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INTRODUCTION
The City of Sunnyvale (City) proposes to rehabilitate the Fair Oaks Overhead Bridge (bridge). The bridge
is located on a portion of Fair Oaks Avenue between Kifer Road and Evelyn Avenue. The bridge crosses
over both Hendy Avenue and the railroad tracks owned by the Peninsula Corridor Joint Powers Board
(Caltrain). The project would rehabilitate the bridge to address the identified structural deficiencies
while providing for expanding bicycle and pedestrian amenities. The rehabilitated bridge would
maintain its current automobile capacity (two travel lanes in each direction).
This memo presents the results of the construction noise assessment completed for the project, provides
an evaluation of noise levels resulting from project construction activities, and recommends measures to
reduce construction noise levels as low as feasible. Appendix A of this memo is the technical noise
report prepared for the project that details the construction noise assessment.
The attached report presents the fundamentals of environmental noise for those who may not be
familiar with acoustical terminology or concepts, a summary of applicable regulatory criteria, and a
description of ambient noise levels in the project vicinity. The report then provides an evaluation of
noise levels resulting from project construction activities and recommends measures to reduce
construction noise levels as low as feasible.
CONSTRUCTION NOISE ASSESSMENT
Regulatory Criteria
Caltrans Standard Specifications, or any special requirements developed during the project design phase,
would regulate noise from project construction activities. Section 14‐8.02 (Noise Control) of the Caltrans
Standard Specifications states:


Do not exceed 86 dBA Lmax at 50 feet from the job site activities from 9 p.m. to 6 a.m. Use an
alternative warning method instead of a sound signal unless required by safety laws.



Equip an internal combustion engine with the manufacturer‐recommended muffler. Do not
operate an internal combustion engine on the job site without the appropriate muffler.

The following discussion details relevant local regulatory criteria.
Sunnyvale Municipal Code Title 16, Chapter 16.08 presents construction noise regulations.
Construction activity is permitted between the hours of 7:00 AM and 6:00 PM daily Mondays through
Fridays. Saturday hours of operation are between 8:00 AM and 5:00 PM. No construction activity is
allowed on Sundays or national holidays when city offices are closed.
No loud environmentally disruptive noises, such as air compressors without mufflers, continuously
running motors or generators, loud playing musical instruments, or radios, will be allowed where such
noises may be a nuisance to adjacent residential neighborhoods. Exceptions are as follows:
(a) Construction activity is permitted for detached single‐family residential properties when the work is
being performed by the owner of the property, provided no construction activity is conducted prior
to 7:00 AM or after 7:00 PM Mondays through Fridays, prior to 8:00 AM or after 7:00 PM on
Saturdays and prior to 9:00 AM or after 6:00 PM on Sundays and national holidays when city offices
are closed. It is permissible for up to two persons to assist the owner of the property so long as they
are not hired by the owner to perform the work. For purposes of this section, “detached single‐
family residential property” refers only to housing that stands completely alone with no adjoining
roof, foundation, or sides.
(b) Where emergency conditions exist, construction activity may be permitted at any hour or day of the
week. Such emergencies shall be completed as rapidly as possible to prevent any disruption to the
residential neighborhoods (Ord. 2774‐05 § 1; Ord. 2756‐04 § 1: Ord. 2704‐02 § 2).
Existing Noise Environment
An ambient noise monitoring survey was made between Monday, October 14, 2013 and Wednesday,
October 16, 2013 to document existing noise conditions at or near noise‐sensitive receptors (e.g.,
residences) adjoining the project area. The noise monitoring survey included two long‐term
measurements (LT‐1 and LT‐2) and six short‐term measurements (ST‐1 through ST‐6). An overview of the
project area, vicinity, and noise measurement locations are shown on Figure 1 of Appendix A.
Noise levels were measured with Larson Davis Model 820 Integrating Sound Level Meters (SLMs) set at
“slow” response. The Model 820 Sound Level Meters were equipped with G.R.A.S. Type 40AQ ½ ‐ inch
random incidence microphones. A windscreen was placed over the microphone during all
measurements. The sound level measuring assemblies were calibrated prior to each measurement using
a Model CAL200 acoustical calibrator. The responses of the systems were checked after the
measurement session and no calibration adjustments were made to the sound levels measured by the
SLM. At the completion of the monitoring event, the measured interval noise level data were obtained
from the SLM using the Larson Davis SLM utility software program. All instrumentation meets the
requirements of the American National Standards Institute (ANSI) SI.4‐1983 for Type 1 use.
Meteorological conditions during the measurements were generally acceptable for noise monitoring,
primarily consisting of clear to partly cloudy skies, calm to light winds, and seasonable temperatures.
The hourly trends in noise levels at LT‐1 and LT‐2 are shown on Figures 2‐4 and 5‐7, respectively, of
Appendix A. Included in each figure are the energy equivalent noise level (Leq(hr)), the maximum
instantaneous noise level (Lmax), the minimum instantaneous noise level (Lmin), and statistical noise levels
(Ln ‐ noise levels exceeded 1, 10, 50, and 90 percent of the time).

