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ACRONYMS AND OTHER ABBREVIATIONS
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dBA
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Calveno
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DD
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VdB

Acoustical Engineering Consultants
A-weighted decibels
Average Daily Traffic
California Department of Transportation
California Environmental Quality Act
California Vehicle Noise
Committee of Hearing, Bio Acoustics, and Bio Mechanics
Community noise equivalent level
Cubic yards
Day-night average level
Decibels
Doubling of distance
Environmental Protection Agency’s
Equivalent sound level
Federal Highway Administration
Federal Transit Administration’s
Gallons per minute
Hertz
Horsepower
Inches per second
International Telephone & Telegraph
Larson Davis Laboratories
Limited Liability Company
Laimschutz Elemente (German = noise protection element)
Maximum sound level
Minimum sound level
Micro inch per second
Millimeters per second
Peak Particle Velocity
Percentile-exceeded sound level
Pound per square foot
Road
Roadway Construction Noise Model
Root Mean Square
Single-Event [Impulsive] Noise Level
Supervisory Control and Data Acquisition
Velocity Level in decibels
Vibration decibels
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1

INTRODUCTION

This Technical Report includes a summary of applicable regulations and a description of the existing noise
sensitive uses in the vicinity of the two proposed sites for the Del Rio Well project area. Typical noise levels for
various non-transportation noise sources are included in this analysis pertaining to construction activities
associated with the project. This Technical Report also provides quantitative noise levels for transportation noise
sources associated with major roadways in the analysis area. Calculated and predicted operational noise levels
associated with the project will be analyzed at sensitive receptors in close proximity to project sites, and
mitigation measures are discussed where applicable.
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PROJECT DESCRIPTION

The Del Rio Tank and Wells project sites are located in the community of Del Rio in Stanislaus County,
California. Site A is located at the southeast intersection of Ladd Road and St. John’s Road on APNs 004-077-018
and 004-077-019, Ladd Road. Site B is located at the northwest corner of McHenry Avenue and Stewart Road on
the southeastern-most portion of APN 004-102-003. Exhibit 2-1 shows the locations of the proposed project sites.
The Del Rio water system currently requires a new storage tank (and associated pump station), well, replacement
well, backup generators, and pipelines to correct existing supply deficiencies. The existing Del Rio water system
does not meet certain design pressure and storage volume requirements for water supply and fire-flow demand.
The existing Del Rio water system also is not sufficient to supply anticipated future growth in the Del Rio area.
The proposed project involves the construction and operation of water wells, a storage tank, and associated
distribution facilities.

2.1

SITE A – LADD ROAD TANK AND WELL

Site A, located on Ladd Road, would encompass approximately four acres and is owned by the City of Modesto.
The project facilities at Site A would consist of an above ground water storage tank, water well and pump, a
stand-by generator, and a booster pump station. Site improvements would include a small parking and access area,
fencing or walls, a retention basin, and low-maintenance landscaping. In addition, a 2,500-foot-long, 16-inch
diameter transmission main would be installed to connect the proposed well to the City’s existing water
distribution system. Exhibit 2-2 provides a site plan of the Site A facilities.
The water tank would store at least 250,000 gallons (0.25 million gallons) of water. The tank would stand a
maximum 20 feet above grade and would be approximately 55 feet in diameter. The footprint area of the tank
would be approximately 173 square feet. The tank would be constructed on a circular concrete pad. The pump
station building will house the production well, booster pumps, disinfection equipment, ancillary valves and flow
meters, and electrical equipment. A masonry building will include three separate rooms: a pump station room, an
electrical room, and calcium hypochlorite room.
The production groundwater well would be drilled a maximum of 600 feet deep with a minimum yield of 1,000
gallons per minute (gpm), 1,000 gpm is the desired yield. Pumping will vary throughout the year depending upon
need, based upon system pressure or tank level, ranging from as much as 20 hours per day during the summer
months to as few as two hours per day in the winter. Pumping is expected to occur for an annual average of eight
hours per day. The well would be housed inside the pump station building. The proposed project includes up to
four 60-horsepower (hp) electric pumps. Two pumps would be on-duty, one is for standby, and the fourth pump is
for future buildout. The booster pumps would be housed inside the pump station building.
A 16-inch diameter transmission main would be constructed from the pump station building to the intersection of
St. John’s Road and Country Club Drive. The transmission main would extend for a distance of approximately
2,500 linear feet, and would be installed in accordance with Stanislaus County Department of Public Works
Trenching requirements, which would include a 36-inch trench and a 60-inch trench patch. A portion of the
transmission main (approximately 65 feet) would be installed by jack and bore underneath an existing rail
crossing on Ladd Road, just east of St. John Road.
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A standby diesel generator and an above-ground diesel storage tank would be installed on a 10-foot by 20-foot
concrete pad within the project site. The standby generator would be used as an alternate power source to the
proposed project facilities as necessary. The generator would be equipped with critical grade mufflers for the
exhaust system and level 2 sound housing in order to achieve an approximate sound level of 75 decibels (dB)
within 30 feet of the unit.

2.2

SITE B – MCHENRY AVENUE WELL

Site B, located on McHenry Avenue, would encompass approximately 0.4 acres that the City is in negotiations to
acquire. The facilities at this site would consist of a production well and pump, stand-by generator, disinfection
facilities, connecting lines to the City’s existing distribution system down McHenry Avenue, and space for a
future treatment unit and treatment filters. These facilities would be fully enclosed by a 12-foot tall concrete block
wall with a 24-foot wide gate. The site would be accessed from a new driveway off McHenry Avenue; there
would be no site access from Stewart Road. Site improvements would include a concrete pad and paved driveway,
well and associated piping, controls, treatment, generator and appurtenances. Exhibit 2-3 provides a site plan of
the Site B facilities.
The Site B groundwater well would be drilled to a maximum of 600 feet deep with a desired minimum yield of
1,000 gallons per minute. While 1,000 gallons per minute is the desired yield, pumping will vary throughout the
year depending upon need, based upon system pressure or tank level, ranging from as much as 20 hours per day
during the summer months to as few as two hours per day in the winter. Pumping is expected to occur for an
annual average of eight hours per day. The pump will be powered by electricity and would have a size of
approximately 200 hp.
A 12-inch transmission pipeline would be constructed from the well to existing City distribution pipelines along
McHenry Avenue. The transmission main would run from the well site easterly approximately 500 feet and would
be installed in accordance with Stanislaus County Department of Public Works trenching requirements, which
would include a 32-inch trench and a 56-inch trench patch.
A standby diesel generator and an above-ground diesel storage tank would be installed on a 10 foot by 20 foot
concrete pad within the project site. The standby generator would be used as an alternate power source to the
proposed project facilities as necessary. The generator would be equipped with critical grade mufflers for the
exhaust system and level 2 sound housing in order to achieve an approximate sound level of 75 dBA within 30
feet of the unit.

2.3

CONSTRUCTION METHODS

Site preparation would include clearing and grubbing; excavation, import, and placement of fill; and compaction.
Clearing and grubbing would be conducted using standard excavators, bulldozers, and hand labor.
To the extent feasible, excavated soil would be reused on-site. If required, fill would be delivered to the project
sites by conventional haul trucks (approximately 15 cubic yards [cy] per load). Fill material would be placed with
an excavator and compacted with a compactor/roller. The installation of new water transmission pipelines would
occur beneath existing streets, and within the project sites. The construction method for new water transmission
pipelines would include “jack and bore” with “sending/receiving pits.” This method reduces disturbance to the
ground surface and disruption to other facilities or surface features. The directional drilling involves use of cutting
AECOM
Project Description

2-2

City of Modesto Del Rio Well and Tanks CEQA Compliance
Horizon Water and Environment

Source: Data adapted by AECOM 2015

Exhibit 2-1.

Project Site

City of Modesto Del Rio Well and Tanks CEQA Compliance
Horizon Water and Environment

2-3

AECOM
Project Description

Source: Data adapted by AECOM 2015

Exhibit 2-2.

Site A Facilities

City of Modesto Del Rio Well and Tanks CEQA Compliance
Horizon Water and Environment

2-5

AECOM
Project Description

Source: Data adapted by AECOM 2015

Exhibit 2-3.
AECOM
Project Description

Site B Facilities

2-6

City of Modesto Del Rio Well and Tanks CEQA Compliance
Horizon Water and Environment

heads or hydraulic jacks to install pipe from a launch (bore) pit to a receiving pit, and the microtunneling
technique uses a small tunneling machine. Slurry, typically bentonite (inert clay) and water, is used as a lubricant
for tunneling and pipe installation for both methods. Construction crews would spend 3 to 4 weeks excavating the
launch and receiving pits. The actual tunneling work would take 3 to 5 days. Staging areas would be needed to
store pipe, construction equipment, and other construction-related material. Staging areas would likely be
established at Sites A and B, along the pipeline routes where space is available within the road right-of-way, or in
vacant lots. The final step in the construction process is to restore the ground surface. Site restoration would
generally involve paving, installing landscaping, or installing erosion controls, as necessary.
The main pieces of equipment that may be used are:
►
►
►
►
►
►
►
►
►
►
►
►
►
►
►
►
►
►

well drilling equipment
track-mounted excavator
small crane
end dump truck
ten-wheel dump truck
paving equipment
flat-bed delivery truck
concrete truck
grader
bulldozer
backhoe
front-end loader
compactor
forklift
compressors/jack hammers
water truck
boom truck
mowing equipment (e.g., weed eaters, commercial lawnmowers)

2.4

CONSTRUCTION SCHEDULE

Construction of the Proposed Project is anticipated to last for up to approximately 15 months, beginning in 2016,
and completed in 2017. Within this timeframe, the majority of construction work that involves use of operating
equipment would occur within a 10-month period. Construction activities would generally occur Monday through
Friday between 7:00 a.m. and 5:00 p.m., excluding weekends and State or Federal observed holidays.

2.5

PROJECT OPERATIONS

Operation of the proposed project would primarily involve the operation, inspection, and maintenance of the
facilities. The pump stations, storage tank, and wells would be remotely controlled through a Supervisory Control
and Data Acquisition (SCADA) system. The facilities would be inspected at least once a week to verify
instrument readings, check on the condition of the site, and maintain equipment.
The City would inspect the water system on an annual basis to determine whether maintenance was needed.
Maintenance activities for the storage tank would include the periodic cleaning of the tank’s inside (with the use
City of Modesto Del Rio Well and Tanks CEQA Compliance
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of a vacuum system) to maintain capacity and functioning and occasional recoating of the tank, as needed.
Maintenance activities of the wells would include various mechanical tests and meter calibration (with equipment
specific to those activities) and general maintenance of treatment systems (e.g., treatment system flushing or
regeneration). The City would inspect the wells and pump stations on a regular basis (numerous times during the
wet months and less frequently the remainder of the year) to ensure optimal performance. Maintenance of the
pump stations and pipelines would be performed on an as-needed basis.

2.6

ACOUSTIC FUNDAMENTALS

Noise is generally defined as sound that is loud, disagreeable, unexpected, or unwanted. Sound, as described in
more detail below, is mechanical energy transmitted in the form of a wave because of a disturbance or vibration,
and as any pressure variation in air that the human ear can detect.

2.6.1

SOUND PROPERTIES

A sound wave is introduced into a medium (air) by a vibrating object. The vibrating object (e.g., vocal cords, the
string and sound board of a guitar, the diaphragm of a radio speaker) is the source of the disturbance that moves
through the medium. Regardless of the type of source that creates the sound wave, the particles of the medium
through which the sound moves are vibrating in a back-and-forth motion at a given frequency (pitch). The
frequency of a wave refers to how often the particles vibrate when a wave passes through the medium. The
frequency of a wave is measured as the number of complete back-and-forth vibrations of a particle per unit of
time. If a particle of air undergoes 1,000 longitudinal vibrations in 2 seconds, then the frequency of the wave
would be 500 vibrations per second. A commonly used unit for frequency is cycles per second, called hertz (Hz).
Each particle vibrates as a result of the motion of its nearest neighbor. For example, the first particle of the
medium begins vibrating at 500 Hz and sets the second particle of the medium into motion at the same frequency
(500 Hz). The second particle begins vibrating at 500 Hz and sets the third particle into motion at 500 Hz. The
process continues throughout the medium; hence each particle vibrates at the same frequency, which is the
frequency of the original source. A guitar string vibrating at 500 Hz will set the air particles in the room vibrating
at the same frequency (500 Hz), which carries a sound signal to the ear of a listener that is detected as a 500-Hz
sound wave.
The back-and-forth vibration motion of the particles of the medium would not be the only observable
phenomenon occurring at a given frequency. Because a sound wave is a pressure wave, a detector could be used
to detect oscillations in pressure from high to low, and back to high pressure. As the compression (high-pressure)
and rarefaction (low-pressure) disturbances move through the medium, they would reach the detector at a given
frequency. For example, a compression would reach the detector 500 times per second if the frequency of the
wave were 500 Hz. Similarly, a rarefaction would reach the detector 500 times per second if the frequency of the
wave were 500 Hz. Thus, the frequency of a sound wave refers not only to the number of back-and-forth
vibrations of the particles per unit of time, but also to the number of compression or rarefaction disturbances that
pass a given point per unit of time.
A detector could be used to detect the frequency of these pressure oscillations over a given period of time. The
period of the sound wave can be found by measuring the time between successive high-pressure points
(corresponding to the compressions) or the time between successive low-pressure points (corresponding to the
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rarefactions). The frequency is simply the reciprocal of the period; thus, an inverse relationship exists so that as
frequency increases, the period decreases, and vice versa.
A wave is an energy transport phenomenon that transports energy along a medium. The amount of energy carried
by a wave is related to the amplitude (loudness) of the wave. A high-energy wave is characterized by high
amplitude; a low-energy wave is characterized by low amplitude. The amplitude of a wave refers to the maximum
amount of displacement of a particle from its rest position. The energy transported by a wave is directly
proportional to the square of the amplitude of the wave. This means that a doubling of the amplitude of a wave is
indicative of a quadrupling of the energy transported by the wave.

2.6.2

SOUND AND THE HUMAN EAR

Because of the ability of the human ear to detect a wide range of sound-pressure fluctuations, sound-pressure
levels are expressed in logarithmic units called decibels (dB) to avoid a very large and awkward range in
numbers. The sound-pressure level in decibels is calculated by taking the log of the ratio between the actual sound
pressure and the reference sound pressure squared. The reference sound pressure is considered the absolute
hearing threshold (Caltrans 2011). Use of this logarithmic scale reveals that the total sound from two individual
sources, each measured at 65 A-weighted decibels (dBA), is 68 dBA, not 130 dBA; that is, doubling the source
strength increases the sound pressure by 3 dBA.
Because the human ear is not equally sensitive to all sound frequencies, a specific frequency-dependent rating
scale was devised to relate noise to human sensitivity. A dBA scale performs this compensation by discriminating
against frequencies in a manner approximating the sensitivity of the human ear. The basis for compensation is the
faintest sound audible to the average ear at the frequency of maximum sensitivity. This dBA scale has been
chosen by most authorities to regulate environmental noise. Typical indoor and outdoor noise levels are presented
in Exhibit 2-4.
With respect to how humans perceive and react to changes in noise levels, a 1-dBA increase is imperceptible, a
3-dBA increase is barely perceptible, a 6-dBA increase is clearly noticeable, and a 10-dBA increase is
subjectively perceived as approximately twice as loud (Egan 1988), as presented in Table 2-1. Table 2-1 was
developed on the basis of the reactions of test subjects to changes in the levels of steady-state pure tones or
broadband noise and to changes in levels of a given noise source. It is probably most applicable to noise levels in
the range of 50–70 dBA, as this is the usual range of voice and interior noise levels.
Table 2-1.

Subjective Reaction to Changes in Noise Levels of Similar Sources

Change in Level, dBA

Subjective Reaction

Factor Change in Acoustical Energy

1

Imperceptible (except for tones)

1.3

3

Just barely perceptible

2.0

6

Clearly noticeable

4.0

10

About twice (or half) as loud

10.0

Note: dBA = A-weighted decibels
Source: Egan 1988
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2.6.3

SOUND PROPAGATION AND ATTENUATION

As sound (noise) propagates from the source to the receptor, the attenuation, or manner of noise reduction in
relation to distance, is dependent on surface characteristics, atmospheric conditions, and the presence of physical
barriers. The inverse-square law describes the attenuation caused by the pattern in which sound travels from the
source to the receptor. Sound travels uniformly outward from a point source in a spherical pattern with an
attenuation rate of 6 dBA per doubling of distance (dBA/DD). However, from a line source (e.g., a road), sound
travels uniformly outward in a cylindrical pattern with an attenuation rate of 3 dBA/DD. The characteristics of the
surface between the source and the receptor may result in additional sound absorption and/or reflection.
Atmospheric conditions such as wind speed, temperature, and humidity may affect noise levels. The presence of a
barrier between the source and the receptor may also attenuate noise levels. The actual amount of attenuation
depends on the size of the barrier and the frequency of the noise. A noise barrier may be any natural or humanmade feature such as a hill, tree, building, wall, or berm (Caltrans 2011).
All buildings provide some exterior-to-interior noise reduction. A building constructed with a wood frame and a
stucco or wood sheathing exterior typically provides a minimum exterior-to-interior noise reduction of 25 dBA
with its windows closed; by contrast, a building constructed of a steel or concrete frame, a curtain wall or
masonry exterior wall, and fixed plate glass windows of one-quarter-inch thickness typically provides an exteriorto-interior noise reduction of 30–40 dBA when its windows are closed (Paul S. Veneklasen & Associates 1973,
cited in Caltrans 2002).

