for review and approval prior to issuance of a 
grading permit. The plan must depict the location of construction equipment and 
how the noise from this equipment will be mitigated during construction of this 
project, through the use of such methods as:  

a) Temporary noise attenuation fences; 
b) Preferential location of equipment; and 
c) Use of current noise suppression technology and equipment. (AI 107) 
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N 13.4 Require that all construction equipment utilizes noise reduction features (e.g., 
mufflers and engine shrouds) that are no less effective than those originally installed 
by the manufacturer. (AI 105, 108) 

3.3.2 - County of Riverside Municipal Code 
The County of Riverside Municipal Code establishes the following applicable standards related to 
noise. 

Chapter 9.52 - Noise Regulation 

9.5.010 Intent 
At certain levels, sound becomes noise and may jeopardize the health, safety, or general welfare of 
Riverside County residents and degrade their quality of life. Pursuant to its police power, the board 
of supervisors declares that noise shall be regulated in the manner described in this chapter. This 
chapter is intended to establish countywide standards regulating noise. This chapter is not intended 
to establish thresholds of significance for the purpose of any analysis required by the California 
Environmental Quality Act and no such thresholds are established. (Ord. 847 § 1, 2006) 

9.52.020 Exemptions 
Sound emanating from the following sources is exempt from the provisions of this chapter:  

d) Facilities owned or operated by or for a governmental agency;  

e) Capital improvement projects of a governmental agency;  

f) The maintenance or repair of public properties;  

g) Public safety personnel in the course of executing their official duties, including, but not 
limited to, sworn peace officers, emergency personnel and public utility personnel. This 
exemption includes, without limitation, sound emanating from all equipment used by such 
personnel, whether stationary or mobile;  

h) Public or private schools and school-sponsored activities;  

i) Agricultural operations on land designated "Agriculture" in the Riverside County General 
Plan, or land zoned A-l (light agriculture), A-P (light agriculture with poultry), A-2 (heavy 
agriculture), A-D (agriculture-dairy) or C/V (citrus/vineyard), provided such operations are 
carried out in a manner consistent with accepted industry standards. This exemption 
includes, without limitation, sound emanating from all equipment used during such 
operations, whether stationary or mobile;  

j) Wind energy conversion systems (WECS), provided such systems comply with the WECS noise 
provisions of Riverside County Ordinance No. 348;  

k) Private construction projects located one-quarter of a mile or more from an inhabited 
dwelling;  

l) Private construction projects located within one-quarter of a mile from an inhabited dwelling, 
provided that:  
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1. Construction does not occur between the hours of six p.m. and six a.m. during the 
months of June through September, and  

2. Construction does not occur between the hours of six p.m. and seven a.m. during the 
months of October through May;  

m) Property maintenance, including, but not limited to, the operation of lawnmowers, leaf 
blowers, etc., provided such maintenance occurs between the hours of seven a.m. and eight 
p.m.;  

n) Motor vehicles, other than off-highway vehicles. This exemption does not include sound 
emanating from motor vehicle sound systems;  

o) Heating and air conditioning equipment;  

p) Safety, warning and alarm devices, including, but not limited to, house and car alarms, and 
other warning devices that are designed to protect the public health, safety, and welfare;  

q) The discharge of firearms consistent with all State laws.  

(Ord. 847 § 2, 2006) 

9.52.040 - General sound level standards 
No person shall create any sound, or allow the creation of any sound, on any property that causes 
the exterior sound level on any other occupied property to exceed the sound level standards set 
forth in Table 1 [Table 8 in this document]. 

Table 8: Sound Level Standards (dB Lmax) 

General Plan 
Foundation 
Component 

General Plan 
Land Use 

Designation 
General Plan Land Use 

Designation Name Density 

Maximum Decibel Level  

7:00 a.m.— 
10:00 p.m. 

10:00 p.m.— 
7:00 a.m. 

Community 
Development MDR Medium Density 

Residential 2–5 55 45 

Rural Community LDR Low Density Residential 1/2 AC 55 45 
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SECTION 4: EXISTING NOISE CONDITIONS 

The project site is located within unincorporated western Riverside County, California. Surrounding 
the project site are vacant land, El Sobrante Road, and Highland Grove. The dominant noise source in 
the project vicinity is traffic on El Sobrante Road, which runs south of the project site. 