Site LT‐1 was selected to represent the ambient noise environment at the Heritage Park Apartments,
located both west and east of Fair Oaks Avenue, between the Caltrain right‐of‐way on the north and
Evelyn Avenue on the south. The measurement site was approximately 100 feet east of the Fair Oaks
Avenue centerline and acoustically equivalent to first‐row apartment units in the vicinity. Continuous
noise measurements were made at Site LT‐1 from about 2:00 p.m., October 14, 2013 to 12:00 p.m.,
October 16, 2013. The day‐night average noise level calculated based on the measured data was 66 dBA
Ldn with hourly average noise levels typically ranging from 47 to 66 dBA Leq. These data are summarized
on Figures 2‐4 of Appendix A.
Noise measurement location LT‐2 was selected to represent the noise environment of noise‐sensitive
land uses along Dwight Avenue, east of Fair Oaks Avenue and Kifer Road. The measurement site was
equivalent to the rear yard of 830 Dwight Avenue. The day‐night average noise level calculated based on
the measured data was 65 dBA Ldn. Hourly average noise levels at this site ranged from 47 to 63 dBA Leq.
These data are summarized on Figures 5‐7 of Appendix A.
Short‐term noise measurements were made at six additional locations to complete the ambient noise
survey. The primary noise source affecting measured noise levels at each of the sites was local and
distant vehicle traffic (including passing trains) and local neighborhood activities. The locations of the
short‐term noise measurements are also shown on Figure 1 of Appendix A. Table 1, below, summarizes
the noise level data collected at each of the sites.
TABLE 1

Short‐Term Noise Measurement Data Collected on October 16, 2013
Time
Noise Measurement Location
Begin
Lmax
L(1)
L(10)
L(50)
ST‐1: Victory Village Park.
1220
71
69
63
58
ST‐2: Front of 842 Dwight Avenue.
1230
59
55
52
48
ST‐3: Heritage Park Apartments, Units
1250
66
64
59
53
301‐307.
ST‐4: Heritage Park Apartments, Units
1310
67
58
52
48
18‐19.
ST‐5: Washington Avenue residences
1330
70
53
52
49
east of Deodar Way.
ST‐6: Heritage Park Apartments, Units
1350
61
60
55
50
104‐108.

L(90)
53
45

10‐min.
Leq
60
49

47

56

44

50

45

51

47

52

Description of Project Construction Activities
The project will require construction on and immediately adjacent to the bridge, including intersections
of Fair Oaks Avenue with Kifer Road and Evelyn Avenue as well as the underpass portion of Hendy
Avenue.
For planning purposes, the project engineers have proposed a six‐phase construction process, detailed
below. Final construction staging will be further refined during the final design phase.
To help accelerate the overall construction process, for the first three phases of construction, the City will
close the portion of Hendy Avenue beneath the bridge between the north entrance to the Home Depot
parking lot and Kifer Road. Vehicular and pedestrian access will be maintained up to but not beyond the
Hendy Avenue driveway into The Home Depot.
Stage 1: Duration of Approximately 4 weeks





Remove existing median
Construct central portion of abutments 1 and 11
Construct bent footing retrofits at all bridge columns

Stage 2: Duration of Approximately 19 weeks






Remove/replace existing railing
Construct western section of abutments 1 and 11
Continue footing retrofits
Begin bent cap retrofits
Construct new bents (7, 8, and 9) and footings/columns

Stage 3: Duration of Approximately 34 weeks:








Construct sidewalk, curb, gutter, and retaining wall
Construct eastern portions of abutments 1 and 11
Continue bent cap retrofits
Widen bridge on eastern side
Construct sidewalk, curb, and gutter and curb ramp at Kifer Road
Remove easterly bents 7, 8, and 9
Construct Hendy Avenue, including sidewalks, curbs, and gutters

Stage 4: Duration of Approximately 5 weeks




Construct sidewalk, curb, gutter, and curb ramp along Evelyn Avenue intersection,
Fair Oaks Avenue (widened portion of bridge), and Hendy Avenue underpass area
Construct median along Fair Oaks Avenue
Construct polyester concrete overlay of Fair Oaks

Stage 5: Duration of Approximately 6 weeks



Construct sidewalk, curb, gutter, and curb ramp along Evelyn Avenue (southeast
quadrant of intersection) and Kifer Road (northeast quadrant)
Remove pedestrian overcrossing structure

Stage 6: Duration of Approximately 6 weeks




Construct sidewalk, curb, gutter, and curb ramp along Evelyn Avenue (southwest
quadrant of intersection) and remove/replace median at Evelyn Avenue/Fair Oaks
Avenue intersection
Replace curb ramp at Kifer Road/Fair Oaks Avenue intersection (northwest quadrant)
and remove/replace median.

