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This chapter describes the regulatory framework and existing conditions in 
the Ravenswood/4 Corners Transit-Oriented Development Specific Plan area 
and evaluates the potential noise impacts of the proposed Specific Plan.  A 
summary of the relevant regulatory setting and existing conditions is followed 
by a discussion of Plan-specific and cumulative impacts. 
 
 
A. Background 

1. Fundamental Concepts of Environmental Acoustics and Vibration 
Noise may be defined as unwanted sound.  Noise is usually considered objec-
tionable because it is disturbing or annoying.  The objectionable nature of 
sound can be caused by its pitch or its loudness.  Pitch is the height or depth 
of a tone or sound, depending on the relative rapidity, or 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. 
 
a. Noise Measurement 
In addition to the concepts of pitch and loudness, there are several noise 
measurement scales that are used to describe noise in a particular location.  A 
decibel (dB) is a unit of measurement that 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, and so on.  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 dou-
bling of loudness over a fairly wide range of intensities.  Technical terms asso-
ciated with sound measurement are defined in Table 4.11-1.  
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TABLE 4.11-1 DEFINITIONS OF ACOUSTICAL TERMS 

Term Definitions 

Decibel, dB A unit describing the amplitude of sound. 

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

A-Weighted Sound 
Level, dBA 

Decibel level as measured using the A-weighting filter net-
work, which de-emphasizes the very low and very high fre-
quency components of the sound in a manner similar to the 
frequency response of the human ear.  This measure correlates 
well with subjective reactions to noise.  All sound levels in this 
chapter are A-weighted, unless reported otherwise. 

L01, L10, L50, L90 
The A-weighted noise levels that are exceeded 1 percent, 10 
percent, 50 percent, and 90 percent of the time during the 
measurement period. 

Equivalent Noise 
Level (Leq)  

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

Community Noise  
Equivalent Level 
(CNEL) 

The average A-weighted noise level during a 24-hour day, ob-
tained after the addition of 5 decibels to sound levels measured 
from 7:00 p.m. to 10:00 p.m. and 10 decibels to sound levels 
measured between 10:00 p.m. and 7:00 a.m. 

Day/Night Noise 
Level (Ldn  
or DNL) 

The average A-weighted noise level during a 24-hour day, ob-
tained after the addition of 10 decibels to levels measured be-
tween 10:00 p.m. and 7:00 a.m. 

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

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 Noise 

Noise that intrudes over and above the existing ambient noise 
at a given location.  Relative intrusiveness depends on ampli-
tude, duration, frequency, time of occurrence, and tonal or 
informational content, as well as the prevailing ambient noise 
level. 

Source:  Illingworth & Rodkin, 2009. 
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There are several methods of characterizing sound.  The most commonly 
used method in California is the A-weighted 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 A-weighted deci-
bels (dBA) are shown in Table 4.11-2.  Because sound levels can vary mark-
edly 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 sum 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. 
 
A sound level meter is used to measure noise.  Sound level meters can accu-
rately measure environmental noise levels within plus or minus 1 dBA, ap-
proximately.  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 between the receptor and the 
noise source.  Near the noise source, the models are accurate to within plus or 
minus 1 to 2 dBA, approximately.   
 
Sensitivity to noise increases during the evening and at night, because exces-
sive noise interferes with the ability to sleep.  Therefore, noise measurements 
rely upon 24-hour descriptors that add artificial noise penalties to evening and 
nighttime noise events.  The Community Noise Equivalent Level (CNEL) is a 
measure of the cumulative noise exposure in a community, with a 5 dB pen-
alty added to evening (7:00 p.m. to 10:00 p.m.) noise levels and a 10 dB pen-
alty added to nighttime (10:00 p.m. to 7:00 a.m.) noise levels.  The Day/Night 
Average Sound Level (Ldn or DNL) is essentially the same as CNEL, except 
that it does not add a penalty to evening noise levels. 
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TABLE 4.11-2 TYPICAL SOUND LEVELS 