2.6.4

NOISE DESCRIPTORS

The selection of a proper noise descriptor for a specific source depends on the spatial and temporal distribution,
duration, and fluctuation of the noise. The noise descriptors most often encountered when dealing with traffic,
community, and environmental noise are defined below (Caltrans 2011).
►

►

►

►

Lmax (Maximum Noise Level): The maximum instantaneous noise level during a specific period of time. The
Lmax may also be referred to as the “peak (noise) level.”
Lmin (Minimum Noise Level): The minimum instantaneous noise level during a specific period of time.
Leq (Equivalent Noise Level): The energy mean (average) noise level. The instantaneous noise levels during
a specific period of time in dBA are converted to relative energy values. From the sum of the relative energy
values, an average energy value is calculated, which is then converted back to dBA to determine the Leq. In
noise environments that are determined by major noise events, such as aircraft overflights, the Leq value is
heavily influenced by the magnitude and number of single events that produce the high noise levels.
Ldn (Day-Night Noise Level): The 24-hour Leq with a 10-dBA “penalty” for noise events that occur during
the noise-sensitive hours between 10:00 p.m. and 7:00 a.m. In other words, 10 dBA is “added” to noise events
that occur in the nighttime hours, and this generates a higher reported noise level when determining
compliance with noise standards. The Ldn attempts to account for the fact that noise during this specific period
of time is a potential source of disturbance with respect to normal sleeping hours.
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►

►

CNEL (Community Noise Equivalent Level): Similar to the Ldn described above, but with an additional
5-dBA “penalty” added to noise events that occur during the noise-sensitive hours between 7:00 p.m. and
10:00 p.m., which are typically reserved for relaxation, conversation, reading, and television. When the same
24 hour noise data are used, the reported CNEL is typically approximately 0.5 dBA higher than the Ldn.
SENL (Single-Event [Impulsive] Noise Level): A receiver’s cumulative noise exposure from a single
impulsive noise event, which is defined as an acoustical event of short duration and involves a change in
sound pressure above some reference value. SENLs typically represent the noise events used to calculate the
Leq, Ldn, and CNEL.

Community noise is commonly described in terms of the ambient noise level, which is defined as the allencompassing noise level associated with a given noise environment. A common statistical tool to measure the
ambient noise level is the average, or equivalent, sound level Leq, which corresponds to a steady-state A-weighted
sound level containing the same total energy as a time-varying signal over a given time period (usually 1 hour).
The Leq is the foundation of the composite noise descriptors such as Ldn and CNEL, as defined above, and
correlates well with community response to noise.

2.6.5

NEGATIVE EFFECTS OF NOISE ON HUMANS

Negative effects of noise exposure include physical damage to the human auditory system, interference, and
disease. Exposure to noise may result in physical damage to the auditory system, which may lead to gradual or
traumatic hearing loss. Gradual hearing loss is caused by sustained exposure to moderately high noise levels over
a period of time; traumatic hearing loss is caused by sudden exposure to extremely high noise levels over a short
period. Gradual and traumatic hearing loss both may result in permanent hearing damage. In addition, noise may
interfere with or interrupt sleep, relaxation, recreation, and communication. Although most interference may be
classified as annoying, the inability to hear a warning signal may be considered dangerous. Noise may also be a
contributor to diseases associated with stress, such as hypertension, anxiety, and heart disease. The degree to
which noise contributes to such diseases depends on the frequency, bandwidth, and level of the noise, and the
exposure time (Caltrans 2011).

FUNDAMENTAL NOISE CONTROL OPTIONS
Any noise problem is generally composed of three basic elements: the noise source, a transmission path, and a
receiver. The appropriate acoustical treatment for a given project should consider the nature of the noise source
and the sensitivity of the receiver. The problem should be defined in terms of appropriate criteria (Ldn, Leq, or
Lmax); the location of the sensitive receiver (inside or outside); and the time that the problem occurs (daytime or
nighttime). Noise control techniques should then be selected to provide an acceptable noise environment for the
receiving property while remaining consistent with local aesthetic standards and practical structural and economic
limits. Fundamental noise control options are described below.
Setbacks
Noise exposure may be reduced by increasing the distance between the noise source and the receiving use.
Setback areas can, for example, take the form of open space, frontage roads, recreational areas, and storage yards.
The available noise attenuation from this technique is limited by the characteristics of the noise source, but is
generally about 4–6 dBA.
AECOM
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Barriers
Shielding by barriers can be obtained by placing walls, berms, or other structures (such as buildings) between the
noise source and the receiver. The effectiveness of a barrier depends on blocking the line of sight between the
source and receiver; effectiveness is improved when the sound must travel a longer distance to pass over the
barrier than if it were traveling in a straight line from source to receiver. The difference between the distance over
a barrier and a straight line between source and receiver is called the “path length difference,” and is the basis for
calculating barrier noise reduction.
Barrier effectiveness depends upon the relative heights of the source, barrier, and receiver. In general, barriers are
most effective when placed close to either the receiver or the source. An intermediate barrier location yields a
smaller path length difference for a given increase in barrier height than does a location closer to either source or
receiver.
For maximum effectiveness, barriers must be continuous and relatively airtight along their length and height. To
ensure that sound transmission through the barrier is insignificant, barrier mass should be about 4 pounds per
square foot, although a lesser mass may be acceptable if the barrier material provides sufficient transmission loss.
Satisfaction of the above criteria requires substantial and well-fitted barrier materials, placed to intercept the line
of sight to all significant noise sources. Earth, in the form of berms or the face of a depressed area, is also an
effective barrier material.
There are practical limits to the noise reduction provided by barriers. For vehicle traffic or railroad noise, a noise
reduction of 5–10 dBA may often be reasonably attained. A 15-dBA noise reduction is sometimes possible, but a
20-dBA noise reduction is extremely difficult to achieve. Barriers usually are provided in the form of walls,
berms, or berm/wall combinations. The use of an earth berm in lieu of a solid wall may provide up to 3 dBA
additional attenuation over that attained by a solid wall alone, because of the absorption provided by the earth.
Berm/wall combinations offer slightly better acoustical performance than solid walls alone, and they are often
preferred for aesthetic reasons.
Site Design
Buildings can be placed on a project site to shield other structures or areas from areas affected by noise, and to
prevent an increase in noise level caused by reflections. The use of one building to shield another can significantly
reduce a project’s overall noise control costs, particularly if the shielding structure is insensitive to noise.
Site design should guard against creating reflecting surfaces that may increase on-site noise levels. For example,
two buildings placed at an angle facing a noise source may cause noise levels within that angle to increase by up
to 3 dBA. The open end of U-shaped buildings should point away from noise sources for the same reason.
Landscaping walls or noise barriers located within a development may inadvertently reflect noise back to a noisesensitive area unless located carefully. Avoidance of these problems while attaining an aesthetic site design
requires close coordination between local agencies, the project engineer and architect, and the noise consultant.
Building Façades
When interior noise levels are of concern in a noisy environment, noise reduction may be obtained through
acoustical design of building façades. Standard construction practices provide a noise reduction of 10–15 dBA for
building façades with open windows and a noise reduction of approximately 25 dBA when windows are closed.
City of Modesto Del Rio Well and Tanks CEQA Compliance
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Thus, an exterior-to-interior noise reduction of 25 dBA can be obtained by requiring that building design include
adequate ventilation systems, which allows windows on a noise-affected façade to remain closed under any
weather condition.
Where greater noise reduction is required, acoustical treatment of the building façade is necessary. Reducing
relative window area is the most effective control technique, followed by providing acoustical glazing (thicker
glass or increased air space between panes) in frames with low air infiltration rates, using fixed (nonmovable)
acoustical glazing, or eliminating windows. Noise transmitted through walls can be reduced by increasing wall
mass (using stucco or brick in lieu of wood siding), isolating wall members by using double or staggered stud
walls, or mounting interior walls on resilient channels. Noise control for exterior doorways is provided by
reducing door area, using solid-core doors, and by acoustically sealing door perimeters with suitable gaskets.
Roof treatments may include the use of plywood sheathing under roofing materials.
Vegetation
Trees and other vegetation are often thought to provide significant noise attenuation. However, approximately 100
feet of dense foliage (so that no visual path extends through the foliage) is required to achieve a 5-dBA
attenuation of traffic noise. Thus, the use of vegetation as a noise barrier should not be considered a practical
method of noise control unless large tracts of dense foliage are part of the existing landscape.
Vegetation can be used to acoustically “soften” intervening ground between a noise source and a receiver, increasing
ground absorption of sound and thus increasing the attenuation of sound with distance. Planting trees and shrubs also
offers aesthetic and psychological value, and it may reduce adverse public reaction to a noise source by removing
the source from view, even though noise levels will be largely unaffected. However, trees planted on the top of a
noise-control berm can slightly degrade the acoustical performance of the barrier. This effect can occur when highfrequency sounds are diffracted (bent) by foliage and directed downward over a barrier.
The effects of vegetation on noise transmission are minor, and are primarily limited to increased absorption of
high-frequency sounds and to reducing adverse public reaction to the noise by providing aesthetic benefits.

2.6.6

VIBRATION

Vibration is the periodic oscillation of a medium or object. The rumbling sound caused by the vibration of room
surfaces is called structureborne noise. Sources of groundborne vibrations include natural phenomena (e.g.,
earthquakes, volcanic eruptions, sea waves, landslides) or human-made causes (e.g., explosions, machinery,
traffic, trains, construction equipment). Vibration sources may be continuous, such as operating factory
machinery, or transient, such as explosions. As is the case with airborne sound, groundborne vibrations may be
described by amplitude and frequency.
Vibration amplitudes are usually expressed in peak particle velocity (PPV) or root mean square (RMS), as in
RMS vibration velocity. PPV is defined as the maximum instantaneous positive or negative peak of a vibration
signal. PPV is often used in monitoring of blasting vibration because it is related to the stresses that are
experienced by buildings (Federal Transit Administration [FTA] 2006). PPV and RMS are normally described in
inches per second (in/sec).
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Human and structural response to different vibration levels is influenced by a number of factors, including ground
type, distance between source and receptor, duration, and the number of perceived vibration events. Table 2-2,
which was developed by Caltrans, shows the vibration levels which would normally be required to result in
damage to structures. The vibration levels are presented in terms of peak particle velocity in inches per second.
Table 2-2.

Effects of Various Vibration Levels on People and Buildings

Peak Particle Velocity
inches/second
0.006-0.019

Human Reaction

Effect on Buildings

mm/second
0.15-0.30 Threshold of perception; possibility of
intrusion

Vibrations unlikely to cause damage of any type

0.08

2.0

Vibrations readily perceptible

Recommended upper level of which ruins and
ancient monuments should be subjected

0.10

2.5

Level at which continuous vibrations
begin to annoy people

Virtually no risk of architectural damage to normal
buildings

0.20

5.0

Vibrations annoying to people in
buildings

Threshold at which there is a risk of architectural
damage to normal dwelling –houses with plastered
walls and ceilings

0.4-0.6

10-15

Vibrations considered unpleasant by
Vibrations at a greater level than normally
people subjected to continuous vibrations expected from traffic, but would cause architectural
and unacceptable to some people walking damage and possibly minor structural damage
on bridges

Notes: PPV=peak particle velocity; In/sec=inches per second; mm/sec= millimeters per second
Source: Caltrans 2013

Although PPV is appropriate for evaluating the potential for building damage, it is not always suitable for
evaluating human response. It takes some time for the human body to respond to vibration signals. In a sense, the
human body responds to average vibration amplitude. The RMS of a signal is the average of the squared
amplitude of the signal, typically calculated over a period of 1 second. Like airborne sound, the RMS velocity is
often expressed in decibel notation, as vibration decibels (VdB), which serves to compress the range of numbers
required to describe vibration (FTA 2006). This is based on a reference value of 1 microinch per second (μin/sec).
The background vibration-velocity level in residential areas is usually approximately 50 VdB. Groundborne
vibration is normally perceptible to humans at approximately 65 VdB. For most people, a vibration-velocity level of
75 VdB is the approximate dividing line between barely perceptible and distinctly perceptible levels (FTA 2006).
Typical outdoor sources of perceptible groundborne vibration are construction equipment, steel-wheeled trains,
and traffic on rough roads. If a roadway is smooth, the groundborne vibration is rarely perceptible. The range of
interest is from approximately 50 VdB, which is the typical background vibration-velocity level, to 100 VdB,
which is the general threshold where minor damage can occur in fragile buildings. Construction activities can
generate groundborne vibrations, which can pose a risk to nearby structures. Constant or transient vibrations can
weaken structures, crack facades, and disturb occupants (FTA 2006).
Construction vibrations can be transient, random, or continuous. Transient construction vibrations are generated
by blasting, impact pile driving, and wrecking balls. Continuous vibrations result from vibratory pile drivers, large
pumps, horizontal directional drilling, and compressors. Random vibration can result from jackhammers,
City of Modesto Del Rio Well and Tanks CEQA Compliance
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pavement breakers, and heavy construction equipment. Table 2-3 describes the general human response to
different levels of groundborne vibration-velocity levels.
Table 2-3.

Human Response to Groundborne Vibration Levels

Vibration Velocity
(Vibration Decibels)

Human Response

65

Approximate threshold of perception for many humans.

75

Approximate dividing line between barely perceptible and distinctly perceptible.

85

Vibration acceptable only if there is a small number of events per day.

Source: FTA 2006
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3
3.1

REGULATORY SETTING

FEDERAL PLANS, POLICIES, REGULATIONS, AND LAWS

The U.S. Environmental Protection Agency’s (EPA’s) Office of Noise Abatement and Control was originally
established to coordinate Federal noise control activities. After its inception, EPA’s Office of Noise Abatement
and Control issued the Federal Noise Control Act of 1972, establishing programs and guidelines to identify and
address the effects of noise on public health, welfare, and the environment. In 1981, EPA administrators
determined that subjective issues such as noise would be better addressed at lower levels of government.
Consequently, in 1982 responsibilities for regulating noise control policies were transferred to state and local
governments. However, noise control guidelines and regulations contained in EPA rulings in prior years remain in
place by designated Federal agencies, thereby allowing more individualized control for specific issues by
designated Federal, state, and local government agencies.
To address the human response to groundborne vibration, the FTA of the U.S. Department of Transportation has
set forth guidelines for maximum-acceptable-vibration criteria for different types of land uses. These include 65
VdB referenced to 1 μin/sec and based on RMS velocity amplitude for land uses where low ambient vibration is
essential for interior operations (e.g., hospitals, high-tech manufacturing, laboratory facilities); 80 VdB for
residential uses and buildings where people normally sleep; and 83 VdB for institutional land uses with primarily
daytime operations (e.g., schools, churches, clinics, offices) (FTA 2006).
Standards have also been established to address the potential for groundborne vibration to cause structural damage
to buildings. These standards were developed by the Committee of Hearing, Bio Acoustics, and Bio Mechanics
(CHABA) at the request of the U.S. Environmental Protection Agency (FTA 2006). For fragile structures,
CHABA recommends a maximum limit of 0.25 in/sec PPV (FTA 2006).

3.2
3.2.1

STATE PLANS, POLICIES, REGULATIONS, AND LAWS
GOVERNOR’S OFFICE OF PLANNING AND RESEARCH

The State of California, Governor’s Office of Planning and Research (OPR), published the State of California
General Plan Guidelines (OPR 2003), which provide guidance for the acceptability of projects within specific Ldn
contours. Table 3-1 summarizes acceptable and unacceptable community noise-exposure limits for various land
use categories. Generally, residential uses (e.g., mobile homes) are considered to be acceptable in areas where
exterior noise levels do not exceed 60 dBA Ldn. Residential uses are normally unacceptable in areas exceeding
70 dBA Ldn and conditionally acceptable within 55–70 dBA Ldn. Schools are normally acceptable in areas up to
70 dBA Ldn and normally unacceptable in areas exceeding 70 dBA Ldn. Commercial uses are normally acceptable
in areas up to 70 dBA CNEL. Between 67.5 and 77.5 dBA Ldn, commercial uses are conditionally acceptable,
depending on the noise insulation features and the noise reduction requirements. The guidelines also present
adjustment factors that may be used to arrive at noise acceptability standards reflecting the noise control goals of
the community, the particular community’s sensitivity to noise, and the community’s assessment of the relative
importance of noise pollution. In addition, Title 24 of the California Code of Regulations establishes standards
governing interior noise levels that apply to all new single-family and multifamily residential units in California.
These standards require that acoustical studies be performed before construction at building locations where the
existing Ldn exceeds 60 dBA. Such acoustical studies must establish mitigation measures that will limit maximum
City of Modesto Del Rio Well and Tanks CEQA Compliance
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Table 3-1.