Construction Methods
Abutment retrofits: The project will retrofit the abutments located behind abutments 1 and 11. This will
entail drilling deep into the ground from a drill rig atop the bridge deck. Drilling and retrofit work will be
divided into three stages for each abutment (construction stages 1‐3 above). The first stage will entail
drilling and casting the central portion of the abutments; then the west sides and then the east sides.

Footing retrofits: Each of the existing bridge footings will be improved. This will entail excavation at each
bridge column down to the level of the existing footing so that the retrofit work can overlay the existing
footings.
Column relocations: The eastern columns at bents 7, 8, and 9 will be relocated to accommodate the
widening as well as to improve operations of the Hendy Avenue underpass area. This work will require
excavation to a depth to create a new footing for each column.
Falsework: Falsework will be required for construction of the bridge widening. The falsework will have
openings over the Caltrain tracks with minimum vertical clearances of 22.5 feet and minimum horizontal
clearance of 20 feet, per preliminary discussions with Caltrain. Falsework at select locations within the
Heritage Park Apartments complex parking lot, with a minimum temporary vertical clearance of 14.0 feet
and a minimum temporary horizontal clearance of 20.0 feet, will also be necessary to maintain existing
traffic patterns.
Construction Noise Levels
Noise generated by project‐related construction activities would be a function of the noise levels
generated by individual pieces of construction equipment, the type and amount of equipment operating
at any given time, the timing and duration of construction activities, the proximity of nearby sensitive
land uses, and the presence or lack of shielding at these sensitive land uses. Construction noise levels
would vary on a day‐to‐day basis during each phase of construction depending on the specific task being
completed. Each construction phase would require a different combination of construction equipment
necessary to complete the task and differing usage factors for such equipment. Construction noise would
primarily result from the operation of heavy construction equipment and the arrival and departure of
heavy‐duty trucks.
Demolition and construction activities are estimated to result in hourly average noise levels of 78 to 88
dBA Leq at a distance of 50 feet. Construction generated noise levels drop off at a rate of about 6 dBA per
doubling of distance between the source and receptor; therefore the noise levels calculated at 100 feet
would be about 6 dBA less. At a distance of 200 feet, demolition and construction noise levels would be
approximately 12 dBA less than the source noise levels referenced above. Structures that interrupt the
line‐of‐sight between the noise source and receptor would provide a minimum 5 dBA of acoustical
shielding. Table 2 summarizes the results of the calculations made to quantify hourly average
construction noise levels during the six construction stages at the nearest receptors.
TABLE 2

Receptor
LT‐1
LT‐2
ST‐1
ST‐2
ST‐3
ST‐4
ST‐5
ST‐6

Range of Noise Levels (dBA, Leq) at Nearest Receptors during Individual Stages of
Construction
Typical
Daytime
Noise
Level
63
62
60
49
56
50
51
52

Stage 1
(4 weeks)

Stage 2
(19 weeks)

Stage 3
(34 weeks)

Stage 4
(5 weeks)

Stage 5
(6 weeks)

Stage 6
(6 weeks)

46‐82
45‐75
44‐77
45‐70
49‐82
50‐74
46‐75
46‐75

47‐82
45‐74
44‐72
45‐70
51‐82
51‐74
47‐76
47‐75

47‐85
45‐82
44‐73
45‐69
51‐85
51‐74
47‐76
47‐77

47‐85
45‐82
44‐80
45‐69
51‐85
51‐74
47‐76
47‐77

45‐74
44‐81
43‐86
44‐75
48‐90
48‐72
45‐70
45‐73

45‐69
44‐81
43‐86
44‐75
48‐61
48‐60
45‐65
45‐73

As shown in Table 2, above, construction noise levels would vary widely depending primarily on the
proximity of the construction areas to receptors and whether or not construction activities would be
within the line‐of‐sight of receptors. At times during the construction of the project, noise from distant
construction activities would fall below existing ambient noise levels. At other times, such as when
construction occurs in areas adjacent to existing receptors, construction noise levels would exceed
ambient noise conditions by 20 to 34 dBA Leq.
The total duration of project construction activities is estimated to be approximately 18.5 months (74
weeks); however, this analysis conservatively assumes that the amount of time where construction noise
levels would be expected to substantially exceed ambient noise conditions would be about two‐thirds of
the overall construction period (less than 12 months). This assumption is based on the fact that
construction activities would not be stationary at any one point over the entire construction period and
would generally move as work progresses over the approximate 0.3 mile project corridor.
Construction Noise Control Measures
To reduce the effects of temporary noise attributable to project construction activities, the following
standard measures should be implemented at the project site:


Require all construction equipment to conform to Section 14‐8. 02, Noise Control, of the latest
Standard Specifications.



Project construction operations shall be required to use available noise suppression devices and
techniques and to limit construction hours per the Sunnyvale Municipal Code. Construction
activity is permitted between the hours of 7:00 AM and 6:00 PM daily Mondays through Fridays.
Saturday hours of operation are between 8:00 AM and 5:00 PM. No construction activity is
allowed on Sundays or national holidays when city offices are closed.