THIS PAGE INTENTIONALLY LEFT BLANK 



Pulte Group—Highland Grove II Project 
Noise Impact Analysis Report Thresholds of Significance and Impact Analysis 

 

 
FirstCarbon Solutions 25 
Https://adecinnovations.sharepoint.com/sites/PublicationsSite/Shared Documents/Publications/Client (PN-JN)/0760/07600052/Noise Report/07600052 Pulte Group Highland Grove II Noise Report.docx 

SECTION 5: THRESHOLDS OF SIGNIFICANCE AND IMPACT ANALYSIS 

5.1 - Thresholds of Significance 

According to CEQA Guidelines Appendix G, to determine whether impacts related to noise and 
vibration are significant environmental effects, the following questions are analyzed and evaluated.  

Would the proposed plan: 

a) 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? 

b) Generate excessive groundborne vibration or groundborne noise levels? 

c) 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? 

 

5.2 - Substantial Noise Increase in Excess of Standards 

5.2.1 - Construction Noise Impacts 
For the purposes of this analysis, a significant impact would occur if construction activities would 
result in a substantial temporary increase in ambient noise levels in excess of applicable noise 
standards.  

While the City has not established quantitative thresholds to evaluate construction noise impacts to 
adjacent land uses, the City as Lead Agency has recognized the FTA’s construction noise criteria 
shown in Table 6. For example, the impact criteria of 80 dBA and 70 dBA Leq(8-hour) is identified for 
daytime and nighttime construction activities, respectively, as measured at residential land uses. 

Noise impacts from construction activities associated with the proposed project would be a function 
of the noise generated by construction equipment, equipment location, sensitivity, nearby land uses, 
and the timing and duration of the construction activities. 

Construction-related Traffic Noise  

One type of short-term noise impact that could occur during project construction would result from 
the increase in traffic flow on local streets associated with the transport of workers, equipment, and 
materials to and from the project site. The transport of workers and construction equipment and 
materials to the project site would incrementally increase noise levels on access roads leading to the 
site. Because workers and construction equipment would use existing routes, noise from passing 
trucks would be similar to existing vehicle-generated noise on these local roadways. Typically, a 
doubling of the Average Daily Traffic (ADT) hourly volumes on a roadway segment is required in 
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order to result in an increase of 3 dBA in traffic noise levels; which, as discussed in the characteristics 
of nose discussion above, is the lowest change that can be perceptible to the human ear in outdoor 
environments. Documented existing ADT on the roadway segment of El Sobrante Road, adjacent to 
the project site, is 11,667ADT.7 Based on the air quality modeling performed for this project, 
construction of the proposed project would generate a maximum of 59 total trips per day during any 
phase of project construction, with a maximum of 36 truck haul trips per day during any phase of 
project construction. Therefore, project-related construction trips would not come close to doubling 
the hourly or daily traffic volumes along this or any other access roadway segment in the project 
vicinity. For this reason, short-term intermittent noise from construction trips would not be expected 
to result in a perceptible increase in hourly- or daily-average traffic noise levels in the project vicinity. 
Therefore, short-term construction-related noise impacts associated with the transportation of 
workers and equipment to the project site would be less than significant. 

Construction Equipment Operational Noise 

The second type of short-term noise impact is related to noise generated during construction on the 
project site. Construction is completed in discrete steps, each of which has its own mix of equipment 
and, consequently, its own noise characteristics. These various sequential phases would change the 
character of the noise generated on the site and, therefore, the noise levels surrounding the site as 
construction progresses. Despite the variety in the type and size of construction equipment, 
similarities in the dominant noise sources and patterns of operation allow construction-related noise 
ranges to be categorized by work phase. Typical operating cycles for these types of construction 
equipment may involve 1 or 2 minutes of full power operation followed by 3 or 4 minutes at lower 
power settings. Impact equipment, such as impact pile drivers, are not expected to be used during 
construction of this project. This noise impact analysis focuses on analyzing the loudest phase of 
construction and demonstrates that, with implementation of the City’s Standard Permit Conditions, 
impacts would be reduced to less than significant. 