Summary of Land Use Noise Compatibility Guidelines
Community Noise Exposure (dBA Ldn)
Land Use Category

Normally
Acceptable1

Conditionally
Acceptable2

Normally
Unacceptable3

Clearly
Unacceptable4

Residential—Low-Density Single-Family, Duplex, Mobile
Home

<60

55–70

70–75

75+

Residential—Multifamily

<65

60–70

70–75

75+

Transient Lodging—Motel, Hotel

<65

60–70

70–80

80+

Schools, Libraries, Churches, Hospitals, Nursing Homes

<70

60–70

70–80

80+

Auditoriums, Concert Halls, Amphitheaters

<70

65+

Sports Arena, Outdoor Spectator Sports

<75

70+

Playgrounds, Neighborhood Parks

<70

67.5–75

72.5+

Golf Courses, Riding Stables, Water Recreation,
Cemeteries

<75

70–80

80+

Office Building, Business Commercial, and Professional

<70

67.5–77.5

75+

Industrial, Manufacturing, Utilities, Agriculture

<75

70–80

75+

Notes: dBA = A-weighted decibels; Ldn = day-night average noise level
1

Specified land use is satisfactory, based on the assumption that any buildings involved are of normal conventional construction, without any
special noise insulation requirements.

2

New construction or development should be undertaken only after a detailed analysis of the noise reduction requirements is made and
needed noise insulation features included in the design. Conventional construction, but with closed windows and fresh air supply systems or
air conditioning, will normally suffice.

3

New construction or development should generally be discouraged. If new construction or development does proceed, a detailed analysis of
the noise reduction requirements must be made and needed noise insulation features included in the design. Outdoor areas must be
shielded.

4

New construction or development should generally not be undertaken.

Source: OPR 2003

Ldn levels to 45 dBA in any habitable room. Although there are no generally applicable interior noise standards
pertinent to all uses, many communities in California have adopted an Ldn of 45 dBA as an upper limit on interior
noise in all residential units.

3.2.2

CALIFORNIA DEPARTMENT OF TRANSPORTATION

For the protection of fragile, historic, and residential structures, Caltrans recommends a more conservative
threshold of 0.2 in/sec PPV for normal residential buildings and 0.08 in/sec PPV for old or historically significant
structures (Caltrans 2013). These standards are more stringent than the federal standard established by CHABA,
presented above.

3.3
3.3.1

LOCAL PLANS, POLICIES, REGULATIONS, AND ORDINANCES
STANISLAUS COUNTY GENERAL PLAN

Stanislaus County addresses noise impacts through its General Plan and Municipal Code. The Noise Element of
the Stanislaus County General Plan utilizes noise exposure information to identify existing and potential noise
AECOM
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conflicts through the Land Use Planning and Project Review processes. The Noise Element establishes exterior
noise level standards and maximum allowable noise exposure from stationary noise sources at noise-sensitive
land uses. For transportation noise sources (e.g., traffic, railroads, airports), the Noise Element establishes 60 dBA
Ldn or less in outdoor activity areas of single family residences, 65 dBA Ldn or less in community outdoor space
for multi-family residences, and 45 dBA Ldn or less within noise sensitive interior spaces (Policy Two,
Implementation Measure 1(a)). For stationary noise sources, new development of industrial, commercial, or other
noise generating land uses are not permitted if resulting noise levels will exceed 60 dBA Ldn in noise-sensitive
areas. Additionally, development of new noise-generating land uses which are not preempted from local noise
regulation will not be permitted if resulting noise levels will exceed the performance standards shown in
Table 3-2 in residential areas or other noise sensitive land uses.
Maximum Allowable Noise Exposure from Stationary Noise Sources1

Table 3-2.

Hourly Leq, dBA

Daytime
7a.m. to 10 p.m.
55

Nighttime
10 p.m. to 7 a.m.
45

75

65

Maximum level, dBA
Note
1

:

As determined at the property line of the receiving land use. When determining the effectiveness of noise mitigation measures, the
standards may be applied on the receptor side of noise barriers or other property line noise mitigation measures.

Source: Stanislaus County General Plan, Noise Element, Table 3-1

Lastly, the Stanislaus County Noise Element requires evaluation of mitigation measures for projects that would
cause the Ldn at noise-sensitive uses to increase by 3 dBA or more and exceed the “normally acceptable” level,
cause the Ldn at noise-sensitive uses to increase 5 dBA or more and remain “normally acceptable,” or cause new
noise levels to exceed the noise ordinance limits (Policy Three, Implementation Measure 1).

3.3.2

STANISLAUS COUNTY MUNICIPAL CODE

Noise generating sources in Stanislaus County are also regulated under the Municipal Code, Chapter 10.46 (Noise
Control). Property line and construction noise limits are established in this ordinance. Property line noise limits
apply to noise generation from one property to an adjacent property with the existence of a sensitive receptor (if
no receptor, an exception or variance to the standards may be appropriate). These standards do not apply to
construction noise that occurs between 7 a.m. and 7 p.m. The following is the applicable portions of the Stanislaus
County Noise Control Ordinance and Tables 3-3 and 3-4 highlight the applicable noise limits related to the
ordinance.
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Table 3-3.

Exterior Noise Level Standards

Land Use Zone
Noise Sensitive

Maximum A-Weights Sound Level as Measured on a Sound Level Meter
(Lmax)
7 a.m. to 9:59 p.m.
10 p.m. to 6:59 a.m.
45
45

Residential

50

45

Commercial

60

55

Industrial

75

75

Source: Stanislaus County Code, Chapter 10, Table A.

Table 3-4.

Cumulative Duration Allowance Standards

Cumulative Duration
Equal to or greater than 30 minutes per hour

Allowance Decibels
Table 6 plus 0 dBA

Equal to or greater than 15 minutes per hour

Table 6 plus 5 dBA

Equal to or greater than 5 minutes per hour

Table 6 plus 10 dBA

Equal to or greater than 1 minute per hour

Table 6 plus 15 dBA

Less than 1 minute per hour

Table 6 plus 20 dBA

Source: Stanislaus County Code, Chapter 10, Table B.

Section 10.46.050 Exterior Noise Level Standards. It is unlawful for any person at any location within the
unincorporated area of the county to create any noise or to allow the creation of any noise which causes the
exterior noise level when measured at any property situated in either the incorporated or unincorporated area of
the county to exceed the noise level standards as set forth below:
1.

Unless otherwise provided herein, the following exterior noise level standards shall apply to all
properties within the designated noise zone: of Imperial on or beyond the boundaries of the property
on which the noise is produced.”

2.

Exterior noise levels shall not exceed the following cumulative duration allowance standards: Pure
Tone Noise, Speech and Music. The exterior noise level standards set forth in Table 6 shall be
reduced by five dBA for pure tone noises, noises consisting primarily of speech or music, or
reoccurring impulsive noise.

3.

In the event the measured ambient noise level exceeds the applicable noise level standard above, the
ambient noise level shall become the applicable exterior noise level standard.

Section 10.46.060 Specific Noise Source Standards, Subsection E. Construction Equipment. No person shall
operate any construction equipment so as to cause at or beyond the property line of any property upon which a
dwelling unit is located an average sound level greater than seventy-five decibels (75 dBA) between the hours of
seven p.m. and seven a.m. (7:00 p.m. to 7:00 a.m.)

AECOM
Regulatory Setting

3-4

City of Modesto Del Rio Well and Tanks CEQA Compliance
Horizon Water and Environment

Section 10.46.070 Vibration. Operating or permitting the operation of any device that creates vibration that is
above the vibration perception threshold of any individual at or beyond the property boundary of the source if on
private property, or at one hundred fifty feet from the source if on a public space or public right-of-way is
prohibited. For the purpose of this section, “vibration perception threshold” means the minimum ground-borne or
structure-borne vibration motion necessary to cause a reasonable person to be aware of the vibration by such
direct means as, but not limited to, sensation by touch or visual observation of moving objects, or a measured
motion velocity of 0.01 in/sec over the range of one to one hundred Hertz.
Section 10.46.080 Exemptions. The following sources are exempt from the provisions of this chapter:
J.

3.3.3

Public Entity or Public Utility Activity. This chapter shall not apply to construction or
maintenance activities performed by or at the direction of any public entity or public utility.

CITY OF MODESTO URBAN AREA GENERAL PLAN

All development projects located within the Baseline Developed Area (and Redevelopment Area) shall be
required to incorporate the following measures into the project.
a. The City of Modesto shall require construction activities to comply with the City’s noise
ordinance (Title 4, Chapter 9), and noise-reducing construction practices to be implemented as
conditions of approval for development projects where substantial construction-related noise
impacts would be likely to occur (e.g., where construction would include extended periods of pile
driving, where construction would occur over an unusually long period, or where noise-sensitive
uses like homes and schools would be in the immediate vicinity, etc.). The City should consider
potential mitigation measures, including, but not limited to, the following:
1. Construction equipment and vehicles should be equipped with properly operating mufflers
according to the manufacturers’ recommendations. Air compressors and pneumatic
equipment should be equipped with mufflers, and impact tools should be equipped with
shrouds or shields.
2. Equipment that is quieter than standard equipment should be utilized.
3. Haul routes that affect the fewest number of people should be selected.
b. During City review of a proposed project consistent with the updated General Plan, the City of
Modesto shall use the following guidelines to decide whether to require additional study and/or
mitigation for outdoor activity areas typically defined as common outdoor recreational areas, as
discussed below:
1. Single-family Residential uses: the noise would exceed 65 dBA, Ldn at outdoor activity
areas. Outdoor activity areas for single-family residential uses are defined as backyards.
2. Other proposed uses: the noise/land compatibility guidelines (i.e., those noise levels that are
“conditionally acceptable,” “normally unacceptable,” or “clearly unacceptable”) shown on
Table VII-2. For multi-family residential uses, the exterior noise level standard shall be
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applied at the common outdoor recreation area, such as pools, play areas, or tennis courts.
Where such areas are not provided in multi-family residential uses, the standards shall be
applied at individual patios and balconies of the development. Outdoor activity areas of
transient lodging facilities include swimming pool and picnic areas.
c. For new single-family residential development within the 65 dBA, Ldn contour, new multifamily
residential development within the 65 dBA Ldn contour (Figure VII-2), and other land uses
located within the “Normally Acceptable” contour distances indicated in Table VII-2 and Figure
VII-2, the City of Modesto shall require developers to demonstrate that the proposed development
will incorporate measures to reduce noise impacts to a less-than significant level, as follows:
1. Incorporate construction techniques to achieve an interior noise limit of 45 Ldn (these
potential techniques are presented in CCR Title 24 standards).
2. Where feasible and consistent with General Plan policy, incorporate setbacks and/or locate
less-sensitive uses between a noise source and noise-sensitive uses.
3. Provide (to the extent feasible and consistent with General Plan policy) berms, barriers, or
other techniques to shield noise-sensitive uses. This policy is appropriate for more suburban,
less densely populated areas of the City. More urban areas of the City would more likely
require policies VII-G.3 [c.1] and [c.2], above.
d. The City of Modesto shall use the most recent noise contour map to implement the requirements
of Noise Insulation Standards contained in Title 24 of the California Code of Regulations. (Title
24 applies to multi-family housing, not single-family.) Title 24 also specifies minimum values for
the sound insulation afforded by interior partitions separating different dwelling units from each
other and from interior common space.
e. For proposed non-residential uses, where noise mitigation is deemed necessary for new
developments to meet the exterior noise land use compatibility guidelines (Table VII-2), the City
of Modesto shall require developers to demonstrate that the proposed development will
incorporate measures to reduce noise impacts to a less-than-significant level, as follows:
1. Where feasible and consistent with General Plan policy, incorporate setbacks and/or locate
less-sensitive uses between a noise source and noise-sensitive uses.
2. Provide (to the extent feasible and consistent with General Plan policy) berms, barriers, or
other techniques to shield noise-sensitive uses from noise sources.
3. Incorporate construction techniques to achieve specified interior noise limits. One source that
can be used for such specifications is the Noise Control Manual for Residential Buildings
(Builder's Guide) by David A. Harris (1997).
f.
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With road extension, widening, and upgrade projects, the City of Modesto shall implement, as
feasible, techniques to minimize noise impacts on adjacent uses. Potentially available techniques
may include:
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1. Widened right-of-way
2. Depressed roadway alignments
3. Earthen berms or earthen/wall combination
4. Walls
5. Acoustical retrofitting to affected parties
g. In recognition of the conservative methodology used to develop the noise contours shown on
Figure VII-2, builders, developers (for private development projects), and the City (for Capital
projects) shall be allowed to demonstrate that detailed noise studies and/or mitigation are not
necessary because future noise levels would be substantially less than depicted on Figure VII-2
due to, for example, natural shielding (e.g. from intervening topographical features or man-made
structures) of a site or inapplicability of assumptions (shown on Table 3-3 of the Master
Environmental Impact Report) used to develop the contours.
h. The City of Modesto shall limit trucking to specific routes, times, and speeds that minimize
adverse effects to sensitive land uses such as schools and residential areas.

3.3.4

i.

Airport and aircraft noise analysis will be conducted in accordance with the Modesto City–
County Airport’s Master Plan mitigation measure in the approved plan and Federal Aviation
Regulation (FAR) Part 150. Mitigation will be required for new construction as necessary to meet
the noise compatibility standards of the UAGP. As airport operations increase, mitigation will be
provided to existing residential and other sensitive uses, either through operations or direct
property improvements, in order to meet Title 14 Code of Federal Regulations Part 150 land use
compatibility guidelines.

j.

Proponents of new heliports where projected noise impacts from helicopter operations would
exceed 65 Ldn at the nearest residential uses should utilize the latest FAA helicopter modeling
tools and noise assessment criteria.

CITY OF MODESTO CODE OF ORDINANCES

ARTICLE 1. - GENERAL NOISE REGULATIONS
4-9.101 - Declaration of Policy.
It is hereby declared to be the policy of the City of Modesto that the peace, health, safety, and welfare of its
citizens require protection from loud and raucous noises from any and all sources in the community.
(Added by Ord. 2752-C.S., § 1, effective 3-27-91)
4-9.102 - Prohibited Generally.
It shall be unlawful for any person to willfully or knowingly make, continue, or cause to be made or continued
any loud and raucous noise.
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The term "loud and raucous noise" shall mean any sound which, because of its volume level, duration, or
character, annoys, disturbs, injures, or endangers the comfort, health, peace, or safety of a reasonable person of
ordinary sensibility within the limits of the City of Modesto.
The term "loud and raucous noise" specifically includes, but is not limited to, the kinds of noise generated by the
activities enumerated in Section 4-9.103. The term "loud and raucous noise" specifically excludes the kinds of
noise generated by the activities described in Section 4-9.104.
For any kind of noise not enumerated in Section 4-9.103, the factors which may be considered in determining
whether a violation of the provisions of this section exists may include, but shall not be limited to, the following:
(a) The volume of the noise;
(b) Whether the nature of the noise is usual or unusual;
(c) Whether the origin of the noise is natural or unnatural;
(d) The volume and intensity of the background noise, if any;
(e) The proximity of the noise to residential sleeping facilities;
(f) The nature and zoning of the area within which the noise emanates;
(g) The density of the inhabitation of the area within which the noise emanates;
(h) The time of the day or night the noise occurs;
(i) The day of the week the noise occurs;
(j) The duration of the noise;
(k) Whether the noise is recurrent, intermittent, or constant; and
(l) Whether the noise is produced by a commercial or noncommercial activity.
(Added by Ord. 2752-C.S., § 1, effective 3-27-91)
4-9.103 - Enumeration.
The following specific acts, subject to the exemptions provided in Section 4-9.104, are declared to be public
nuisances in violation of Section 4-9.102, namely:
(a) The loud and raucous discharge into the open air of the steam of any steam equipment or exhaust from any
stationary internal-combustion engine.
(b) The loud and raucous operation or use of any of the following before 7:00 a.m. or after 9:00 p.m. daily
(except Saturday and Sunday and State or federal holidays, when the prohibited time shall be before 9:00 a.m.
and after 9:00 p.m.):
AECOM
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3-8

City of Modesto Del Rio Well and Tanks CEQA Compliance
Horizon Water and Environment