A construction noise logistics plan that specifies hours of construction, noise and vibration
minimization measures, posting or notification of construction schedules, and designation of a
noise disturbance coordinator who would respond to neighborhood complaints shall be required
to be in place prior to the start of construction and implemented during construction to reduce
noise impacts on neighboring residents and other uses. The construction noise logistics plan shall
include, but not be limited to, the following measures to reduce construction noise levels as low
as practical:
Noise Notification Measures
o

Neighbors located adjacent to the construction site shall be notified of the construction
schedule in writing.

o

The construction contractor shall designate a noise disturbance coordinator that will be
responsible for responding to noise complaints during the construction phase. The name
and phone number of the noise disturbance coordinator will be conspicuously posted at
construction areas and on all advanced notifications.

o

The construction contractor shall develop a reporting program that documents
complaints received, actions taken to resolve problems, and effectiveness of these
actions.

o

The construction contractor shall hold a preconstruction meeting with the job inspectors
and the general contractor/on‐site project manager to confirm that noise mitigation and
practices (including construction hours, construction schedule, and noise coordinator)
are completed.

Noise Control Measures

Date:

o

All equipment driven by internal combustion engines shall be equipped with mufflers,
which are in good condition and appropriate for the equipment.

o

Unnecessary idling of internal combustion engines shall be prohibited.

o

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

o

The construction contractor shall locate stationary noise sources as far from sensitive
receptors as feasible. If they must be located near receptors, adequate muffling (with
enclosures where feasible and appropriate) shall be used. Any enclosure openings or
venting shall face away from sensitive receptors.

o

The construction contractor shall locate material stockpiles and staging areas as well as
maintenance/equipment staging and parking areas as far as feasible from residential
receptors.

o

The construction contractor shall construct temporary noise barriers to shield significant
stationary noise sources (e.g., drill rig while constructing Abutment #1) from nearby
receptors. Temporary noise barriers (e.g., solid plywood fences (minimum 8 feet in
height) and/or acoustical blankets) could be erected, if necessary, outside the work area
or along building facades facing the construction site.

_____________________

Signature: _______________________________
Richard Chen, Civil Engineer
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Introduction
The City of Sunnyvale (City) proposes to rehabilitate the Fair Oaks Overhead Bridge (bridge).
The bridge is located on a portion of Fair Oaks Avenue between Kifer Road and Evelyn Avenue.
The bridge crosses over both Hendy Avenue and the railroad tracks owned by the Peninsula
Corridor Joint Powers Board (Caltrain). The project would rehabilitate the bridge to address the
identified structural deficiencies while providing for expanding bicycle and pedestrian amenities.
The rehabilitated bridge would maintain its current automobile capacity (two travel lanes in each
direction).
This report presents the results of the construction noise assessment completed for the Fair Oaks
Overhead Bridge Rehabilitation Project in Sunnyvale, California. The report presents the
fundamentals of environmental noise for those who may not be familiar with acoustical
terminology or concepts, a summary of applicable regulatory criteria, and a description of
ambient noise levels in the project vicinity. The report then provides an evaluation of noise
levels resulting from project construction activities and recommends measures to reduce
construction noise levels as low as feasible.
Fundamentals of Environmental Noise
Noise may be defined as unwanted sound. Noise is usually objectionable because it is disturbing
or annoying. The objectionable nature of sound could be caused by its pitch or its loudness. Pitch
is the height or depth of a tone or sound, depending on the relative rapidity (frequency) of the
vibrations by which it is produced. Higher pitched signals sound louder to humans than sounds
with a lower pitch. Loudness is intensity of sound waves combined with the reception
characteristics of the ear. Intensity may be compared with the height of an ocean wave in that it
is a measure of the amplitude of the sound wave.
In addition to the concepts of pitch and loudness, there are several noise measurement scales
which are used to describe noise in a particular location. A decibel (dB) is a unit of measurement
which indicates the relative amplitude of a sound. The zero on the decibel scale is based on the
lowest sound level that the healthy, unimpaired human ear can detect. Sound levels in decibels
are calculated on a logarithmic basis. An increase of 10 decibels represents a ten-fold increase in
acoustic energy, while 20 decibels is 100 times more intense, 30 decibels is 1,000 times more
intense, etc. There is a relationship between the subjective noisiness or loudness of a sound and
its intensity. Each 10 decibel increase in sound level is perceived as approximately a doubling of
loudness over a fairly wide range of intensities. Technical terms are defined in Table 1.
There are several methods of characterizing sound. The most common in California is the Aweighted sound level or dBA. This scale gives greater weight to the frequencies of sound to
which the human ear is most sensitive. Representative outdoor and indoor noise levels in units of
dBA are shown in Table 2. Because sound levels can vary markedly over a short period of time,
a method for describing either the average character of the sound or the statistical behavior of the
variations must be utilized. Most commonly, environmental sounds are described in terms of an
average level that has the same acoustical energy as the summation of all the time-varying
events. This energy-equivalent sound/noise descriptor is called Leq. The most common averaging
period is hourly, but Leq can describe any series of noise events of arbitrary duration.
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The scientific instrument used to measure noise is the sound level meter. Sound level meters can
accurately measure environmental noise levels to within about plus or minus 1 dBA. Various
computer models are used to predict environmental noise levels from sources, such as roadways
and airports. The accuracy of the predicted models depends upon the distance the receptor is
from the noise source. Close to the noise source, the models are accurate to within about plus or
minus 1 to 2 dBA.
TABLE 1