The site preparation phase, which includes excavation and grading of the site, tends to generate the 
highest noise levels because the noisiest construction equipment is earthmoving equipment. 
Earthmoving equipment includes excavating machinery and compacting equipment, such as 
bulldozers, draglines, backhoes, front loaders, roller compactors, scrapers, and graders. Typical 
operating cycles for these types of construction equipment may involve 1 or 2 minutes of full power 
operation followed by 3 or 4 minutes at lower power settings. 

Construction of the proposed project is expected to require the use of a variety of equipment, the 
loudest being a grader, excavator, and bulldozer, all of which generate maximum reference noise 
levels of 85 dBA Lmax at 50 feet.  

A conservative but reasonable assumption is that this equipment would operate simultaneously and 
continuously over at least a 1-hour period in the vicinity of the closest existing residential receptors 
but would move linearly over the project site as they perform their earthmoving operations, 
spending a relatively short amount of time adjacent to any one receptor. A characteristic of sound is 
that each doubling of sound sources with equal strength increases a sound level by 3 dBA. Assuming 

 
7  Urban Crossroads. 2024. Highland Grove TTM No. 38910, Traffic Analysis. July 15. 
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that each piece of construction equipment operates at some distance from the other equipment, a 
reasonable worst-case combined noise level during this phase of construction would be 90 dBA Lmax 
at a distance of 50 feet from the acoustic center of a construction area. The acoustical center 
reference is used because construction equipment must operate at some distance from one another 
on a project site and the combined noise level as measured at a point equidistant from the sources 
(acoustic center) would be the worst-case maximum noise level. This analysis assumes one of the 
loudest pieces of equipment operating at the nearest construction footprint to off-site receptors and 
four additional pieces of equipment located at a reasonably close distance of 50 feet from that piece 
of equipment, all operating simultaneously at these locations for a full hour. The calculation for the 
8-hour average noise level assumes this equipment would operate for hour-long periods at 
consecutive 50-foot setbacks from the nearest construction footprint to simulate the equipment 
operating across the site. These reasonable worst-case construction noise levels would only occur 
during the site preparation phase of development.  

The nearest off-site receptor are residential units currently under construction west of the project 
site that would be located as close as 50 feet from the nearest construction footprint where the 
heaviest construction equipment would potentially operate. At this distance, relative worst-case 
maximum construction noise levels would attenuate to below 85 dBA Lmax and relative worst-case 
hourly average construction noise levels would attenuate to below 82 dBA Leq. The reasonable worst-
case calculated 8-hour noise level would be 74 dBA Leq(8-hour), as measured at this nearest sensitive 
receptor. The calculation spreadsheet with the detailed modeling assumptions is included in 
Appendix A.  

The reasonable worst-case construction noise levels do not exceed the FTA’s 80 dBA Leq(8-hour) daytime 
threshold as measured at the nearest residential receptor. However, they would exceed the FTA’s 70 
dBA Leq(8-hour) nighttime threshold, causing an intermittent noise nuisance that could result in 
annoyance or sleep disturbances at nearby sensitive receptors. Therefore, mitigation is required to 
reduce this potential impact. Implementation of mitigation requiring use of temporary sound 
barriers and use of best management noise reduction techniques and practices and other site-
specific noise reduction measures would ensure that construction noise would not result in sleep 
disturbances at nearby off-site sensitive receptors or expose persons to excessive noise levels. 
Therefore, with implementation of MM NOI-1, the potential short-term construction noise impacts 
to noise-sensitive receptors in the project vicinity would be reduced to a less than significant level. 

5.2.2 - Mobile Source Operational Noise Impacts 
A significant impact would occur if project-generated traffic would result in a substantial increase in 
ambient noise levels compared with those that would exist without the proposed project. As noted 
in the fundamentals of noise discussion above, a characteristic of noise is that the lowest audible 
increase in noise levels generally refers to a change of 3 dBA, as this level has been found to be 
barely perceptible to the human ear in outdoor environments, while a change of 5 dBA is considered 
a readily perceptible change to the human ear in outdoor environments. Therefore, for the purposes 
of this analysis, a significant impact would occur if the proposed project would cause hourly or daily 
average traffic noise levels to increase by 5 dBA or greater. Another characteristic of noise is that a 
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doubling of sound sources with equal strength is required to result in a perceptible increase (defined 
to be a 3 dBA or greater) in noise levels.  