(1) A hammer, or any other device or implement used to pound or strike an object.
(2) An impact wrench, or other tool or equipment powered by compressed air.
(3) A hand-powered saw.
(4) Any tool or piece of equipment powered by an internal-combustion engine such as, but not limited to,
chain saw, backpack blower, and lawn mower. Except as included in subsection (a)(6) below, motor
vehicles, powered by an internal-combustion engine and subject to the California Vehicle Code, are
excluded from this prohibition.
(5) Any electrically powered (whether by alternating current electricity or by direct current electricity)
tool or piece of equipment used for cutting, drilling, or shaping wood, plastic, metal, or other materials or
objects, such as, but not limited to, a saw, drill, lathe, or router.
(6) Any of the following: heavy equipment (such as but not limited to bulldozer, steam shovel, road
grader, back hoe), ground drilling and boring equipment (such as but not limited to derrick or dredge),
hydraulic crane and boom equipment, portable power generator or pump, pavement equipment (such as
but not limited to pneumatic hammer, pavement breaker, tamper, compacting equipment), pile-driving
equipment, vibrating roller, sand blaster, gunite machine, trencher, concrete truck, and hot kettle pump.
(7) Any construction, demolition, excavation, erection, alteration, or repair activity.
In the case of urgent necessity and in the interest of public health and safety, the Chief Building Official may
issue a permit for exemption from the requirements within subsection (b) of this section. Such period shall not
exceed three (3) working days in length while the emergency continues but may be renewed for successive
periods of three (3) days or less while the emergency continues. The Chief Building Official may limit such
permit as to time of use and/or permitted action, depending upon the nature of the emergency and the type of
action requested.
(c) The loud and raucous use or operation of any radio, amplifier, phonograph, stereo, compact disc or tape
player, loudspeaker, bullhorn, megaphone, or other device for the producing or reproducing of sound.
(d) Loud and raucous yelling, shouting, talking, whistling, or singing between the hours of 10:00 p.m. and
7:00 a.m. on any day.
(e) The owning, possessing, controlling, harboring, or keeping of any dog, cat, or other animal or fowl which
by howling, yelping, whining, barking, or otherwise causes a loud and raucous noise.
(f) The loud and raucous use of any drum, guitar, horn, or other musical instrument or device.
(Added by Ord. 2752-C.S., § 1, effective 3-27-91)
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4-9.104 - Exemptions.
The term "loud and raucous noise" as used in this chapter does not include noise or sound generated by the
following:
(a) Cries for emergency assistance and warning calls.
(b) Radios, sirens, horns, and bells on police, fire, and other emergency response vehicles.
(c) Parades, fireworks displays, and other special events for which a permit has been obtained from the City
are exempted provided there is compliance with all conditions which have been noted in writing on the
permit. That loud and raucous noise produced as a result of noncompliance with any condition specified on
the permit is not exempted from the requirements of this chapter.
(d) Activities on or in publicly owned property and facilities, or by public employees while in the authorized
discharge of their responsibilities, are exempt provided that such activities have been authorized by the owner
of such property or facilities or its agent or by the employing authority.
(e) Religious worship activities, including but not limited to, bells, organs, singing, and preaching.
(f) Locomotives and other railroad equipment, and aircraft.
(g) The collection of solid waste is exempted to the extent that the noise of such collection is regulated by
Section 5-5.15 (Collection Equipment). That noise not covered by Section 5-5.15 is not exempted from the
requirements of this chapter.
(Added by Ord. 2752-C.S., § 1, effective 3-27-91)
4-9.105 - Persons Responsible.
Any person, owner, agent, manager, or supervisor in charge of operating, ordering, directing, or allowing the
operation or maintenance of any device, object, machine, or animal creating a noise as prohibited in this chapter,
shall be deemed guilty of violating this chapter.
(Added by Ord. 2752-C.S., § 1, effective 3-27-91)
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4
4.1

EXISTING CONDITIONS

EXISTING NOISE- AND VIBRATION-SENSITIVE RECEPTORS

Sensitive land uses generally include those uses where exposure to noise and vibration would result in adverse
effects, as well as uses where quiet is an essential element of their intended purpose. Residential dwellings are of
primary concern because of the potential for increased and prolonged exposure of individuals to both noise levels
(interior and exterior) and vibration levels. Other sensitive land uses include schools, hospitals, convalescent
facilities, parks, hotels, places of worship, libraries, and other uses where low noise and vibration levels are essential.
The land uses in the immediate vicinity of the project sites include residential and agricultural. Existing nearby
sensitive receptors include rural residential dwellings south of Ladd Road adjacent to project Site A and single
subdivision residential dwellings located west of McHenry Avenue, adjacent to project Site B. Refer to
Exhibit 4-1 for the general locations of existing sensitive receptors with respect to the project sites.

4.2

EXISTING NOISE AND VIBRATION SOURCES

The existing dominant noise source in the vicinity of the project sites are influenced by surface transportation
noise emanating from roadway vehicle traffic on Ladd Road and McHenry Avenue. Noise from agricultural uses
adjacent to both project sites, in addition to noise from outdoor activities (e.g., people talking, dogs barking,
operation of landscaping and agricultural equipment) also contributes to the existing noise environment. Refer to
Exhibit 4-1 for general locations of existing land uses and their respective location to noise sources (i.e., Ladd
Road and McHenry Avenue).

4.2.1

ROADWAY VEHICLE TRAFFIC

As mentioned above, one of the noise sources in the study area is roadway vehicle traffic along McHenry Avenue
and Ladd Road. Existing vehicle traffic noise levels were modeled using the Federal Highway Administration
(FHWA) Traffic Noise Model and traffic data obtained from the traffic counts in Google Earth. Additional input
data included day/night percentages of autos, medium and heavy trucks, vehicle speeds, ground attenuation
factors, and roadway widths. Table 4-1 summarizes the modeled hourly Leq noise levels at 100 feet from the
roadway centerline and distance from the roadway centerline to the 60-, 65-, and 70-dBA Leq contours for existing
average daily traffic volume.

4.3

AMBIENT-NOISE SURVEY

An ambient-noise survey was conducted September 23-29, 2015, to document the existing noise conditions at
various locations in the vicinity of the project sites. The 24-hour continuous long-term noise-level measurements
were taken in accordance with the American National Standards Institute’s acoustic standards at two locations, one
at Site A in the front yard of 816 Ladd Road and one at Site B near the pool in the backyard of 117 Stewart Road.
Short term 15 minute ambient noise measurements were also conducted at various locations near both sites.
Instrumentation consisted of a Larson Davis Laboratories (LDL) Model 820 and Model 824 precision integrating
sound-level meter. The systems were calibrated before and after use with a LDL CAL200 acoustical calibrator to
ensure that measurements would be accurate, (refer to Exhibits 4-1 and 4-2 for ambient-noise monitoring locations).
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Source: Data adapted by AECOM 2015

Exhibit 4-1.
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Site A, Ambient Noise Monitoring Locations
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Source: Data adapted by AECOM 2015

Exhibit 4-2.

Site B, Ambient Noise Monitoring Locations
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Table 4-1.

Modeled Noise Levels for Existing Traffic in the Project Area

Roadway
Ladd Road
McHenry Avenue
Stewart Road

Distance (feet) from Roadway
Centerline to Leq Contour

From

To

Leq, 100 Feet
from Roadway
Centerline (dBA)

Tully Road

Saint John Road

67

49

155

491

Saint John Road

McHenry Avenue

66

41

129

409

Ladd Road

Stewart Road

67

45

143

453

Stewart Road

Hogue Road

67

46

146

461

McHenry Avenue

Del Cielo Way

56

4

12

37

Segment

70 dBA

65 dBA

60 dBA

Notes: dB = A-weighted decibels; Ldn = day-night average noise level.
Source: Modeled by AECOM in 2015

Atmospheric conditions were observed during long-term noise-level measurement sessions. Wind speeds
typically ranged from 3 to 12 miles per hour. Temperatures averaged from 62°F to 89°F, with average humidity of
46 percent. These atmospheric conditions were verified using historical data from the Weather Underground
website (www.wunderground.com).
The Ldn, L90, and values for each ambient-noise measurement location are summarized in Table 4-2. Refer to
Appendix A for a complete listing of hourly noise levels and modeled Ldn for each noise measurement location.
Table 4-3 summarizes the short term ambient noise measurements.
The noise levels shown in Table 9 indicate medium ambient noise levels at the Site A and medium to high
ambient noise levels at the Site B. The majority of the noise levels result from roadway vehicle traffic along Ladd
Road and McHenry Avenue, respectively. The noise levels shown in Table 10 where utilized for calibrating the
FHWA Traffic Noise Model.

4.3.1

METHODS AND ASSUMPTIONS

Project details and observations during on-site noise monitoring were used to determine potential locations of
sensitive receptors and potential noise generating land uses on the project sites. Noise-sensitive land uses and
major noise sources near the project sites were identified based on existing documentation (e.g., equipment noise
levels and attenuation rates) and site reconnaissance data.
To assess the impacts of potential short-term construction noise on sensitive receptors, the sensitive receptors and
their relative exposure to the impacts (considering intervening building façades and distance) were identified to
assess the impacts of potential short-term construction noise on sensitive receptors. The construction noise that
would be generated by the proposed project was predicted by using the Federal Transit Noise and Vibration
Impact Assessment methodology (FTA 2006). The emission noise levels referenced and the usage factors were
based on the FHWA Roadway Construction Noise Model. The noise levels of the specific construction equipment
that would be used and the resulting noise levels where sensitive receptors are located were calculated.
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Table 4-2.

Summary of Measured Long Term 24-hour Ambient Noise Survey Levels
Average Measured Hourly Noise Levels, dB
Date

Daytime
(7 a.m.–10 p.m.)

Ldn

Site A - Front yard of 816 Ladd Road
September 23-24, 2015
September 24-25, 2015
September 25-26 2015
September 26-27, 2015
September 27-28, 2015
September 28-29, 2015
September 29-30, 2015
Site B – Backyard of 117 Stewart Road
September 23-24, 2015
September 24-25, 2015
September 25-26 2015
September 26-27, 2015
September 27-28, 2015
September 28-29, 2015
September 29-30, 2015

Nighttime
(10 p.m.–7 a.m.)

Leq

Lmax

Leq

Lmax

56
57
54
55
55
54
54

51
51
50
52
50
50
50

69
72
72
77
69
73
67

49
50
48
47
49
46
47

64
65
69
66
71
67
71

62
63
63
62
62
62
62

58
58
58
57
58
58
58

75
77
87
79
78
80
77

55
56
56
55
56
55
55

70
79
79
76
73
73
73

Monitoring locations correspond to those depicted in Exhibits 4-1, and 4-2.
Notes: dB = A-weighted decibels; Ldn = day-night average noise level; Leq = the equivalent hourly average noise level; Lmax = maximum noise
level.
Source: Data collected by AECOM, 2015

Table 4-3.
Site

Short-Term Ambient Noise Levels Monitored during the Daytime
Location

Date/Time

Noise Sources

A-Weighted Sound Level (dBA)
Leq

Lmax

Traffic on Ladd Road

61

72

Traffic on Ladd Road

68

83

Traffic on McHenry
Avenue

60

70

Traffic on McHenry
Avenue

62

79

Site A Ladd Road
1

Backyard of 706
Ladd Road

2

Behind 625 Ladd
Road

September 30,
2015
3:58–4:13 pm
September 30,
2015
4:17–4:32 pm

Site B McHenry Avenue
3

7008 Hartley Court
(vacant land)

4

Front yard of 201
Stewart Road

September 30,
2015
4:38–4:52 pm
September 30,
2015
4:56–5:11 pm

Monitoring locations correspond to those depicted in Exhibits 5, and 6 .
Notes: dB = A-weighted decibels; Leq = the equivalent hourly average noise level; Lmax = maximum noise level.
Source: Data collected by AECOM in 2015
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Traffic noise modeling was conducted based on average daily traffic volumes obtained from the traffic counts in
Google Earth.1 The FHWA Highway Traffic Noise Prediction Model (FHWA RD 77-108) was used to calculate
traffic noise levels along affected roadways based on the trip distribution estimates from the field counted traffic
volumes. The project’s contribution to the existing traffic noise levels along area roadways was determined by
comparing the predicted noise levels at a reference distance of 100 feet from the roadway centerline for the
cumulative conditions with and without project-generated traffic.
Potential noise impacts from long-term (operation-related) stationary sources were assessed based on existing
documentation (e.g., AEC noise impact assessment of Well #315) and site reconnaissance data. This analysis also
includes an evaluation of the proposed noise-generating uses that could affect noise-sensitive receptors near the
project site.
To assess the land use compatibility of the proposed project with on-site noise levels, predicted operational noise
contours were used to determine whether development of the proposed project would exceed the applicable noise
criteria.
Groundborne vibration impacts were qualitatively assessed based on existing documentation (e.g., vibration levels
produced by specific construction equipment operations) and the distance of sensitive receptors from the given
source.
The standards of significance applied in this analysis address the exterior noise standards established by
Stanislaus County and/or the City of Modesto. Unless otherwise stated, standards for interior noise levels would
not be exceeded if exterior noise-level standards are achieved.

4.3.2

CRITERIA FOR DETERMINING SIGNIFICANCE OF EFFECTS

The significance criteria for this analysis are based on the environmental checklist in Appendix G of the State
CEQA Guidelines and applicable jurisdictional noise standards. The proposed project under consideration was
determined to result in a significant impact related to noise if it would:
►

►

►

►

1

Expose persons to or generation of noise levels in excess of standards established in the local general plan or
noise ordinance, or applicable standards of other agencies
Result in a substantial temporary, periodic or permanent increase in ambient noise levels in the project
vicinity above levels existing without the project;
Exposure of persons to, or generation of, excessive groundborne vibration or groundborne noise levels;
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; or

Google Earth. 2015. Traffic count data for Ladd Road, McHenry Road, and Stewart Road, 31o47’08.52” N and 35o12’02.52” E.
Traffic count year 2007. Accessed September 15, 2015.
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►

For a project within the vicinity of a private airstrip, would the project expose people residing or working in
the project area to excessive noise levels.

The proposed project sites (Sites A and B) would not be located within an airport compatibility land use plan with
an adopted 60 dBA Ldn noise contour. The project would not result in locating new receptors or workers on the
project site to excessive airport noise levels. Therefore, these issues are not evaluated further.
The following considerations apply to the first four significance thresholds:
►

►

►

►

Noise impacts from operation of project facilities: For all affected noise sensitive uses, noise that would be
generated by operation of project facilities would be significant if it would cause the overall exterior noise
level to exceed the “normally acceptable” noise standard compatible with exterior land uses (i.e., 50 dBA Leq
daytime or 45 dBA Leq nighttime at the noise sensitive receptor property line), or would result in an increase
of ambient noise levels by 5 dBA.
Noise impacts from increased daily traffic: For all affected noise sensitive uses, noise that would be
generated by an increase in daily traffic volumes caused by the project would be significant if it would cause
the overall exterior noise level to exceed the “normally acceptable” noise standard compatible with exterior
land uses (i.e., 60 dBA Ldn/CNEL at outdoor activity areas), exceed the interior noise standard (i.e., 45 dBA
Ldn/CNEL in any inhabitable room), or would result in an increase of ambient noise levels by 5 dBA.
Exposure of sensitive receptors to, or generation of, excessive vibration levels: Short- and long-term
vibration impacts would be significant if project construction or operation would result in the exposure of
sensitive receptors to, or would generate, vibration levels that exceed Caltrans’ recommended standard of
0.2 in/sec PPV regarding the prevention of structural damage for normal buildings or the FTA’s maximum
acceptable vibration standard of 80 VdB regarding human response for residential uses (i.e., annoyance) at
any nearby existing sensitive land uses.
Temporary, short-term noise impacts from construction: Temporary, short-term noise impacts caused by
construction would be significant if construction-generated noise levels exceed the Stanislaus County
Municipal Code Specific Noise Source Standards Subsection E (Section 10.46.060, “Construction
Equipment”) and the City of Modesto Code Ordinances (Section 4-9.103, “Enumeration”). Project-related
construction noise at exterior uses of residential properties (buildings) in the project vicinity would be
considered significant if it would exceed 75 dBA during weekday daytime hours of 7 p.m. to 7 a.m..

Generally, a project may have a significant effect on the environment if it would substantially increase the
ambient noise levels for adjoining areas or expose people to severe noise levels. In practice, more specific
professional standards have been implemented. These standards state that a noise impact would be significant if it
would generate noise that would conflict with local planning criteria or ordinances or substantially increase noise
levels at noise-sensitive land uses.
For the proposed project, the significance of anticipated noise effects is based on a comparison between predicted
noise levels and noise criteria defined by Stanislaus County (Site A) or the City of Modesto (Site B). For this
project, noise impacts would be significant if existing or proposed noise-sensitive land uses would be exposed to
noise levels in excess of the County of Stanislaus General Plan Noise Element, Stanislaus County Municipal
Code standards, City of Modesto General Plan Noise Element, or City of Modesto Noise Ordinance standards as
City of Modesto Del Rio Well and Tanks CEQA Compliance
Horizon Water and Environment

4-7

AECOM
Existing Conditions

described above (see “Regulatory Setting”), or if implementing the proposed project would result in increasing
ambient noise levels at noise sensitive land uses in excess of those described above.

4.4
4.4.1

IMPACTS AND MITIGATION DISCUSSION
OPERATIONAL NOISE

Would the project result in a substantial permanent increase in ambient noise levels in the project vicinity above levels existing
without the project?
Long-term operation of the proposed project would result in the operation of new noise-generating stationary
equipment. The proposed project would include the long-term operation of water well and pump, a stand-by
generator, and a booster pump station. Pumping will vary throughout the year depending upon need, based upon
system pressure or tank level, ranging from as much as 20 hours per day during the summer months to as few as
two hours per day in the winter. Pumping is expected to occur for an annual average of eight hours per day.