Definition of Acoustical Terms Used in this Report

Term

Definition

Decibel, dB

A unit describing, the amplitude of sound, equal to 20 times the logarithm to the
base 10 of the ratio of the pressure of the sound measured to the reference
pressure. The reference pressure for air is 20.

Sound Pressure Level

Sound pressure is the sound force per unit area, usually expressed in micro
Pascals (or 20 micro Newtons per square meter), where 1 Pascal is the pressure
resulting from a force of 1 Newton exerted over an area of 1 square meter. The
sound pressure level is expressed in decibels as 20 times the logarithm to the base
10 of the ratio between the pressures exerted by the sound to a reference sound
pressure (e.g., 20 micro Pascals). Sound pressure level is the quantity that is
directly measured by a sound level meter.

Frequency, Hz

The number of complete pressure fluctuations per second above and below
atmospheric pressure. Normal human hearing is between 20 Hz and 20,000 Hz.
Infrasonic sound are below 20 Hz and Ultrasonic sounds are above 20,000 Hz.

A-Weighted Sound
Level, dBA

The sound pressure level in decibels as measured on a sound level meter using the
A-weighting filter network. The A-weighting filter de-emphasizes the very low
and very high frequency components of the sound in a manner similar to the
frequency response of the human ear and correlates well with subjective reactions
to noise.

Equivalent Noise Level,
Leq

The average A-weighted noise level during the measurement period.

Lmax, Lmin

The maximum and minimum A-weighted noise level during the measurement
period.

L01, L10, L50, L90

The A-weighted noise levels that are exceeded 1%, 10%, 50%, and 90% of the
time during the measurement period.

Day/Night Noise Level,
Ldn or DNL
Community Noise
Equivalent Level,
CNEL

The average A-weighted noise level during a 24-hour day, obtained after addition
of 10 decibels to levels measured in the night between 10:00 pm and 7:00 am.
The average A-weighted noise level during a 24-hour day, obtained after addition
of 5 decibels in the evening from 7:00 pm to 10:00 pm and after addition of 10
decibels to sound levels measured in the night between 10:00 pm and 7:00 am.

Ambient Noise Level

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

Intrusive

That noise which intrudes over and above the existing ambient noise at a given
location. The relative intrusiveness of a sound depends upon its amplitude,
duration, frequency, and time of occurrence and tonal or informational content as
well as the prevailing ambient noise level.

Source: Handbook of Acoustical Measurements and Noise Control, Harris, 1998.

2

TABLE 2

Typical Noise Levels in the Environment

Common Outdoor Activities

Noise Level (dBA)

Common Indoor Activities

110 dBA

Rock band

Jet fly-over at 1,000 feet

100 dBA
Gas lawn mower at 3 feet

90 dBA
Diesel truck at 50 feet at 50 mph

Food blender at 3 feet

80 dBA

Garbage disposal at 3 feet

70 dBA

Vacuum cleaner at 10 feet

Noisy urban area, daytime
Gas lawn mower, 100 feet
Commercial area
Heavy traffic at 300 feet

Normal speech at 3 feet

60 dBA
Large business office

Quiet urban daytime

50 dBA

Dishwasher in next room

Quiet urban nighttime
Quiet suburban nighttime

40 dBA

Theater, large conference room

30 dBA

Library
Bedroom at night, concert hall

Quiet rural nighttime
20 dBA

Broadcast/recording studio
10 dBA
0 dBA

Source: Technical Noise Supplement (TeNS), Caltrans, November 2009.
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Regulatory Criteria
Caltrans Standard Specifications, or any special requirements developed during the project
design phase, would regulate noise from project construction activities. Section 14-8.02 (Noise
Control) of the Caltrans Standard Specifications states:
•

Do not exceed 86 dBA Lmax at 50 feet from the job site activities from 9 p.m. to 6 a.m.
Use an alternative warning method instead of a sound signal unless required by safety
laws.

•

Equip an internal combustion engine with the manufacturer-recommended muffler. Do
not operate an internal combustion engine on the job site without the appropriate muffler.