Based on the traffic analysis8 prepared for this project, the proposed project would generate 1,208 
two-way trip-ends per day with 89 AM peak-hour trips and 121 PM peak-hour trips. Documented 
existing ADT on the roadway segment of El Sobrante Road, adjacent to the project site, average 
11,667 ADT. This is the roadway segment that would carry 100 percent of the project trips. Thus, 
project trips would not result in a doubling of trips on any access roadway segment in the project 
vicinity. Therefore, the project ADT of 1,208 would not result in even a 1 dBA increase in traffic noise 
levels along this, or any other, roadway segment in the project vicinity. Therefore, project-related 
traffic would result in a less than significant permanent increase in traffic noise levels.  

5.2.3 - Stationary Source Operational Noise Impacts 
A significant impact would occur if operational noise levels generated by stationary noise sources at 
the project site would result in a substantial permanent increase in ambient noise levels in excess of 
any of the noise performance thresholds established in the County’s General Plan. The County’s 
General Plan establishes exterior noise level standards, of 65 dBA Leq (10-minute) during daytime 
hours between 7:00 a.m. and 10:00 p.m. and 45 dBA Leq (10-minute) during nighttime hours 
between 10:00 p.m. and 7:00 a.m.  

Mechanical Ventilation Equipment 

Implementation of the proposed project would include the operation of new mechanical ventilation 
equipment. Noise levels for residential-grade mechanical ventilation equipment systems range up to 
approximately 70 dBA Leq at a distance of 3 feet.  

The proposed project would have residential-grade mechanical ventilation equipment for each unit. 
The nearest off-site receptor are residential units currently under construction west of the project 
site that would be located as close as 50 feet from the nearest location where new mechanical 
ventilation equipment would be located. The combined reasonable worst-case operational noise 
level of multiple mechanical ventilation systems operating simultaneously would attenuate below 35 
dBA Leq, as measured at the nearest off-site residential receptor. The noise calculation sheet is 
provided in Appendix A of this report. 

These operational noise levels would not exceed the County’s most restrictive nighttime exterior 
noise performance threshold of 45 dBA Leq (10 minute) as measured at the nearest off-site receptor. 
Therefore, proposed mechanical ventilation system operational noise levels would not result in a 
substantial permanent increase in noise levels in excess of established standards. As a result, the 
impact of mechanical ventilation equipment operational noise levels on sensitive off-site receptors 
would be less than significant. 

 
8  Urban Crossroads. 2024. Highland Grove TTM No. 38910, Traffic Analysis. July 15. 
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Mitigation Measures 

Project construction activity noise impacts, which could result in a temporary increase in ambient 
noise levels in the project vicinity that could result in annoyance or sleep disturbance of nearby 
sensitive receptors and exceed the established nighttime noise standard, would be reduced to less 
than significant with implementation of the following multi-part mitigation measure.  

MM NOI-1 Implementation of the following multi-part mitigation measure is required to reduce 
potential construction-period noise impacts: 

Prior to issuance of construction permits, the following language shall be included, 
verbatim, in the general notes section of all the civil plan construction documents. 

• Construction activities at the project site shall be limited to the hours of 6:00 a.m. 
and 6:00 p.m. daily, Monday through Saturday during the months of June through 
September. During the months of October through May construction activities at 
the project site shall be limited to the hours of 7:00 a.m. to 6:00 p.m. daily, 
Monday through Saturday. 

• Establish standards for when a construction staging and phasing plan shall be 
required for new development projects and significant remodels. 

• The construction contractor shall utilize “quiet” models of air compressors and 
other stationary noise sources where technology exists. 

• At all times during project grading and construction, stationary noise-generating 
equipment shall be located as far as practicable from sensitive receptors and 
placed so that emitted noise is directed away from residences.  

• Unnecessary idling of internal combustion engines shall be prohibited. 
• Construction staging areas shall be established at locations that will create the 

greatest distance between the construction-related noise sources noise-sensitive 
receptors nearest the project site during all project construction activities, to the 
extent feasible. 