4.4.2

SITE A: LADD ROAD

Site A, located on Ladd Road, would encompass approximately four acres. The project facilities at Site A would
consist of an above ground water storage tank, water well and pump, a stand-by generator, and a booster pump
station. The pump station building will house the production well, booster pumps, disinfection equipment,
ancillary valves and flow meters, and electrical equipment. The masonry block building will include three
separate rooms: a pump station room, an electrical room, and calcium hypochlorite room.
The building would have various sound attenuation features including wall panels, fans, and louvers to reduce
noise related to removing heat generated within the pump and electrical rooms. Metal wall panels would achieve a
noise reduction coefficient of approximately 0.90. The pump station building would be ventilated by one sidewall mounted exhaust fan with a capacity of 4,500 cubic feet per minute. Exhaust fans would have the lowest
possible exhaust fan noise measurement unit. Ducting in the building would be designed to minimize noise. The
intake and exhaust pump station louvers would be sized to minimize air flow noise.
Production well pumping will vary throughout the year depending upon need, based upon system pressure or tank
level, ranging from as much as 20 hours per day during the summer months to as few as two hours per day in the
winter. Pumping is expected to occur for an annual average of eight hours per day. The proposed project includes
up to four 60- hp) electric pumps. Two pumps would be on-duty, one is for standby, and the fourth pump is for
future buildout. The well and booster pumps would be housed inside the pump station building.
A standby diesel generator and an above-ground diesel storage tank would be installed on a 10 foot by 20 foot
concrete pad within the project site. The standby generator would be used as an alternate power source to the
proposed project facilities. The generator would be equipped with critical grade mufflers for the exhaust system and
level 2 sound housing in order to achieve an approximate sound level of 75 dB within 30 feet of the unit.
Based on the proposed site plan for Site A, operational noise would be reduced through site design, specifically
building materials, surface treatments and acoustically designed louvers, to achieve and not exceed the City’s
noise thresholds. Project related operation noise at Site A would be considered exempt from Stanislaus County
noise regulations because the project is a public utility. However, with the incorporated site design features
AECOM
Existing Conditions
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operational noise would comply with the County’s Municipal Code and the City’s Code of Ordinances noise
standards2. Thus, the project would not result in a substantial permanent increase in ambient noise levels in the
project vicinity above levels existing without the project. As a result, project generated operational noise levels
for Site A would be less than significant.

4.4.3

SITE B: MCHENRY AVENUE

Site B would encompass approximately 0.4 acres. The facilities at this site would consist of a production well and
pump, stand-by generator, disinfection facilities, connecting lines to the City’s existing distribution system down
McHenry Avenue, and space for a future treatment unit and treatment filters. These facilities would be fully
enclosed by a 12-foot tall concrete block wall with a 24-foot wide gate; there would be no roof over these
facilities. Equipment at the site would consist of an above ground pump motor, engine generator, controls,
chlorinator, and associated plumbing and equipment.
The production well and pump, stand-by generator are the two main sources of noise associated with the well.
The analysis assumed an above-ground pump. Noise levels were measured at an existing well site where similar
equipment to the proposed Del Rio well would be installed.3 Well 62 at Freedom Park uses a Goulds (ITT
Corporation) pump with a 200 HP Emerson motor and a 300kW standby diesel generator inside a Quiet Site
Level II enclosure by Cummins. The Cummins generator measured 71 dBA at a distance of 23 feet diagonally
from the air intake of the unit. The pump measured 72 dBA at a distance of 18 feet from the motor (70 dBA at 23
feet), with a sound spectrum in the higher frequencies. The generator dominated the existing background noise
levels, while the pump-only operational noise was much less noticeable, raising noise levels 1 dBA. Subjectively,
pump “whine” noise was barely audible over background noise levels.4
Based on the proposed site plan for Site B, the nearest adjacent residential property,117 Stewart Road, is
approximately 30 feet west of the proposed location of the pump motor. The topography of the site is such that the
pump, generator, and 12-foot-tall block wall would be at a ground level, 7 feet below the grade of the house pad
for the residence to the west. It was assumed that the ground level on the residential property is 7 feet above the
pump grade at a distance of approximately 20 feet from the property line. Noise levels are predicted to reach 48
dBA within the residential backyard of 117 Stewart Road based on the 200HP well pump data described above,
and in consideration of the proposed 12-foot tall wall around the well facility. Noise levels are expected to drop
down to 39 dBA at the nearest facade of the existing residence. Using an identical generator set and enclosure
(300kW standby diesel generator inside a Quiet Site Level II enclosure by Cummins), unmitigated sound levels
are expected to reach 58 dBA within the adjacent residential property at Site B.
These noise sources could be considered exempt from Stanislaus County noise regulations because the project is a
public utility. However, local noise regulations were evaluated to determine the significance of potential noise
impacts.

2

3

4

City of Modesto, Del Rio Well Replacement, Well #315, Noise Impact Assessment; prepared by Acoustical Engineering Consultants
(AEC) July 13, 2012
City of Modesto, Del Rio Well Replacement, Well #315, Noise Impact Assessment; prepared by Acoustical Engineering Consultants
(AEC) July 13, 2012
City of Modesto, Del Rio Well Replacement, Well #315, Noise Impact Assessment; prepared by Acoustical Engineering Consultants
(AEC) July 13, 2012
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The pump operating during nighttime hours is expected to exceed the County’s noise standard of 45 dBA.
Daytime operation of the pump is predicted to be less than the County’s 50 to 55 dBA noise standard.
Subjectively, the pump would be barely audible over background sources during daytime hours with the source
becoming more audible as background levels drop during nighttime hours. Routine testing of the generator set
would occur one to two times per month. During these tests, sound levels would technically exceed the local noise
regulations. The generator is exempt from noise regulations when providing emergency power to the pump station
and during short term testing periods.
Operational noise associated with the proposed project is predicted to dominate the existing noise environment
when background levels are low (nighttime) at the adjacent receptor to the west of the project site. Operational
activities could be considered exempt from noise standards when operating as a public utility or for emergency
purposes. However, there is the potential for perceived noise impacts at 117 Stewart Road residence west of the
proposed project site. Thus, the project would result in a substantial permanent increase in ambient noise levels in
the project vicinity above levels existing without the project. As a result, project generated operational noise
levels for Site B would be less than significant with mitigation incorporated.
Mitigation Measures for Site B:


Project specifications should include generator sound level limits similar to those used for the
Freedom well site (i.e., 73 dBA at 23 feet).



Noise control for the generator set will include a sound attenuated enclosure and the equipment yard
sound wall. No additional sound reduction is recommended for the generator set.
Equipment Yard Sound Wall Details


Construct a sound wall around the equipment within the yard.



The wall shall weigh a minimum of 4 lbs/sq.ft. Painted and sealed concrete block easily
meets the weight requirement.



The sound wall must be continuous along its length and width with no gaps in the
construction, including at the ground. Slope the equipment yard pad such that weeping
holes are only needed on the north and east sides of the structure.



The wall height on the west and western half of the south sides shall be increased to a
minimum of 13 feet above grade.

Generator Set Sound Enclosure Details

AECOM
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Install a modular sound wall with an optional removable roof adjacent to the pump.



Install a sound absorptive modular barrier system along the west edge of the pump base
to a height of at least 10 feet above grade. The barrier system would wrap around the
north and south sides of the pump to create a three-walled system with integrated sound
absorption. In general, acoustical barriers perform best when close to the noise source.
Acceptable products include the following or an approved equal: Kinetics Noiseblock
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Barrier Panel System, Noise Barriers LLC QuietLine Barrier Walls, Sound Fighter
Systems LSE.





Include an insulated sheet metal shroud



Construct a sheet metal shroud to block the line of sight to the motor ventilation openings.



Construction materials would likely include exterior grade sheet metal used for HVAC
ducts and acoustical duct liner. Additional details and requirements would be developed if
this option is used.



Care must be taken to retain adequate ventilation for the pump motor.



Optional: For additional noise reduction, install a removable solid roof system over the top
of the pump motor. The removable roof must weigh a minimum of 3 lbs/sq.ft. and have no
holes or gaps on the exterior surface. Neoprene gaskets should be used to provide a seal
against the supporting walls.

Routine testing should be performed during daytime hours, between 10 am and 5 pm, when
background sound levels are highest to minimize potential noise impacts.

Additional noise reduction to meet the County’s nighttime noise threshold of 45 dBA is possible for the
pump through a variety of options:


A submersible pump would place the motor under water and virtually eliminate the sound source.



Reducing sound levels for the proposed above-ground pump motor can be accomplished by
increasing the height of the equipment yard sound wall above 12 feet. Based on the analysis,
increasing the equipment yard wall height to 13 feet would result in an additional 2 dBA of
attenuation and a predicted sound level of 45 dBA. A 14-foot-tall wall could reduce sound levels by
an additional 1 dBA.



Sound levels could be reduced by constructing a barrier adjacent to the motor with an optional
removable roof barrier directly over the motor. Placing a secondary barrier directly adjacent to the
pump motor on the west side with an optional removable roof structure would be much more
effective. The detachable roof would still provide access to the motor for servicing and removal.



Another option for pump noise control would be to construct an insulated sheet metal shroud around
the motor and shaft while still allowing the required air circulation through the motor. Sound radiates
primarily from the motor openings and at the base of the motor where the shaft is visible. The shroud
would divert sound energy from these openings through a path lined with sound absorbing material.
Care must be taken using this method to ensure adequate ventilation is provided and motor warranties
are not voided.
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The proposed project, with the implementation of the above mitigation measures, would ensure that operational
associated with the proposed project would comply with the County’s Municipal Code and the City’s Code of
Ordinances noise standards.

4.4.4

CONSTRUCTION AND OPERATION GENERATED TRAFFIC

Would the project result in a substantial permanent increase in ambient traffic noise levels in the project vicinity above levels
existing without the project?
Implementation of the proposed project would result in an increase of traffic volumes due to the addition of
construction-generated traffic and long term operation. Construction-generated traffic on the local roadway
network was analyzed based on the two material supply scenarios presented in the traffic section. As such, all
materials would be transported over designated haul routes on the local roadway network, thus increasing traffic
volumes along affected roadway segments. Long term operation related traffic volume increases would be
considerably less than construction related traffic volume increases.
To examine the effect of project-generated traffic increases, traffic noise levels associated with the proposed
project were calculated for roadway segments in the project study area using the FHWA Highway Noise
Prediction Model (FHWA-RD-77-108). Traffic noise levels were modeled under existing conditions, with and
without implementation of the proposed project’s construction traffic and operational traffic. Average Daily
Traffic (ADT) volumes and the distribution thereof were obtained from the traffic counts in Google Earth.
Vehicle speeds and truck volumes on local area roadways were determined based on field observations and
vehicle counts conducted. Table 4-4 summarizes the modeled traffic noise levels at 100 feet from the centerline of
affected roadway segments. Additional input data included day/night percentages of autos, medium and heavy
trucks, vehicle speeds, ground attenuation factors, and roadway widths. Refer to Appendix B for complete
modeling inputs and results.
Table 4-4.

Predicted Traffic Noise Levels Conditions
Segment

Roadway

Ladd Road
McHenry Road
Stewart Road

Ldn at 100 Feet, dBA

From

To

No
Project

Plus
Construction

Net
Change

Plus
Project

Net
Change

Significant
Impact?

Tully Road

Saint John Road

67

68

1

68

1

No

Saint John Road

McHenry Avenue

66

67

1

67

1

No

Ladd Road

Stewart Road

67

67

1

67

1

No

Stewart Road

Hogue Road

67

67

1

67

1

No

McHenry Avenue

Del Cielo Way

56

58

2

58

2

No

Notes: dB = A-weighted decibels; Ldn = day-night average noise level; U.S. 50 = U.S. Highway 50.
Traffic noise levels are predicted at a standard distance of 100 feet from the roadway centerline and do not account for shielding from existing
noise barriers or intervening structures. Traffic noise levels may vary depending on actual setback distances and localized shielding.
Source: Data modeled by AECOM in 2015, using Average Daily Traffic (ADT) Volumes in Google Earth.

The modeling conducted shows that implementing the proposed project would not result in substantial traffic
noise level increases compared to noise levels without the project. Based on volume, trip generation and
distribution data, future traffic noise levels with and without the project, project generated traffic noise increases
AECOM
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would range from less than +0 dBA to +2 dBA Ldn, as shown in Table 4-4. A project-related noise level increase
of +5 dBA or greater would be significant where ambient noise levels are less than 60 dBA Ldn/CNEL; +3 dBA
where ambient noise levels exceed 60 dBA Ldn/CNEL. Thus, short- and long-term noise levels from projectgenerated traffic source increases would not result in a substantial permanent increase in ambient noise levels
(+3 dBA or greater) or exceed applicable transportation noise standards at sensitive receptors. As a result, project
generated construction traffic noise levels would be less-than-significant. No mitigation is required.

4.4.5

CONSTRUCTION VIBRATION

Would the project exposure of persons to, or generation of, excessive groundborne vibration or groundborne noise levels
Construction vibration would occur during construction of the proposed project during equipment operation on
the project site and during the transport of construction equipment and materials to and from the site. New
development should minimize vibration impacts to adjacent uses during demolition and construction based on
Caltrans vibration standards. For sensitive historic structures, a vibration limit of 0.08 in/sec PPV (peak particle
velocity) will be used to minimize the potential for cosmetic damage to a building. A vibration limit of 0.20 in/sec
PPV will be used to minimize the potential for cosmetic damage at buildings of normal conventional construction.
A vibration level of 85 VdB will be used to evaluate human response to groundborne vibration levels, as shown in
Table 4-3 above. Table 4-5 shows the results of the construction vibration related to the proposed project.
Table 4-5.

Project Construction Vibration Levels at Closest Sensitive Receptors

Receiver

Shortest Distance (ft) Between Noise- Project, Vibration
Levels
Sensitive Uses and Proposed
Construction Areas
PPV1
VdB2

Location

LT-01

Front Yard of 816 Ladd Road

130

0.008

66

LT-02

By the Pool in Backyard of 117 Stewart Road

50

0.031

78

ST-01

Backyard of 706 Ladd Road

100

0.011

69

ST-02

Behind 625 Ladd Road

500

0.001

48

ST-03

7008 Hartley Court (Vacant Land)

100

0.011

69

ST-04

Front Yard of 201 Stewart Road

300

0.002

55

Notes:
1

Where PPV is the peak particle velocity.

2

Where Lv is the velocity level in decibels and based on the root mean square velocity amplitude.

Source: FTA 2006

Operation of heavy duty construction equipment would produce ground borne vibrations measuring
approximately 87 VdB (0.089 in/sec PPV) at a distance of 25 feet (FTA 2006; Caltrans 2004). The distance
between proposed construction activities and the closest acoustically sensitive uses would be approximately
50 feet (Table 4-5). Assuming a standard reduction of 9 VdB per doubling of distance (FTA 2006), the projectrelated construction vibration level at the nearest receivers would be approximately 78 VdB (0.03 in/sec PPV).
This level of vibration is well below the Caltran’s vibration standards of 0.08 in/sec PPV residential buildings.
Thus, the project would not expose persons to, or generation of, excessive groundborne vibration or groundborne
noise levels. As a result, project generated vibration levels would be less than significant.
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4.4.6

CONSTRUCTION NOISE

Result in a substantial temporary or periodic increase in ambient noise levels in the project vicinity above levels existing
without the project;
Construction and maintenance activities for the proposed project would generate short-term, temporary, and
intermittent noise at adjacent noise-sensitive receptors. Noise levels generated during construction and
maintenance would fluctuate depending on the particular type, number, and duration of use of various pieces of
equipment. Noise from construction and maintenance activities is typically considered point-source noise. Noise
levels drop off at a rate of 6 dBA per doubling of distance over hard site surfaces such as streets and parking lots,
and approximately 7.5 dBA per doubling of distance over soft site surfaces such as grass fields and open terrain
with vegetation (FTA 2006).
Equipment required for construction and maintenance activities for the proposed project would likely consist of a
paver, backhoe, bulldozer, tractor, well drilling equipment, and various trucks. The maximum noise levels
produced by one of these types of equipment, at a distance of 50 feet and without noise controls, could range from
80 to 85 dBA Lmax (Table 4-6). Noise levels vary for individual pieces of equipment because equipment comes in
different sizes and with different engines. Noise levels also vary as a function of the activity level or duty cycle.
Typical construction projects, with equipment moving from one point to another, including work breaks and idle
time, have long-term noise averages that are lower than many short-term noise events. In addition, because of the
dynamic nature of a construction site, noise levels are calculated from the center of the activity. Using these
parameters, project-related construction noise was estimated using the Federal Highway Administration (FHWA)
Roadway Construction Noise Model (FHWA 2006), including simultaneous operation of multiple pieces of
equipment, were modeled with the results shown in Table 4-6 (Appendix B).
Construction equipment noise levels at 50 feet would as high as 87 dBA Leq during the varying construction phase
activities (Table 4-6). Assuming the standard spherical spreading loss (-6 dB per doubling of distance) and the
highest unmitigated construction noise level of 87 dBA Leq at 50 feet, the project construction noise levels are
estimated to range between 67 and 87 dBA Leq at the nearest noise-sensitive uses to the proposed project, as
shown in Table 4-7. These results represent the worst-case, conservative noise exposure because they do not
consider noise attenuation associated with intervening structures and atmospheric absorption. Therefore, actual
construction equipment noise levels at the nearest residences could be lower. Construction activities are not
expected to occur on weekends or legal holidays, nor would nighttime work be conducted.
Table 14 shows the resulting predicted interior noise levels at the closest noise sensitive receptor could be as high
as 62 dBA at residential uses to the west of the proposed project site, specifically the residence at 117 Stewart
Road. The Stanislaus County Municipal Code Specific Noise Source Standards Subsection E (Section 10.46.060,
“Construction Equipment”) and the City of Modesto Code Ordinances (Section 4-9.103, “Enumeration”) were
used for this analysis. Project-related construction noise at exterior uses of residential properties (buildings) in the
project vicinity would be considered significant if it would exceed 75 dBA during weekday daytime hours of
7 p.m. to 7 a.m. These are the most restrictive criteria established by the County and City and provide the most
conservative assessment of construction noise impacts at existing noise-sensitive uses in the project vicinity.