The following discussion details relevant local regulatory criteria.
Sunnyvale
Sunnyvale Municipal Code Title 16, Chapter 16.08 presents construction noise regulations.
Construction activity is permitted between the hours of 7:00 AM and 6:00 PM daily Mondays
through Fridays. Saturday hours of operation are between 8:00 AM and 5:00 PM. No
construction activity is allowed on Sundays or national holidays when city offices are closed.
No loud environmentally disruptive noises, such as air compressors without mufflers,
continuously running motors or generators, loud playing musical instruments, or radios, will be
allowed where such noises may be a nuisance to adjacent residential neighborhoods. Exceptions
are as follows:
(a) Construction activity is permitted for detached single-family residential properties when the
work is being performed by the owner of the property, provided no construction activity is
conducted prior to 7:00 AM or after 7:00 PM Mondays through Fridays, prior to 8:00 AM or
after 7:00 PM on Saturdays and prior to 9:00 AM or after 6:00 PM on Sundays and national
holidays when city offices are closed. It is permissible for up to two persons to assist the
owner of the property so long as they are not hired by the owner to perform the work. For
purposes of this section, “detached single-family residential property” refers only to housing
that stands completely alone with no adjoining roof, foundation, or sides.
(b) Where emergency conditions exist, construction activity may be permitted at any hour or day
of the week. Such emergencies shall be completed as rapidly as possible to prevent any
disruption to the residential neighborhoods (Ord. 2774-05 § 1; Ord. 2756-04 § 1: Ord. 270402 § 2).
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Existing Noise Environment
An ambient noise monitoring survey was made between Monday, October 14, 2013 and
Wednesday, October 16, 2013 to document existing noise conditions at or near noise-sensitive
receptors (e.g., residences) adjoining the project area. The noise monitoring survey included two
long-term measurements (LT-1 and LT-2) and six short-term measurements (ST-1 through ST6). An overview of the project area, vicinity, and noise measurement locations are shown on
Figure 1.
Noise levels were measured with Larson Davis Model 820 Integrating Sound Level Meters
(SLMs) set at “slow” response. The Model 820 Sound Level Meters were equipped with
G.R.A.S. Type 40AQ ½ - inch random incidence microphones. A windscreen was placed over
the microphone during all measurements. The sound level measuring assemblies were calibrated
prior to each measurement using a Model CAL200 acoustical calibrator. The responses of the
systems were checked after the measurement session and no calibration adjustments were made
to the sound levels measured by the SLM. At the completion of the monitoring event, the
measured interval noise level data were obtained from the SLM using the Larson Davis SLM
utility software program. All instrumentation meets the requirements of the American National
Standards Institute (ANSI) SI.4-1983 for Type 1 use. Meteorological conditions during the
measurements were generally acceptable for noise monitoring, primarily consisting of clear to
partly cloudy skies, calm to light winds, and seasonable temperatures.
The hourly trends in noise levels at LT-1 and LT-2 are shown on Figures 2-4 and 5-7,
respectively. Included in each figure are the energy equivalent noise level (Leq(hr)), the maximum
instantaneous noise level (Lmax), the minimum instantaneous noise level (Lmin), and statistical
noise levels (Ln - noise levels exceeded 1, 10, 50, and 90 percent of the time).
Site LT-1 was selected to represent the ambient noise environment at the Heritage Park
Apartments, located both west and east of Fair Oaks Avenue, between the Caltrain right-of-way
on the north and Evelyn Avenue on the south. The measurement site was approximately 100 feet
east of the Fair Oaks Avenue centerline and acoustically equivalent to first-row apartment units
in the vicinity. Continuous noise measurements were made at Site LT-1 from about 2:00 p.m.,
October 14, 2013 to 12:00 p.m., October 16, 2013. The day-night average noise level calculated
based on the measured data was 66 dBA Ldn with hourly average noise levels typically ranging
from 47 to 66 dBA Leq. These data are summarized on Figures 2-4.
Noise measurement location LT-2 was selected to represent the noise environment of noisesensitive land uses along Dwight Avenue, east of Fair Oaks Avenue and Kifer Road. The
measurement site was equivalent to the rear yard of 830 Dwight Avenue. The day-night average
noise level calculated based on the measured data was 65 dBA Ldn. Hourly average noise levels
at this site ranged from 47 to 63 dBA Leq. These data are summarized on Figures 5-7.
Short-term noise measurements were made at six additional locations to complete the ambient
noise survey. The primary noise source affecting measured noise levels at each of the sites was
local and distant vehicle traffic (including passing trains) and local neighborhood activities. The
locations of the short-term noise measurements are also shown on Figure 1. Table 3, below,
summarizes the noise level data collected at each of the sites.
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TABLE 3