• The required construction-related noise mitigation plan shall also specify that haul 
truck deliveries are to occur within the same range of hours specified for 
construction equipment. 

• The construction contractor shall designate a “noise disturbance coordinator” 
who will be responsible for responding to any local complaints about construction 
noise. The disturbance coordinator shall be responsible for determining the cause 
of the noise complaint (e.g., starting too early, poor muffler, etc.) and instituting 
reasonable measures as warranted to correct the problem. A telephone number 
for the disturbance coordinator shall be conspicuously posted at the construction 
site. 

5.3 - Groundborne Vibration/Noise Levels 

This section analyzes both construction and operational groundborne vibration and noise impacts. 
Groundborne vibrations consist of rapidly fluctuating motions within the ground that have an 
average motion of zero. Vibrating objects in contact with the ground radiate vibration waves through 
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various soil and rock strata to the foundations of nearby buildings. Groundborne noise is generated 
when vibrating building components radiate sound, or noise generated by groundborne vibration. In 
general, if groundborne vibration levels do not exceed levels considered to be perceptible, then 
groundborne noise levels would not be perceptible in most interior environments. Therefore, this 
analysis focuses on determining exceedances of groundborne vibration levels.  

The County has not adopted criteria for groundborne vibration impacts. Therefore, for the purposes 
of this analysis, the FTA’s guidelines for vibration impacts are used to determine potential significant 
construction and operational-related vibration impacts.  

5.3.1 - Short-term Construction Vibration Impacts 
A significant impact would occur if existing structures at the project site or in the project vicinity 
would be exposed to groundborne vibration levels in excess of the above levels established by FTA’s 
guidelines. 

Of the variety of equipment used during construction, the large vibratory rollers that are anticipated 
to be used in the site preparation phase of construction would produce the greatest groundborne 
vibration levels. Large vibratory rollers produce groundborne vibration levels ranging up to 0.201 
in/sec PPV at 25 feet from the operating equipment. 

The nearest off-site receptors are residential units currently under construction west of the project 
site that would be located as close as 50 feet from the nearest construction footprint where the 
heaviest construction equipment would potentially operate (at proposed internal roadways). At this 
distance, groundborne vibration levels would range up to 0.07 PPV from operation of the types of 
equipment that would produce the highest vibration levels. This is well below the FTA’s construction 
vibration damage criteria of 0.2 PPV for this type of structure, a building of nonengineered timber 
and masonry construction. Therefore, the impact to off-site receptors of short-term groundborne 
vibration associated with construction would be less than significant. 

5.3.2 - Operational Vibration Impacts 
Implementation of the proposed project would not include any permanent sources that would 
expose persons in the project vicinity to groundborne vibration levels that could be perceptible 
without instruments at any existing sensitive land use in the project vicinity. In addition, there are no 
existing significant permanent sources of groundborne vibration in the project vicinity to which the 
proposed project would be exposed. Therefore, project operational groundborne vibration level 
impacts would be considered less than significant. 

5.4 - Noise Levels from Airport Activity 

A significant impact would occur if the proposed project would expose people residing or working in 
the project area to excessive 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 2 miles of a public 
airport or public use airport. 
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The project site is not located within the vicinity of a private airstrip. The nearest public airport to 
the project site is the Riverside Municipal Airport, located approximately 6 miles northwest of the 
project site. However, according to the County, the airport has an average of 135 operations per 
week. Although aircraft noise is occasionally audible on the project site, nearby airport activity 
would not expose people residing or working near the project site to excessive noise levels. 
Therefore, implementation of the proposed project would not expose persons residing or working in 
the project vicinity to noise levels from airport activity that would be in excess of normally 
acceptable standards for the proposed land use development, and no impact would occur. 
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Mobile Construction Activity Noise Calculation

Equipment Description Lmax Lmax Leq
Grader 85 1 40 50 1 0 85.0 81.0 126491106.4
Excavator 85 1 40 100 1 0 79.0 72.0 15811388.3
Dozer 85 1 40 100 1 0 79.0 72.0 15811388.3
Front End Loader 80 1 40 100 1 0 74.0 67.0 5000000
Backhoe 80 1 40 100 1 0 74.0 67.0 5000000

Notes: Lmax[5] 85 Leq 82
[1] Percentage of time activity occurs each hour based on FHWA usage factors
[2] Distance assumes one piece of equipment adjacent to project boundary and others at the closest reasonable operating distance away
[3] Soft ground terrain between project site and receptor.
[4] Shielding due to terrain or structures 
[5] Calculated Lmax is the loudest value.