AECOM
Existing Conditions

4-14

City of Modesto Del Rio Well and Tanks CEQA Compliance
Horizon Water and Environment

Table 4-6.

Phase

Construction Phases, Equipment, Anticipated Duration of Use, and Calculated Noise
Levels
Noise Level at 50 Feet

Anticipated Number and Type of Equipment that May Be Utilized by the Contractor

Excavator
Site Preparation
Dump Truck
Phase
Dozer
Maximum and Combined Noise Level

Lmax, dBA

Leq, dBA

85

81

84

80

85

81

85

87

Drill Rig Truck

84

77

Jack Hammer

85

78

Generator

82

79

85

86

Excavator

85

81

Crane

85

77

Dozer

85

81

Maximum and Combined Noise Level

85

87

Paver

85

82

85

81

85

78

85

87

Well Drilling

Maximum and Combined Noise Level
Pipeline

Site Restoration Concrete Mix Truck
Man Lift
Maximum and Combined Noise Level

Notes: dB = decibels; Leq = equivalent sound level (the sound energy averaged over a continuous 15-minute to 1-hour period); Lmax =
maximum instantaneous sound level
Source: Data compiled by AECOM in 2015

Table 4-7.

Receiver

Construction Equipment Noise Levels at the Nearest Noise-Sensitive Uses in the Project
Area

Location

Noise Level, dBA Leq
Shortest Distance
Exterior
Interior
(feet) between NoiseSensitive Uses and
Project
Project Noise, Project Noise,
Ambient
Proposed
Construction Doors/Windows Doors/Windows
Noise
Construction Area
Noise
Open1
Closed2

LT-01

Front Yard of 816 Ladd Road

130

50

79

64

54

LT-02

By the Pool in Backyard of 117
Stewart Road

50

57

87

72

62

ST-01

Backyard of 706 Ladd Road

100

61

81

66

56

ST-02

Behind 625 Ladd Road

500

68

67

52

42

ST-03

7008 Hartley Court (Vacant
Land)

100

60

81

66

56

ST-04

Front Yard of 201 Stewart Road

300

62

72

57

47
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Table 4-7.

Construction Equipment Noise Levels at the Nearest Noise-Sensitive Uses in the Project
Area

Receiver

Location

Noise Level, dBA Leq
Shortest Distance
Exterior
Interior
(feet) between NoiseSensitive Uses and
Project
Project Noise, Project Noise,
Ambient
Proposed
Construction Doors/Windows Doors/Windows
Noise
Construction Area
Noise
Open1
Closed2

Notes: dBA = A-weighted decibels; Leq = equivalent sound level (the sound energy averaged over a continuous 15-minute to 1-hour period);
NA = Not Applicable.
1

15 dB reduction for doors/windows open (EPA 1974)

2

25 dB reduction for doors/windows closed (EPA 1974)

* Conservatively assumed 50 feet from the proposed construction activities.
Source: Data compiled by AECOM in 2015

Construction noise associated with the proposed project is predicted to dominate to the existing noise environment
at adjacent receptors during all construction phases. Construction activities would be exempt from noise standards
when operating during allowable daytime hours outlined above. However, there is the potential for perceived
noise impacts at the residential uses adjacent to the proposed project due to projected related construction noise.
As a result, temporary, short term project generated construction noise would be considered less than significant
with mitigation incorporated.
The City shall ensure the following mitigation measures are implemented prior to and throughout the duration of
project construction:
►

►

►

►

►

►

At least two weeks prior to the start of construction, provide written notification to the potentially affected
property owners and residents within 500 feet of the project site, identifying the type, duration, and frequency
of construction activities to residences directly exposed to the project noise. Notification of heavy
construction activities shall include anticipated dates and hours during which construction activities are
anticipated to occur. Notification materials shall also identify a mechanism for residents to register
complaints with the City through contact information, including a daytime telephone number, for the project
representative to be contacted in the event that construction noise levels are deemed excessive, overly
intrusive or construction occurs outside the permitted hours. Recommendations to assist noise-sensitive land
uses in reducing interior noise levels (e.g., closing windows and doors) shall be included in the notification.
Prohibit the start-up of machines or equipment before 7 a.m. and after 7 p.m. Monday through Saturday and
before 9 a.m. and after 5 p.m.
Prohibit use of materials and equipment deliveries before 7 a.m. and after 7 p.m., Monday through Saturday
and before 9 a.m. and after 5 p.m. on Sunday.
Restrict the use of bells, whistles, alarms, and horns to safety-warning purposes.
Equip all construction equipment with noise-reduction devices such as mufflers to minimize construction
noise and operate all internal combustion engines with exhaust and intake silencers.
To the extent feasible, the simultaneous operation of multiple construction equipment shall be limited.
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►

►

►

►

Locate fixed construction equipment (e.g., compressors and generators), construction staging and stockpiling
areas, and construction vehicle routes as far as feasible from noise-sensitive receptors.
Use noise-reducing enclosures around stationary noise generating equipment.
Install temporary barrier between noise sources and noise sensitive receptors, or the use of intervening
structures (i.e.; on-site construction trailer, stockpiles).
Designate a disturbance coordinator and conspicuously post this person's number around the project sites, in
adjacent public spaces, and in construction notifications. The disturbance coordinator shall be responsible for
responding to any complaints about construction activities. The disturbance coordinator shall receive all
public complaints about construction disturbances and be responsible for determining the cause of the
complaint and implementation of feasible measures to be taken to alleviate the problem.

The proposed project, with the implementation of the above mitigation measures, would ensure that construction
activities associated with the proposed project would comply with the County’s Municipal Code and the City’s
Code of Ordinances noise standards.

4.4.7

CUMULATIVE NOISE IMPACTS

Project implementation would result in significant noise impacts associated with construction activities and noise
generated by on-site stationary equipment. Noise impacts from construction activities and on-site stationary
sources would be reduced to less-than-significant levels with implementation of Mitigation Measures for Site B
relative to stationary-source noise and mitigation for construction activities, thus complying with the City’s and
County’s maximum allowable noise standards.
Noise is a localized occurrence and attenuates rapidly with distance. Therefore, only future cumulative
development projects in the direct vicinity of the project site would have the potential to add to anticipated
project-generated stationary-source noise, thus resulting in cumulative noise impacts.
Stationary-source noise associated with the Del Rio Well project and the related projects could potentially result
in exceedance of the City’s noise regulations at sensitive receptors. The noise from any stationary noise sources
associated with the related projects would be controlled at the source (by means of noise walls, enclosures,
louvers and site planning), but there is no guarantee that all the relatable projects would include such noise
controls as part of their proposals. Therefore, significant cumulative noise impacts associated with stationary
noise sources could occur. As mentioned above, implementation of Mitigation Measures for Site B would reduce
project-generated stationary-source noise impacts to a less-than-significant level; thus, project implementation
would not result in a cumulatively considerable incremental contribution to significant cumulative stationarysource noise impacts.
The City’s noise regulations limit construction activities to daytime hours. There are no other planned
construction projects anticipated in the area of the Del Rio Well project. Therefore, significant cumulative noise
impacts associated with construction activities would not occur. Implementation of Mitigation Measures for
construction activities would reduce project-related construction-noise impacts to a less-than-significant level.
Coupled with the fact that noise diminishes with distance, project construction would not result in a cumulatively
considerable incremental contribution to any significant cumulative noise impacts.
City of Modesto Del Rio Well and Tanks CEQA Compliance
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Construction noise and stationary-source noise can be controlled on-site at the point of origin; however, traffic
noise may extend beyond a project site along existing and proposed off-site and on-site roadways, resulting in
significant traffic noise impacts on sensitive uses along these roadways. Because full buildout of the Del Rio Well
project would not result in a perceptible increase in traffic noise on project area roadways, the project would not
incrementally contribute to a cumulative impact. Thus, the traffic noise impacts from Del Rio Well project are
considered cumulatively less than significant.
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APPENDIX A
Fundamentals of Acoustics and Environmental Noise

Appendix A

1.
1.1

Fundamentals of Acoustics and Environmental Noise
Sound, Noise, and Acoustics

Sound can be described as the mechanical energy of a vibrating object transmitted by pressure
waves through a liquid or gaseous medium (e.g., air). Noise is generally defined as unwanted
sound (i.e., loud, unexpected, or annoying sound). Acoustics is defined as the physics of sound.
In acoustics, the fundamental scientific model consists of a sound (or noise) source, a receiver,
and the propagation path between the two. The loudness of the noise source and obstructions or
atmospheric factors affecting the propagation path to the receiver determines the sound level and
characteristics of the noise perceived by the receiver. Acoustics addresses primarily the
propagation and control of sound.
1.2

Frequency

The number of sound pressure peaks travelling past a given point in a single second is referred
to as the frequency, expressed in cycles per second or Hertz (Hz). A given sound may consist
of energy at a single frequency (pure tone) or in many frequencies over a broad frequency range (or
band). Human hearing is generally affected by sound frequencies between 20 Hz and 20,000
Hz. (20 kHz).
Sound having a high concentration of energy in a relatively narrow frequency band may be
considered “tonal” in character. Sources of noise that may tonal noise include fans, motors,
transformers, and compressors. These sources generally have moving parts that rotate,
oscillate, or vibrate at a given speed, producing a distinct tonal noise output directly related to
that speed.
1.3

Amplitude

The amplitude of pressure waves generated by a sound source determines the perceived
loudness of that source. Sound pressure amplitude is measured in micro-Pascals (µPa). One µPa
is approximately one hundred billionths (0.00000000001) of normal atmospheric pressure. Sound
pressure amplitudes for different kinds of noise environments can range from less than 100 µPa to
100,000,000 µPa. Because of this huge range of values, sound is rarely expressed in terms of
pressure. Instead, a logarithmic scale is used to describe sound pressure level (SPL) in terms of
decibels (dB). The threshold of human hearing (near total silence) is approximately 0 dB which
corresponds to 20 µPa.
1.4

Addition of Decibels

Because decibels are logarithmic units, SPL cannot be added or subtracted through ordinary
arithmetic means. Under the decibel scale, a doubling of sound energy corresponds to a 3 dB
increase. In other words, when two sources are each producing sound of the same loudness,
the resulting sound level at a given distance would be approximately 3 dB higher than one of the
sources under the same conditions. For example, if one automobile produces an SPL of 70 dB
when it passes an observer, two cars passing simultaneously would not produce 140 dB –

rather they would combine to produce 73 dB. Under the decibel scale, three sources of equal
loudness together produce a sound level of approximately 5 dB louder than one source, and ten
sources of equal loudness together produce a sound level of approximately 10 dB louder than
the single source.
1.5

A-Weighted Decibels

Figure A illustrates sound levels associated with common sound sources. The perceived loudness
of sounds is dependent on many factors, including sound pressure level and frequency content.
However, within the usual range of environmental sound levels, perception of loudness is
relatively predictable, and can be approximated by frequency filtering using the standardized Aweighting network. There is a strong correlation between A-weighted sound levels (expressed as
dBA) and community response to noise. For this reason, the A-weighted sound level has become
the standard descriptor for environmental noise assessment. All noise levels reported in this
report are A-weighted.
1.6

Human Response to Changes in Noise Levels

As discussed above, doubling sound energy results in a 3 dB increase in sound level. However,
given a sound level change measured with precise instrumentation, the subjective human
perception of a doubling of loudness will usually be different than what is measured.
Under controlled conditions in a laboratory setting, the trained, healthy human ear is able to
discern 1 dB changes in sound levels when exposed to steady, single-frequency (“pure-tone”)
signals in the mid-frequency range (1,000 Hz–8,000 Hz). In typical noisy environments, changes
in noise of 1 to 2 dB are generally not perceptible. However, it is widely accepted that people
are able to begin to detect sound level increases of 3 dB in typical noisy environments. Further,
a 5 dB increase is generally perceived as a distinctly noticeable increase, and a 10 dB increase
is generally perceived as a doubling of loudness. Therefore, a doubling of sound energy that
would result in a 3 dB increase in sound pressure level would generally be perceived as barely
detectable. Please refer to Table A.
1.7

Noise Sensitive Land Uses

Noise-sensitive land uses are generally defined as locations where people reside or where the
presence of unwanted sound could adversely affect the use of the land. Noise-sensitive land
uses typically include residences, hospitals, schools, transient lodging, libraries, and certain
types of recreational uses. Noise-sensitive, residential receivers are found throughout the study
area.

SOURCE: Caltrans TeNS, 2009 1

Figure A
Decibel Scale and Common Noise Sources

Table A
Approximate Relationship Between Increases in
Environmental Noise Level and Human Perception
Noise Level Increase, dB
up to about 3
about 3
about 5
about 10
about 20

Human Perception
(Typical)
not perceptible
barely perceptible
distinctly noticeable
twice as loud
four times as loud

SOURCE: Egan, 1988 2

1

ICF Jones & Stokes, Caltrans Technical Noise Supplement (TeNS), November 2009.

1.8

Noise Descriptors

Noise in our daily environments fluctuates over time. Some fluctuations are minor, but some are
substantial. Some noise levels occur in regular patterns, but others are random. Some noise
levels fluctuate rapidly, but others slowly. Some noise levels vary widely, but others are
relatively constant. Various noise descriptors have been developed to describe time-varying
noise levels. The following are the noise descriptors most commonly used in environmental
noise analysis, and may be applicable to this study:
•

Equivalent Sound Level (L eq ): The L eq represents an average of the sound energy
occurring over a specified time period. In effect, the L eq is the steady-state sound level
containing the same acoustical energy as the time-varying sound that actually occurs
during the same period. The 1-hour, A-weighted equivalent sound level (L eq [h]) is the
energy average of A-weighted sound levels occurring during a 1-hour period, and is the
basis for noise abatement criteria (NAC) used by Caltrans and the FHWA.

•

Percentile-Exceeded Sound Level (L n ): The L n represents the sound level exceeded “n”
percentage of a specified period (e.g., L 10 is the sound level exceeded 10 percent of the
time, and L 90 is the sound level exceeded 90 percent of the time).

•

Maximum Sound Level (L max ): The L max is the highest instantaneous sound level
measured during a specified period.

•

Day-Night Average Sound Level (L dn ): The L dn is the energy-average of A-weighted
sound levels occurring over a 24-hour period, with a 10 dB penalty applied to A-weighted
sound levels occurring during nighttime hours (10 p.m.-7 a.m.). The L dn is often noted as
the DNL.

•

Community Noise Equivalent Level (CNEL): Similar to L dn , CNEL is the energy-average
of the A-weighted sound levels occurring over a 24-hour period, with a 10 dB penalty
applied to A-weighted sound levels occurring during the nighttime hours (10 p.m.-7 a.m.),
and a 5 dB penalty applied to the A-weighted sound levels occurring during evening hours
(7 p.m.-10 p.m.). The CNEL is usually within 1 dB of the L dn , and for all intents and
purposes, the two are interchangeable. As it is easier to compute and of more common use,
the L dn is used as the long-term noise measure in this study.

1.9

Sound Propagation/Geometric Spreading

Sound from a localized source (i.e., point source) propagates uniformly outward in a spherical
pattern; therefore, this type of propagation is called spherical spreading. The sound level
attenuates (or decreases) at a rate of 6 dB for each doubling of distance from a point/stationary
source as its energy is continuously spread out over a spherical surface (see Figure B).

2

Egan, Architectural Acoustics, 1988, Page 21.