Short-Term Noise Measurement Data Collected on October 16, 2013
Time
10-min.
Noise Measurement Location
Begin Lmax
L(1)
L(10)
L(50)
L(90)
Leq
ST-1: Victory Village Park.
1220
71
69
63
58
53
60
ST-2: Front of 842 Dwight Avenue. 1230
59
55
52
48
45
49
ST-3: Heritage Park Apartments,
1250
66
64
59
53
47
56
Units 301-307.
ST-4: Heritage Park Apartments,
1310
67
58
52
48
44
50
Units 18-19.
ST-5: Washington Avenue
1330
70
53
52
49
45
51
residences east of Deodar Way.
ST-6: Heritage Park Apartments,
1350
61
60
55
50
47
52
Units 104-108.
Construction Noise Assessment
Description of Project Construction Activities
The project will require construction on and immediately adjacent to the bridge, including
intersections of Fair Oaks Avenue with Kifer Road and Evelyn Avenue as well as the underpass
portion of Hendy Avenue.
For planning purposes, the project engineers have proposed a six-phase construction process,
detailed below. Final construction staging will be further refined during the final design phase.
To help accelerate the overall construction process, for the first three phases of construction, the
City will close the portion of Hendy Avenue beneath the bridge between the north entrance to the
Home Depot parking lot and Kifer Road. Vehicular and pedestrian access will be maintained up
to but not beyond the Hendy Avenue driveway into The Home Depot.
Stage 1: Duration of Approximately 4 weeks




Remove existing median
Construct central portion of abutments 1 and 11
Construct bent footing retrofits at all bridge columns

Stage 2: Duration of Approximately 19 weeks






Remove/replace existing railing
Construct western section of abutments 1 and 11
Continue footing retrofits
Begin bent cap retrofits
Construct new bents (7, 8, and 9) and footings/columns

Stage 3: Duration of Approximately 34 weeks:



Construct sidewalk, curb, gutter, and retaining wall
Construct eastern portions of abutments 1 and 11
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Continue bent cap retrofits
Widen bridge on eastern side
Construct sidewalk, curb, and gutter and curb ramp at Kifer Road
Remove easterly bents 7, 8, and 9
Construct Hendy Avenue, including sidewalks, curbs, and gutters

Stage 4: Duration of Approximately 5 weeks





Construct sidewalk, curb, gutter, and curb ramp along Evelyn Avenue
intersection, Fair Oaks Avenue (widened portion of bridge), and Hendy
Avenue underpass area
Construct median along Fair Oaks Avenue
Construct polyester concrete overlay of Fair Oaks

Stage 5: Duration of Approximately 6 weeks



Construct sidewalk, curb, gutter, and curb ramp along Evelyn Avenue
(southeast quadrant of intersection) and Kifer Road (northeast quadrant)
Remove pedestrian overcrossing structure

Stage 6: Duration of Approximately 6 weeks




Construct sidewalk, curb, gutter, and curb ramp along Evelyn Avenue
(southwest quadrant of intersection) and remove/replace median at Evelyn
Avenue/Fair Oaks Avenue intersection
Replace curb ramp at Kifer Road/Fair Oaks Avenue intersection (northwest
quadrant) and remove/replace median.

Construction Methods
Abutment retrofits: The project will retrofit the abutments located behind abutments 1 and 11.
This will entail drilling deep into the ground from a drill rig atop the bridge deck. Drilling and
retrofit work will be divided into three stages for each abutment (construction stages 1-3 above).
The first stage will entail drilling and casting the central portion of the abutments; then the west
sides and then the east sides.
Footing retrofits: Each of the existing bridge footings will be improved. This will entail
excavation at each bridge column down to the level of the existing footing so that the retrofit
work can overlay the existing footings.
Column relocations: The eastern columns at bents 7, 8, and 9 will be relocated to accommodate
the widening as well as to improve operations of the Hendy Avenue underpass area. This work
will require excavation to a depth to create a new footing for each column.
Falsework: Falsework will be required for construction of the bridge widening. The falsework
will have openings over the Caltrain tracks with minimum vertical clearances of 22.5 feet and
minimum horizontal clearance of 20 feet, per preliminary discussions with Caltrain. Falsework
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at select locations within the Heritage Park Apartments complex parking lot, with a minimum
temporary vertical clearance of 14.0 feet and a minimum temporary horizontal clearance of 20.0
feet, will also be necessary to maintain existing traffic patterns.
Construction Noise Levels
Noise generated by project-related construction activities would be a function of the noise levels
generated by individual pieces of construction equipment, the type and amount of equipment
operating at any given time, the timing and duration of construction activities, the proximity of
nearby sensitive land uses, and the presence or lack of shielding at these sensitive land uses.
Construction noise levels would vary on a day-to-day basis during each phase of construction
depending on the specific task being completed. Each construction phase would require a
different combination of construction equipment necessary to complete the task and differing
usage factors for such equipment. Construction noise would primarily result from the operation
of heavy construction equipment and the arrival and departure of heavy-duty trucks.
Demolition and construction activities are estimated to result in hourly average noise levels of 78
to 88 dBA Leq at a distance of 50 feet. Construction generated noise levels drop off at a rate of
about 6 dBA per doubling of distance between the source and receptor; therefore the noise levels
calculated at 100 feet would be about 6 dBA less. At a distance of 200 feet, demolition and
construction noise levels would be approximately 12 dBA less than the source noise levels
referenced above. Structures that interrupt the line-of-sight between the noise source and
receptor would provide a minimum 5 dBA of acoustical shielding. Table 4 summarizes the
results of the calculations made to quantify hourly average construction noise levels during the
six construction stages at the nearest receptors.
TABLE 4