Distance to Receptor (feet)
Time Hourly Leq Leq' 0.1*Leq antiLog

Night 12:00 AM 0.0 10.0 1 10
1:00 AM 0.0 10.0 1 10
2:00 AM 0.0 10.0 1 10
3:00 AM 0.0 10.0 1 10
4:00 AM 0.0 10.0 1 10
5:00 AM 0.0 10.0 1 10
6:00 AM 0.0 10.0 1 10

Day 7:00 AM 0.0 0.0 0 1
50 8:00 AM 82.3 82.3 8.225603579 168113883

100 9:00 AM 77.6 77.6 7.759170311 57434164.9
150 10:00 AM 72.3 72.3 7.230896534 17017530.34
200 11:00 AM 68.6 68.6 6.856080324 7179270.613

Lunch break 12:00 PM 0.0 0.0 0 1
250 1:00 PM 65.7 65.7 6.565350285 3675786.554
300 2:00 PM 63.3 63.3 6.327806547 2127191.293
350 3:00 PM 61.3 61.3 6.126966178 1339572.359
400 4:00 PM 59.5 59.5 5.952990337 897408.8266

5:00 PM 0.0 0.0 0 1
6:00 PM 0.0 0.0 0 1

Evening 7:00 PM 0.0 5.0 0.5 3.16227766
8:00 PM 0.0 5.0 0.5 3.16227766
9:00 PM 0.0 5.0 0.5 3.16227766

Night 10:00 PM 0.0 10.0 1 10
11:00 PM 0.0 10.0 1 10

Sum 257784911.4
Sum/8 32223113.92
Log10(Sum/8) 7.508167507
10*Log10(Sum/8) 75.08167507
8 Hour Average 75

Equipment Description Lmax Lmax Leq
Grader 85 1 40 100 1 0 79.0 72.0 15811388.3
Excavator 85 1 40 100 1 0 79.0 72.0 15811388.3
Dozer 85 1 40 100 1 0 79.0 72.0 15811388.3
Front End Loader 80 1 40 100 1 0 74.0 67.0 5000000
Backhoe 80 1 40 100 1 0 74.0 67.0 5000000

Leq 78

Equipment Description Lmax Lmax Leq
Grader 85 1 40 150 1 0 75.5 66.7 4684855.793
Excavator 85 1 40 150 1 0 75.5 66.7 4684855.793
Dozer 85 1 40 150 1 0 75.5 66.7 4684855.793
Front End Loader 80 1 40 150 1 0 70.5 61.7 1481481.481
Backhoe 80 1 40 150 1 0 70.5 61.7 1481481.481

Leq 72

Notes: *Equipment is measured as operating 
across the project site

Ground 
Effect[3]

Shielding 
(dBA)[4]

Calculated (dBA)
Energy

Receiving residential land use
Reference 
(dBA) 50 ft

Quantity
Usage 

factor[1]
Distance to 

Receptor [2]

Receiving residential land use

Shielding 
(dBA)[4]

Calculated (dBA)
Energy

Reference 
(dBA) 50 ft

Quantity
Usage 

factor[1]
Distance to 

Receptor [2]
Ground 
Effect[3]

Receiving residential land use
Reference 
(dBA) 50 ft

Quantity
Usage 

factor[1]
Distance to 

Receptor [2]

8 Hour Average Calculation

Ground 
Effect[3]

Shielding 
(dBA)[4]

Calculated (dBA)
Energy



Equipment Description Lmax Lmax Leq
Grader 85 1 40 200 1 0 73.0 63.0 1976423.538
Excavator 85 1 40 200 1 0 73.0 63.0 1976423.538
Dozer 85 1 40 200 1 0 73.0 63.0 1976423.538
Front End Loader 80 1 40 200 1 0 68.0 58.0 625000
Backhoe 80 1 40 200 1 0 68.0 58.0 625000