SOURCE: Caltrans TeNS, 2009

Figure B
Point Source Spreading with Distance

APPENDIX B
Continuous Measured Hourly Noise Levels, and Noise Level Calculations

Long-Term 24 Hour Continuous Noise Monitoring
Model Input Sheet

Project:
Date:
Site:

City of Modesto's Del Rio Project
Wednesday, September 23, 2015

Thursday, September 24, 2015

Front Yard of 816 Ladd Road

Hour Leq Lmax L50 L90
19:00 53.6 68.5 52.2 49.3
20:00 51.8 63.7 50.9 48.1
21:00 50.7 61.5 50.0 47.4
22:00 48.2 60.6 46.5 43.5
23:00 46.8 61.9 44.5 42.7
0:00 45.2 57.0 43.6 42.4
1:00 45.2 58.4 43.4 42.3
2:00 46.1 58.5 43.8 42.5
3:00 48.3 64.2 45.4 43.1
4:00 50.0 63.2 48.0 44.5
5:00 50.3 62.5 49.5 46.4
6:00 52.5 58.9 52.0 48.9
7:00 54.3 62.3 53.7 51.7
8:00 51.2 64.8 50.8 49.1
9:00 49.8 66.1 49.0 46.6
10:00 48.5 60.8 47.5 45.5
11:00 50.1 59.9 48.7 46.6
12:00 48.1 60.4 47.5 45.0
13:00 48.8 63.7 47.7 46.0
14:00 49.4 60.8 48.7 46.5
15:00 49.7 57.5 49.3 47.2
16:00 50.2 68.8 49.3 47.1
17:00 51.1 64.6 50.4 48.2
18:00 53.1 68.6 51.8 48.9

Averages
Daytime (7 a.m. - 10 p.m.)
Nighttime (10 p.m. - 7 a.m.)

Leq
51.1
48.7

Lmax
63.5
60.6

L50
49.8
46.3

L90
47.5
44.0

Uppermost-Level
Daytime (7 a.m. - 10 p.m.)
Nighttime (10 p.m. - 7 a.m.)

Leq
54.3
52.5

Lmax
68.8
64.2

L50
53.7
52.0

L90
51.7
48.9

Percentage of Energy
Daytime
Nighttime

74%
26%

Calculated Ldn, dBA
55.6

Long-Term 24 Hour Continuous Noise Monitoring
Model Input Sheet

Project:
Date:

City of Modesto's Del Rio Project
Thursday, September 24, 2015

Site:

Front Yard of 816 Ladd Road

Hour Leq Lmax L50 L90
19:00 52.2 67.2 51.0 47.1
20:00 52.6 71.9 50.5 46.2
21:00 50.4 66.3 49.0 45.2
22:00 49.6 61.5 48.2 45.2
23:00 49.1 64.9 47.1 45.1
0:00 47.1 58.7 45.4 43.4
1:00 46.3 61.0 44.8 43.5
2:00 47.9 59.5 47.0 45.0
3:00 49.7 64.9 47.5 44.8
4:00 50.0 63.0 48.5 45.2
5:00 52.2 63.9 50.5 46.4
6:00 54.3 64.0 53.3 49.5
7:00 55.0 63.0 54.5 51.6
8:00 51.4 61.9 50.9 48.1
9:00 49.6 65.9 47.6 45.6
10:00 47.5 60.1 46.7 45.0
11:00 48.1 62.1 47.1 44.7
12:00 48.2 61.3 46.9 44.5
13:00 53.0 67.9 48.3 45.2
14:00 52.4 70.4 49.0 45.9
15:00 48.8 60.6 48.2 45.8
16:00 49.7 62.6 48.9 46.5
17:00 49.9 62.6 49.3 47.0
18:00 51.3 63.7 50.4 47.8

Friday, September 25, 2015

Averages
Daytime (7 a.m. - 10 p.m.)
Nighttime (10 p.m. - 7 a.m.)

Leq
51.2
50.3

Lmax
64.5
62.4

L50
49.2
48.0

L90
46.4
45.3

Uppermost-Level
Daytime (7 a.m. - 10 p.m.)
Nighttime (10 p.m. - 7 a.m.)

Leq
55.0
54.3

Lmax
71.9
64.9

L50
54.5
53.3

L90
51.6
49.5

Percentage of Energy
Daytime
Nighttime

67%
33%

Calculated Ldn, dBA
56.8

Long-Term 24 Hour Continuous Noise Monitoring
Model Input Sheet

Project:
Date:

City of Modesto's Del Rio Project
Friday, September 25, 2015

Site:

Front Yard of 816 Ladd Road

Hour Leq Lmax L50 L90
19:00 50.8 71.7 49.7 46.4
20:00 50.7 63.4 49.5 46.1
21:00 49.3 57.9 48.5 45.5
22:00 50.2 69.2 48.6 45.5
23:00 47.4 60.8 45.9 44.0
0:00 46.4 58.9 45.1 43.4
1:00 46.6 67.2 44.3 42.5
2:00 44.7 59.6 43.2 42.2
3:00 45.7 62.3 43.7 42.4
4:00 45.6 55.1 44.4 43.0
5:00 49.4 60.1 46.9 44.3
6:00 49.3 65.1 48.2 44.9
7:00 49.6 64.4 49.0 47.0
8:00 49.6 62.5 48.8 47.0
9:00 49.6 61.2 48.8 46.5
10:00 49.5 67.0 48.3 46.2
11:00 49.9 67.5 47.9 46.0
12:00 48.5 59.1 47.8 45.4
13:00 49.1 62.6 48.6 46.0
14:00 49.9 59.8 48.7 46.3
15:00 49.6 67.8 48.8 46.1
16:00 49.8 58.6 49.1 46.6
17:00 49.4 63.9 48.8 46.2
18:00 50.7 71.5 49.3 46.2

Saturday, September 26, 2015

Averages
Daytime (7 a.m. - 10 p.m.)
Nighttime (10 p.m. - 7 a.m.)

Leq
49.8
47.7

Lmax
63.9
62.0

L50
48.8
45.6

L90
46.2
43.6

Uppermost-Level
Daytime (7 a.m. - 10 p.m.)
Nighttime (10 p.m. - 7 a.m.)

Leq
50.8
50.2

Lmax
71.7
69.2

L50
49.7
48.6

L90
47.0
45.5

Percentage of Energy
Daytime
Nighttime

73%
27%

Calculated Ldn, dBA
54.4

Long-Term 24 Hour Continuous Noise Monitoring
Model Input Sheet

Project:
Date:

City of Modesto's Del Rio Project
Saturday, September 26, 2015

Site:

Front Yard of 816 Ladd Road

Hour Leq Lmax L50 L90
19:00 59.3 76.7 49.1 46.1
20:00 51.3 72.3 47.4 44.6
21:00 49.5 64.4 48.0 45.3
22:00 48.8 61.9 47.5 44.4
23:00 49.0 62.8 47.4 43.8
0:00 47.9 66.1 45.1 42.5
1:00 47.9 66.0 44.3 42.3
2:00 46.2 61.2 42.9 42.1
3:00 44.9 59.1 42.7 41.5
4:00 46.1 59.8 44.0 42.2
5:00 46.8 55.6 45.4 42.8
6:00 47.4 59.1 45.8 43.1
7:00 49.2 58.4 48.0 45.2
8:00 48.3 64.6 46.7 44.6
9:00 48.3 62.2 46.5 44.3
10:00 46.6 56.2 45.8 43.5
11:00 47.1 67.4 45.4 43.3
12:00 47.6 66.6 45.9 43.6
13:00 46.1 61.1 45.5 43.4
14:00 46.2 61.6 45.0 43.2
15:00 54.3 73.9 46.4 44.2
16:00 51.8 71.3 47.0 44.7
17:00 47.9 62.0 47.0 44.7
18:00 50.7 67.5 49.1 45.6

Sunday, September 27, 2015

Averages
Daytime (7 a.m. - 10 p.m.)
Nighttime (10 p.m. - 7 a.m.)

Leq
51.5
47.4

Lmax
65.7
61.3

L50
46.9
45.0

L90
44.4
42.7

Uppermost-Level
Daytime (7 a.m. - 10 p.m.)
Nighttime (10 p.m. - 7 a.m.)

Leq
59.3
49.0

Lmax
76.7
66.1

L50
49.1
47.5

L90
46.1
44.4

Percentage of Energy
Daytime
Nighttime

81%
19%

Calculated Ldn, dBA
54.7

Long-Term 24 Hour Continuous Noise Monitoring
Model Input Sheet

Project:
Date:

City of Modesto's Del Rio Project
Sunday, September 27, 2015

Site:

Front Yard of 816 Ladd Road

Hour Leq Lmax L50 L90
19:00 51.2 63.1 49.8 47.2
20:00 52.2 68.7 50.4 46.7
21:00 49.9 61.7 48.3 45.3
22:00 48.2 59.5 46.4 43.0
23:00 46.2 60.2 44.2 42.4
0:00 44.1 53.0 43.1 42.2
1:00 44.5 57.8 43.6 42.4
2:00 45.4 58.1 43.8 42.7
3:00 47.2 60.4 44.4 42.8
4:00 50.9 70.9 46.9 43.8
5:00 51.6 61.5 50.1 45.8
6:00 51.9 62.9 51.1 48.2
7:00 52.8 61.0 52.5 50.4
8:00 51.4 63.1 50.7 49.1
9:00 49.8 62.0 49.1 47.2
10:00 49.0 60.1 48.1 46.3
11:00 48.1 62.8 47.1 45.0
12:00 49.4 65.6 47.7 45.4
13:00 46.8 58.3 46.4 44.3
14:00 47.7 62.3 46.4 44.3
15:00 48.3 69.1 46.9 44.7
16:00 48.7 66.4 46.8 44.9
17:00 49.6 60.9 48.3 46.3
18:00 51.5 63.7 50.1 47.3

Monday, September 28, 2015

Averages
Daytime (7 a.m. - 10 p.m.)
Nighttime (10 p.m. - 7 a.m.)

Leq
50.1
48.7

Lmax
63.3
60.5

L50
48.6
46.0

L90
46.3
43.7

Uppermost-Level
Daytime (7 a.m. - 10 p.m.)
Nighttime (10 p.m. - 7 a.m.)

Leq
52.8
51.9

Lmax
69.1
70.9

L50
52.5
51.1

L90
50.4
48.2

Percentage of Energy
Daytime
Nighttime

70%
30%

Calculated Ldn, dBA
55.4

Long-Term 24 Hour Continuous Noise Monitoring
Model Input Sheet

Project:
Date:

City of Modesto's Del Rio Project
Monday, September 28, 2015

Site:

Front Yard of 816 Ladd Road

Hour Leq Lmax L50 L90
19:00 51.6 62.4 50.4 46.7
20:00 48.1 62.7 47.1 44.6
21:00 47.6 63.2 46.6 44.1
22:00 45.9 63.4 45.0 43.5
23:00 45.2 55.3 44.4 43.1
0:00 45.2 59.1 43.1 42.2
1:00 43.5 54.0 42.7 41.9
2:00 43.5 57.5 42.8 42.1
3:00 44.4 53.6 43.4 42.2
4:00 45.9 57.7 44.7 43.0
5:00 48.3 58.3 47.2 44.2
6:00 50.7 67.2 49.7 46.8
7:00 51.4 61.9 50.8 48.4
8:00 50.3 63.5 49.7 47.5
9:00 49.4 61.8 48.6 46.4
10:00 49.4 66.1 48.2 45.7
11:00 48.5 65.1 47.3 45.2
12:00 49.1 65.5 47.2 44.6
13:00 48.9 63.8 47.3 45.0
14:00 49.3 62.7 47.7 45.6
15:00 48.9 62.8 48.1 45.9
16:00 48.9 65.7 47.7 45.4
17:00 49.7 63.2 48.9 46.9
18:00 53.3 72.6 50.4 47.7

Tuesday, September 29, 2015

Averages
Daytime (7 a.m. - 10 p.m.)
Nighttime (10 p.m. - 7 a.m.)

Leq
49.9
46.5

Lmax
64.2
58.5

L50
48.4
44.8

L90
46.0
43.2

Uppermost-Level
Daytime (7 a.m. - 10 p.m.)
Nighttime (10 p.m. - 7 a.m.)

Leq
53.3
50.7

Lmax
72.6
67.2

L50
50.8
49.7

L90
48.4
46.8

Percentage of Energy
Daytime
Nighttime

78%
22%

Calculated Ldn, dBA
53.6

Long-Term 24 Hour Continuous Noise Monitoring
Model Input Sheet

Project:
Date:

City of Modesto's Del Rio Project
Tuesday, September 29, 2015

Site:

Front Yard of 816 Ladd Road

Hour Leq Lmax L50 L90
19:00 49.8 62.6 48.9 46.5
20:00 49.4 64.6 48.3 45.2
21:00 47.6 55.7 46.7 43.6
22:00 46.8 60.7 45.5 43.1
23:00 44.9 57.6 43.8 42.4
0:00 43.8 54.2 43.1 42.2
1:00 43.4 59.2 42.7 41.9
2:00 43.5 55.8 42.7 42.1
3:00 45.2 61.3 43.0 42.0
4:00 46.5 59.9 44.9 42.8
5:00 47.8 62.4 46.8 44.2
6:00 52.0 70.5 49.7 46.7
7:00 51.7 61.0 51.1 47.9
8:00 51.3 63.8 50.3 48.0
9:00 49.4 64.3 48.7 46.8
10:00 50.2 67.2 48.8 47.0
11:00 49.3 65.2 48.0 46.0
12:00 48.0 64.7 46.6 44.4
13:00 47.9 61.9 47.1 44.6
14:00 49.7 60.5 48.3 46.0
15:00 50.1 65.0 48.7 46.2
16:00 50.7 63.2 50.1 47.5
17:00 51.5 65.8 50.8 48.2
18:00 49.8 63.3 48.9 46.4

Wednesday, September 30, 2015

Averages
Daytime (7 a.m. - 10 p.m.)
Nighttime (10 p.m. - 7 a.m.)

Leq
49.9
46.9

Lmax
63.3
60.2

L50
48.8
44.7

L90
46.3
43.0

Uppermost-Level
Daytime (7 a.m. - 10 p.m.)
Nighttime (10 p.m. - 7 a.m.)

Leq
51.7
52.0

Lmax
67.2
70.5

L50
51.1
49.7

L90
48.2
46.7

Percentage of Energy
Daytime
Nighttime

77%
23%

Calculated Ldn, dBA
53.9

Long-Term 24 Hour Continuous Noise Monitoring
Model Input Sheet

Project:
Date:

City of Modesto's Del Rio Project
Wednesday, September 23, 2015

Site:

By the Pool in Backyard of 117 Stewart Road

Hour Leq Lmax L50 L90
18:00 58.7 67.5 57.9 53.8
19:00 58.0 69.6 57.0 52.6
20:00 57.4 72.2 56.3 50.0
21:00 55.6 72.9 54.3 48.6
22:00 54.3 68.4 52.0 44.2
23:00 53.7 69.5 48.2 39.5
0:00 50.4 63.2 42.8 38.6
1:00 52.3 68.0 41.8 38.4
2:00 50.9 67.5 39.8 38.3
3:00 52.7 69.2 42.5 38.5
4:00 57.8 68.1 56.2 45.9
5:00 58.2 68.8 56.8 51.1
6:00 58.8 70.1 57.9 53.7
7:00 59.1 69.8 58.4 54.6
8:00 59.3 74.7 57.3 52.8
9:00 57.2 67.8 56.0 49.8
10:00 56.1 70.8 54.4 48.1
11:00 55.7 69.7 54.0 47.2
12:00 56.4 69.4 54.6 48.2
13:00 56.4 67.1 55.1 49.1
14:00 56.9 69.6 55.6 50.2
15:00 58.2 69.3 57.3 52.7
16:00 58.4 70.2 57.6 53.2
17:00 58.2 69.8 57.4 52.7

Thursday, September 24, 2015

Averages
Daytime (7 a.m. - 10 p.m.)
Nighttime (10 p.m. - 7 a.m.)

Leq
57.6
55.4

Lmax
70.0
68.1

L50
56.2
48.7

L90
50.9
43.1

Uppermost-Level
Daytime (7 a.m. - 10 p.m.)
Nighttime (10 p.m. - 7 a.m.)

Leq
59.3
58.8

Lmax
74.7
70.1

L50
58.4
57.9

L90
54.6
53.7

Percentage of Energy
Daytime
Nighttime

73%
27%

Calculated Ldn, dBA
62.2

Long-Term 24 Hour Continuous Noise Monitoring
Model Input Sheet

Project:
Date:

City of Modesto's Del Rio Project
Thursday, September 24, 2015

Site:

By the Pool in Backyard of 117 Stewart Road

Hour Leq Lmax L50 L90
18:00 58.2 70.6 57.4 52.7
19:00 58.7 75.6 57.9 52.3
20:00 57.7 67.1 56.7 49.5
21:00 56.2 67.7 54.8 47.4
22:00 56.9 78.5 52.1 42.1
23:00 54.8 67.6 50.6 40.5
0:00 52.0 67.8 44.0 39.5
1:00 50.1 64.3 42.5 39.3
2:00 50.7 66.9 40.2 38.7
3:00 53.3 68.7 45.5 39.5
4:00 57.8 67.4 56.0 46.8
5:00 58.9 72.1 58.3 52.3
6:00 59.6 72.5 58.9 54.4
7:00 59.4 67.6 58.6 54.7
8:00 57.8 69.0 56.8 51.6
9:00 56.8 67.3 55.3 49.6
10:00 56.6 66.9 55.2 50.0
11:00 57.0 72.7 55.5 49.6
12:00 60.5 77.0 57.1 51.5
13:00 57.4 70.8 55.8 50.4
14:00 57.4 70.5 56.1 50.3
15:00 57.3 68.0 56.4 51.4
16:00 58.1 70.5 57.2 53.1
17:00 58.3 68.7 57.6 53.3

Friday, September 25, 2015

Averages
Daytime (7 a.m. - 10 p.m.)
Nighttime (10 p.m. - 7 a.m.)