Range of Noise Levels (dBA, Leq) at Nearest Receptors during Individual
Stages of Construction

LT-1

Typical
Daytime
Noise
Level
63

LT-2

62

45-75

45-74

45-82

45-82

44-81

44-81

ST-1

60

44-77

44-72

44-73

44-80

43-86

43-86

ST-2

49

45-70

45-70

45-69

45-69

44-75

44-75

ST-3

56

49-82

51-82

51-85

51-85

48-90

48-61

ST-4

50

50-74

51-74

51-74

51-74

48-72

48-60

ST-5

51

46-75

47-76

47-76

47-76

45-70

45-65

ST-6

52

46-75

47-75

47-77

47-77

45-73

45-73

Receptor

Stage 1
(4 weeks)

Stage 2
(19 weeks)

Stage 3
(34 weeks)

Stage 4
Stage 5
Stage 6
(5 weeks) (6 weeks) (6 weeks)

46-82

47-82

47-85

47-85

45-74

45-69

As shown in Table 4, above, construction noise levels would vary widely depending primarily on
the proximity of the construction areas to receptors and whether or not construction activities
would be within the line-of-sight of receptors. At times during the construction of the project,
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noise from distant construction activities would fall below existing ambient noise levels. At
other times, such as when construction occurs in areas adjacent to existing receptors,
construction noise levels would exceed ambient noise conditions by 20 to 34 dBA Leq.
The total duration of project construction activities is estimated to be approximately 18.5 months
(74 weeks); however, this analysis conservatively assumes that the amount of time where
construction noise levels would be expected to substantially exceed ambient noise conditions
would be about two-thirds of the overall construction period (less than 12 months). This
assumption is based on the fact that construction activities would not be stationary at any one
point over the entire construction period and would generally move as work progresses over the
approximate 0.3 mile project corridor.
Construction Noise Control Measures
To reduce the effects of temporary noise attributable to project construction activities, the
following standard measures should be implemented at the project site:
•

Require all construction equipment to conform to Section 14-8. 02, Noise Control, of the
latest Standard Specifications.

•

Project construction operations shall be required to use available noise suppression
devices and techniques and to limit construction hours per the Sunnyvale Municipal
Code. Construction activity is permitted between the hours of 7:00 AM and 6:00 PM
daily Mondays through Fridays. Saturday hours of operation are between 8:00 AM and
5:00 PM. No construction activity is allowed on Sundays or national holidays when city
offices are closed.

•

A construction noise logistics plan that specifies hours of construction, noise and
vibration minimization measures, posting or notification of construction schedules, and
designation of a noise disturbance coordinator who would respond to neighborhood
complaints shall be required to be in place prior to the start of construction and
implemented during construction to reduce noise impacts on neighboring residents and
other uses. The construction noise logistics plan shall include, but not be limited to, the
following measures to reduce construction noise levels as low as practical:
Noise Notification Measures
o Neighbors located adjacent to the construction site shall be notified of the
construction schedule in writing.
o The construction contractor shall designate a noise disturbance coordinator that
will be responsible for responding to noise complaints during the construction
phase. The name and phone number of the noise disturbance coordinator will be
conspicuously posted at construction areas and on all advanced notifications.
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o The construction contractor shall develop a reporting program that documents
complaints received, actions taken to resolve problems, and effectiveness of these
actions.
o The construction contractor shall hold a preconstruction meeting with the job
inspectors and the general contractor/on-site project manager to confirm that noise
mitigation and practices (including construction hours, construction schedule, and
noise coordinator) are completed.
Noise Control Measures
o All equipment driven by internal combustion engines shall be equipped with
mufflers, which are in good condition and appropriate for the equipment.
o Unnecessary idling of internal combustion engines shall be prohibited.
o The construction contractor shall utilize “quiet” models of air compressors and
other stationary noise sources where technology exists.
o The construction contractor shall locate stationary noise sources as far from
sensitive receptors as feasible. If they must be located near receptors, adequate
muffling (with enclosures where feasible and appropriate) shall be used. Any
enclosure openings or venting shall face away from sensitive receptors.
o The construction contractor shall locate material stockpiles and staging areas as
well as maintenance/equipment staging and parking areas as far as feasible from
residential receptors.
o The construction contractor shall construct temporary noise barriers to shield
significant stationary noise sources (e.g., drill rig while constructing Abutment
#1) from nearby receptors. Temporary noise barriers (e.g., solid plywood fences
(minimum 8 feet in height) and/or acoustical blankets) could be erected, if
necessary, outside the work area or along building facades facing the construction
site.
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Figure 1

Noise Monitoring Locations
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