Leq 69

Equipment Description Lmax Lmax Leq
Grader 85 1 40 250 1 0 71.0 60.1 1011928.851
Excavator 85 1 40 250 1 0 71.0 60.1 1011928.851
Dozer 85 1 40 250 1 0 71.0 60.1 1011928.851
Front End Loader 80 1 40 250 1 0 66.0 55.1 320000
Backhoe 80 1 40 250 1 0 66.0 55.1 320000

Leq 66

Equipment Description Lmax Lmax Leq
Grader 85 1 40 300 1 0 69.4 57.7 585606.9741
Excavator 85 1 40 300 1 0 69.4 57.7 585606.9741
Dozer 85 1 40 300 1 0 69.4 57.7 585606.9741
Front End Loader 80 1 40 300 1 0 64.4 52.7 185185.1852
Backhoe 80 1 40 300 1 0 64.4 52.7 185185.1852

Leq 63

Equipment Description Lmax Lmax Leq
Grader 85 1 40 350 1 0 68.1 55.7 368778.7359
Excavator 85 1 40 350 1 0 68.1 55.7 368778.7359
Dozer 85 1 40 350 1 0 68.1 55.7 368778.7359
Front End Loader 80 1 40 350 1 0 63.1 50.7 116618.0758
Backhoe 80 1 40 350 1 0 63.1 50.7 116618.0758

Leq 61

Equipment Description Lmax Lmax Leq
Grader 85 1 40 400 1 0 66.9 53.9 247052.9422
Excavator 85 1 40 400 1 0 66.9 53.9 247052.9422
Dozer 85 1 40 400 1 0 66.9 53.9 247052.9422
Front End Loader 80 1 40 400 1 0 61.9 48.9 78125
Backhoe 80 1 40 400 1 0 61.9 48.9 78125

Leq 60

Ground 
Effect[3]

Shielding 
(dBA)[4]

Calculated (dBA)
Energy

Ground 
Effect[3]

Shielding 
(dBA)[4]

Calculated (dBA)
Energy

Ground 
Effect[3]

Shielding 
(dBA)[4]

Calculated (dBA)
Energy

Energy

Ground 
Effect[3]

Shielding 
(dBA)[4]

Receiving residential land use
Reference 
(dBA) 50 ft

Quantity
Usage 

factor[1]
Distance to 

Receptor [2]

Receiving residential land use
Reference 
(dBA) 50 ft

Quantity
Usage 

factor[1]
Distance to 

Receptor [2]

Receiving residential land use
Reference 
(dBA) 50 ft

Quantity
Usage 

factor[1]
Distance to 

Receptor [2]

Receiving residential land use
Reference 
(dBA) 50 ft

Quantity
Usage 

factor[1]
Distance to 

Receptor [2]
Calculated (dBA)

Energy

Usage 
factor[1]

Distance to 
Receptor [2]

Ground 
Effect[3]

Shielding 
(dBA)[4]

Calculated (dBA)

Receiving residential land use
Reference 
(dBA) 50 ft

Quantity

I I I I I I I I 
I I I I 

I I I 

I I I I 



Residential-Grade Mechanical Equipment
Noise Level Calculation Prior to Implementation of Noise Attenuation Requirements

Equipment Description Lmax Lmax Leq
Residential grade mechanical ventilation equipment 70 1 80 50 1 0 45.6 32.4 1728
Residential grade mechanical ventilation equipment 70 1 80 75 1 0 42.0 27.1 512
Residential grade mechanical ventilation equipment 70 1 80 100 1 0 39.5 23.3 216
Residential grade mechanical ventilation equipment 70 1 80 125 1 0 37.6 20.4 110.592

Notes: Leq 34
[1] Percentage of time activity occurs each hour
[2] Soft ground terrain between project site and receptor.
[3] Shielding due to structural/soundwall shielding

Ground 
Effect[2]

Shielding 
(dBA)[3]

Calculated (dBA)
Energy

Receiving residential land use
Reference 
(dBA) 3 ft

Quantity
Usage 

factor[1]

Distance to 
Receptor 

(feet)
I I I I I I I 
I I I I 

I 

I I I I 
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