Leq
58.0
56.1

Lmax
70.0
69.5

L50
56.6
49.8

L90
51.2
43.7

Uppermost-Level
Daytime (7 a.m. - 10 p.m.)
Nighttime (10 p.m. - 7 a.m.)

Leq
60.5
59.6

Lmax
77.0
78.5

L50
58.6
58.9

L90
54.7
54.4

Percentage of Energy
Daytime
Nighttime

72%
28%

Calculated Ldn, dBA
62.8

Long-Term 24 Hour Continuous Noise Monitoring
Model Input Sheet

Project:
Date:

City of Modesto's Del Rio Project
Friday, September 25, 2015

Site:

By the Pool in Backyard of 117 Stewart Road

Hour Leq Lmax L50 L90
18:00 58.6 68.7 57.8 54.1
19:00 57.0 69.5 56.1 51.5
20:00 56.7 73.4 55.5 50.2
21:00 56.1 64.5 55.3 49.5
22:00 57.1 73.8 55.7 49.0
23:00 55.0 68.9 52.4 43.4
0:00 53.2 71.6 47.5 40.0
1:00 54.7 77.1 45.1 40.0
2:00 50.4 68.2 42.2 39.7
3:00 52.5 72.5 42.6 39.7
4:00 56.7 67.4 52.1 43.7
5:00 57.8 70.2 56.0 47.3
6:00 58.5 79.2 56.4 50.0
7:00 58.1 69.9 56.9 50.4
8:00 58.3 78.8 56.7 51.9
9:00 57.8 69.6 56.6 51.9
10:00 58.5 69.8 57.0 52.4
11:00 58.6 76.5 56.4 51.1
12:00 59.4 84.3 56.8 51.5
13:00 60.6 87.1 55.5 50.2
14:00 60.2 81.4 58.3 53.2
15:00 58.1 75.0 57.1 53.2
16:00 58.1 67.5 57.3 53.6
17:00 58.5 69.7 57.4 52.9

Saturday, September 26, 2015

Averages
Daytime (7 a.m. - 10 p.m.)
Nighttime (10 p.m. - 7 a.m.)

Leq
58.5
55.8

Lmax
73.7
72.1

L50
56.7
50.0

L90
51.8
43.6

Uppermost-Level
Daytime (7 a.m. - 10 p.m.)
Nighttime (10 p.m. - 7 a.m.)

Leq
60.6
58.5

Lmax
87.1
79.2

L50
58.3
56.4

L90
54.1
50.0

Percentage of Energy
Daytime
Nighttime

76%
24%

Calculated Ldn, dBA
62.7

Long-Term 24 Hour Continuous Noise Monitoring
Model Input Sheet

Project:
Date:

City of Modesto's Del Rio Project
Saturday, September 26, 2015

Site:

By the Pool in Backyard of 117 Stewart Road

Hour Leq Lmax L50 L90
18:00 57.9 73.1 57.0 52.4
19:00 57.3 76.2 55.8 51.6
20:00 56.3 69.4 55.3 50.2
21:00 56.6 71.0 55.4 49.5
22:00 55.7 68.7 54.4 47.8
23:00 55.7 72.4 53.6 44.6
0:00 54.5 67.6 51.2 41.5
1:00 53.6 76.2 46.4 40.1
2:00 51.8 67.2 43.6 39.8
3:00 52.1 75.4 42.1 39.3
4:00 56.3 68.0 51.9 44.3
5:00 56.7 70.1 53.5 44.6
6:00 55.4 68.1 52.9 44.8
7:00 55.8 73.5 53.5 45.9
8:00 55.2 75.0 53.0 48.0
9:00 56.4 68.3 55.0 50.0
10:00 56.2 77.3 54.3 48.5
11:00 55.6 67.6 54.2 46.7
12:00 60.9 69.2 60.8 58.6
13:00 57.9 70.0 55.8 48.6
14:00 55.7 71.3 54.1 46.5
15:00 55.8 69.9 54.0 46.9
16:00 56.7 78.6 54.1 47.8
17:00 57.1 76.9 55.1 50.3

Sunday, September 27, 2015

Averages
Daytime (7 a.m. - 10 p.m.)
Nighttime (10 p.m. - 7 a.m.)

Leq
57.0
54.9

Lmax
72.5
70.4

L50
55.2
50.0

L90
49.4
43.0

Uppermost-Level
Daytime (7 a.m. - 10 p.m.)
Nighttime (10 p.m. - 7 a.m.)

Leq
60.9
56.7

Lmax
78.6
76.2

L50
60.8
54.4

L90
58.6
47.8

Percentage of Energy
Daytime
Nighttime

73%
27%

Calculated Ldn, dBA
61.7

Long-Term 24 Hour Continuous Noise Monitoring
Model Input Sheet

Project:
Date:

City of Modesto's Del Rio Project
Sunday, September 27, 2015

Site:

By the Pool in Backyard of 117 Stewart Road

Hour Leq Lmax L50 L90
18:00 57.6 78.2 55.8 50.8
19:00 57.4 76.9 55.6 50.1
20:00 56.5 75.6 55.0 48.1
21:00 55.5 65.7 54.1 46.2
22:00 55.3 72.5 52.4 44.7
23:00 53.2 69.4 48.4 40.6
0:00 49.9 66.3 42.9 39.3
1:00 49.9 69.0 42.0 39.3
2:00 50.1 69.1 42.2 39.4
3:00 51.8 69.4 41.7 39.1
4:00 58.2 69.3 55.7 45.1
5:00 58.8 69.0 58.0 52.4
6:00 59.3 71.1 58.7 54.5
7:00 59.4 69.1 58.8 55.2
8:00 59.1 73.1 58.4 54.6
9:00 57.4 69.0 56.3 51.8
10:00 58.1 69.5 56.6 52.4
11:00 58.2 67.1 57.2 53.2
12:00 58.1 67.8 57.3 53.1
13:00 56.9 69.0 55.5 49.8
14:00 57.0 68.0 55.7 49.4
15:00 57.2 69.5 56.1 49.5
16:00 57.3 68.6 56.1 50.7
17:00 57.6 70.1 56.8 51.5

Monday, September 28, 2015

Averages
Daytime (7 a.m. - 10 p.m.)
Nighttime (10 p.m. - 7 a.m.)

Leq
57.7
55.6

Lmax
70.5
69.5

L50
56.4
49.1

L90
51.1
43.8

Uppermost-Level
Daytime (7 a.m. - 10 p.m.)
Nighttime (10 p.m. - 7 a.m.)

Leq
59.4
59.3

Lmax
78.2
72.5

L50
58.8
58.7

L90
55.2
54.5

Percentage of Energy
Daytime
Nighttime

73%
27%

Calculated Ldn, dBA
62.4

Long-Term 24 Hour Continuous Noise Monitoring
Model Input Sheet

Project:
Date:

City of Modesto's Del Rio Project
Monday, September 28, 2015

Site:

By the Pool in Backyard of 117 Stewart Road

Hour Leq Lmax L50 L90
18:00 57.6 68.7 56.5 51.6
19:00 58.5 79.3 56.0 50.4
20:00 55.1 66.8 53.6 48.0
21:00 55.1 70.2 53.6 48.2
22:00 53.3 66.4 50.3 42.0
23:00 52.1 69.6 47.8 40.9
0:00 49.5 68.2 43.4 41.1
1:00 49.6 68.3 43.1 40.3
2:00 48.6 66.4 43.2 39.9
3:00 49.7 65.9 44.4 41.6
4:00 58.1 69.8 54.6 47.7
5:00 58.6 72.5 57.4 50.6
6:00 59.2 70.2 58.7 54.2
7:00 59.6 68.1 59.0 55.1
8:00 58.5 69.2 57.6 53.9
9:00 58.5 68.9 57.5 53.1
10:00 57.4 65.8 56.5 52.2
11:00 57.6 69.8 56.8 52.3
12:00 57.8 69.0 56.8 52.5
13:00 57.7 66.9 56.8 52.4
14:00 57.9 69.0 56.9 52.3
15:00 59.0 80.2 57.7 53.1
16:00 58.5 76.5 57.5 52.7
17:00 58.5 70.4 57.7 53.3

Saturday, October 07, 1939

Averages
Daytime (7 a.m. - 10 p.m.)
Nighttime (10 p.m. - 7 a.m.)

Leq
58.0
55.1

Lmax
70.6
68.6

L50
56.7
49.2

L90
52.1
44.3

Uppermost-Level
Daytime (7 a.m. - 10 p.m.)
Nighttime (10 p.m. - 7 a.m.)

Leq
59.6
59.2

Lmax
80.2
72.5

L50
59.0
58.7

L90
55.1
54.2

Percentage of Energy
Daytime
Nighttime

76%
24%

Calculated Ldn, dBA
62.1

Long-Term 24 Hour Continuous Noise Monitoring
Model Input Sheet

Project:
Date:

City of Modesto's Del Rio Project
Tuesday, September 29, 2015

Site:

By the Pool in Backyard of 117 Stewart Road

Hour Leq Lmax L50 L90
18:00 59.3 76.1 58.2 54.4
19:00 57.1 68.8 56.0 50.0
20:00 55.9 66.6 54.5 48.0
21:00 55.4 68.4 53.9 47.1
22:00 53.9 67.2 51.3 43.3
23:00 52.4 66.9 49.2 41.7
0:00 50.1 67.9 43.5 40.6
1:00 50.6 67.7 43.7 41.1
2:00 49.3 65.2 43.1 41.3
3:00 49.6 65.9 44.1 41.5
4:00 58.0 72.5 55.0 47.1
5:00 58.4 68.9 56.9 51.3
6:00 58.9 69.0 58.3 53.7
7:00 59.2 67.0 58.7 54.6
8:00 58.6 70.0 57.8 53.6
9:00 58.3 71.4 57.0 52.2
10:00 57.8 71.1 56.7 52.1
11:00 57.9 69.7 56.9 52.5
12:00 56.8 66.3 55.6 50.4
13:00 56.8 71.4 55.7 49.4
14:00 57.7 69.2 56.5 51.4
15:00 58.7 70.6 57.9 53.6
16:00 59.7 69.5 59.2 55.2
17:00 61.2 77.4 59.6 54.7

Wednesday, September 30, 2015

Averages
Daytime (7 a.m. - 10 p.m.)
Nighttime (10 p.m. - 7 a.m.)

Leq
58.3
55.1

Lmax
70.2
67.9

L50
56.9
49.5

L90
51.9
44.6

Uppermost-Level
Daytime (7 a.m. - 10 p.m.)
Nighttime (10 p.m. - 7 a.m.)

Leq
61.2
58.9

Lmax
77.4
72.5

L50
59.6
58.3

L90
55.2
53.7

Percentage of Energy
Daytime
Nighttime

78%
22%

Calculated Ldn, dBA
62.1

Site Preparation-Noise

Project-Generated Construction Source Noise Prediction Model
Del Rio Project - City of Modesto

Location
Threshold*

Distance to Nearest
Receiver in feet

LT-01-01
ST-01
ST-02
ST-03
ST-04

1,140
50
130
100
500
100
300

Combined Predicted
Noise Level (Leq dBA)
60
87
79
81
67
81
72

Reference Emission
Noise Levels (Lmax) at
Assumptions:
Excavator
Dump Truck
Dozer
Grader
Pickup Truck
Backhoe

Ground Type
Ground Factor

Predicted Noise Level 2
Excavator
Dump Truck
Dozer
Grader
Pickup Truck
Backhoe

50 feet 1

Usage
Factor1

85
84
85
85
55
80

0.4
0.4
0.4
0.4
0.4
0.4

Hard
0.00

Leq dBA at 50 feet 2
81.0
80.0
81.0
81.0
51.0
76.0

Combined Predicted Noise Level (Leq dBA at 50 feet)
87.2
Sources:
Obtained from the FHWA Roadway Construction Noise Model, J

1
2

Based on the following from the Federal Transit Noise and Vibra

Leq(equip) = E.L.+10*log (U.F.) - 20*log (D/50) - 10*G*log (D/50)
Where: E.L. = Emission Level;
U.F.= Usage Factor;
G = Constant that accounts for topography and ground effects; and
D = Distance from source to receiver.
*Project specific threshold

Well Drilling-Noise

Project-Generated Construction Source Noise Prediction Model
Del Rio Project - City of Modesto

Location
Threshold*

Distance to Nearest
Receiver in feet

LT-01-01
ST-01
ST-02
ST-03
ST-04

1,027
50
130
100
500
100
300

Combined Predicted
Noise Level (Leq dBA)
60
86
78
80
66
80
71

Reference Emission
Noise Levels (Lmax) at
Assumptions:
Drill Rig Truck
Compressor (air)
Jackhammer
Dump Truck
Man Lift
Generator
Pickup Truck
Pumps

Ground Type
Ground Factor

Predicted Noise Level 2
Drill Rig Truck
Compressor (air)
Jackhammer
Dump Truck
Man Lift
Generator
Pickup Truck
Pumps

50 feet 1

Usage
Factor1

84
80
85
84
85
82
55
77

0.2
0.4
0.2
0.4
0.2
0.5
0.4
0.5

Hard
0.00

Leq dBA at 50 feet 2
77.0
76.0
78.0
80.0
78.0
79.0
51.0
74.0

Combined Predicted Noise Level (Leq dBA at 50 feet)
86.2
Sources:
Obtained from the FHWA Roadway Construction Noise Model, J

1
2

Based on the following from the Federal Transit Noise and Vibra

Leq(equip) = E.L.+10*log (U.F.) - 20*log (D/50) - 10*G*log (D/50)
Where: E.L. = Emission Level;
U.F.= Usage Factor;
G = Constant that accounts for topography and ground effects; and
D = Distance from source to receiver.
*Project specific threshold

PipeLineConstruction-Noise

Project-Generated Construction Source Noise Prediction Model
Del Rio Project - City of Modesto

Location
Threshold*

Distance to Nearest
Receiver in feet

LT-01-01
ST-01
ST-02
ST-03
ST-04

1,081
50
130
100
500
100
300

Combined Predicted
Noise Level (Leq dBA)
60
87
78
81
67
81
71

Reference Emission
Noise Levels (Lmax) at
Assumptions:
Excavator
Dozer
Flat Bed Truck
Crane
Man Lift

Ground Type
Ground Factor

Predicted Noise Level 2
Excavator
Dozer
Flat Bed Truck
Crane
Man Lift

50 feet 1

Usage
Factor1

85
85
84
85
85

0.4
0.4
0.4
0.16
0.2

Hard
0.00

Leq dBA at 50 feet 2
81.0
81.0
80.0
77.0
78.0

Combined Predicted Noise Level (Leq dBA at 50 feet)
86.7
Sources:
Obtained from the FHWA Roadway Construction Noise Model, J

1
2

Based on the following from the Federal Transit Noise and Vibra

Leq(equip) = E.L.+10*log (U.F.) - 20*log (D/50) - 10*G*log (D/50)
Where: E.L. = Emission Level;
U.F.= Usage Factor;
G = Constant that accounts for topography and ground effects; and
D = Distance from source to receiver.
*Project specific threshold

Site Restoration-Noise

Project-Generated Construction Source Noise Prediction Model
Del Rio Project - City of Modesto

Location
Threshold*

Distance to Nearest
Receiver in feet

LT-01-01
ST-01
ST-02
ST-03
ST-04

1,112
50
130
100
500
100
300

Combined Predicted
Noise Level (Leq dBA)
60
87
79
81
67
81
71

Reference Emission
Noise Levels (Lmax) at
Assumptions:
Paver
Concrete Mixer Truck
Man Lift
Compactor (ground)
Concrete Mixer Truck

Ground Type
Ground Factor

Predicted Noise Level 2
Paver
Concrete Mixer Truck
Man Lift
Compactor (ground)
Concrete Mixer Truck

50 feet 1

Usage
Factor1

85
85
85
80
85

0.5
0.4
0.2
0.2
0.4

Hard
0.00

Leq dBA at 50 feet 2
82.0
81.0
78.0
73.0
81.0

Combined Predicted Noise Level (Leq dBA at 50 feet)
86.9
Sources:
Obtained from the FHWA Roadway Construction Noise Model, J

1
2

Based on the following from the Federal Transit Noise and Vibra

Leq(equip) = E.L.+10*log (U.F.) - 20*log (D/50) - 10*G*log (D/50)
Where: E.L. = Emission Level;
U.F.= Usage Factor;
G = Constant that accounts for topography and ground effects; and
D = Distance from source to receiver.
*Project specific threshold