Outdoor Sound 
(Distance from Source) DBA Indoor Sound Threshold 

 140   

Civil Defense Siren (100 feet) 130   

Jet Takeoff (200 feet) 120  
Pain 
Threshold 

 110   

Diesel Pile Driver (100 feet) 100 Rock Music Concert Very Loud 

 90 
Boiler Room 
Printing Press Plant 

 

Freight Cars (50 feet) 80   

 70 
In Kitchen With 
Garbage Disposal 
Running 

Moderately 
Loud 

Freeway (100 feet) 
Vacuum Cleaner (10 feet) 60 Data Processing Center  

Light Traffic (100 feet) 
Large Transformer (200 feet) 

50 Department Store  

 40 Private Business Office  

Soft Whisper (5 feet) 30 Quiet Bedroom Quiet 

 20   

 10 Recording Studio  

 0  
Threshold of  
Hearing 

Source: Illingworth & Rodkin, 2009. 
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The thresholds for speech interference indoors are approximately 45 dBA if 
the noise is steady and 55 dBA if the noise is fluctuating.  Outdoors, the 
thresholds are about 15 dBA higher.  Steady noise of sufficient intensity 
(above 35 dBA) and fluctuating noise levels above about 45 dBA have been 
shown to affect sleep.  Interior residential standards for multi-family dwell-
ings are set by the State of California at 45 dBA Ldn.  Typically, the highest 
steady traffic noise level during the daytime is about equal to the Ldn, and 
nighttime levels are 10 dBA lower.  The standard is designed for sleep and 
speech protection, and most jurisdictions apply the same criterion for all resi-
dential uses.   
 
Buildings can help reduce the effects of sound.  The typical structural attenua-
tion of noise is 15 dBA with open windows.  With closed windows in good 
condition, the noise attenuation factor is around 20 dBA for an older struc-
ture and 25 dBA for a newer building.  Sleep and speech interference is there-
fore possible when exterior noise levels are about 60 dBA Ldn with open win-
dows and 65 to 70 dBA Ldn if the windows are closed.  Levels of 55 to 60 dBA 
are common along collector streets and secondary arterials, while 65 to 70 
dBA is a typical value for a primary/major arterial.  Levels of 75 to 80 dBA 
are normal noise levels at the first row of development outside a freeway 
right-of-way.  In order to achieve an acceptable interior noise environment, 
bedrooms facing secondary roadways typically need to have closable win-
dows, and bedrooms facing major roadways and freeways typically need spe-
cial glass windows. 
 
Attitude surveys are used to measure a community’s annoyance related to 
noises that intrude into homes or affect outdoor activity areas.  Previous atti-
tude surveys have determined that the causes for annoyance include interfer-
ence with speech, radio and television, house vibrations, and sleep and rest.  
The Ldn as a measure of noise has been found to provide a valid correlation 
between the noise level and the percentage of people annoyed.  However, 
there continues to be disagreement about the relative annoyance of noise 
caused by aircraft and ground transportation.  When measuring the percent-
age of the population highly annoyed, the threshold for ground vehicle noise 
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is about 55 dBA Ldn.  At an Ldn of about 60 dBA, approximately 2 percent of 
the population is highly annoyed.  When the Ldn increases to 70 dBA, the 
percentage of the population highly annoyed increases to about 12 percent of 
the population.  There is, therefore, an increase of about one percent per dBA 
between an Ldn of 60 to 70 dBA.  Between an Ldn of 70 to 80 dBA, each deci-
bel increases the percentage of the population that is highly annoyed by about 
2 percent.  In contrast, people appear to respond more adversely to aircraft 
noise.  When the Ldn is 60 dBA, approximately 10 percent of the population is 
believed to be highly annoyed.  Each decibel increase to 70 dBA adds about 2 
percentage points to the number of people highly annoyed.  Above 70 dBA, 
each decibel increase results in about a 3 percent increase in the percentage of 
the population highly annoyed. 
 
b. Groundborne Vibration 
Groundborne vibration is another potential source of noise-related annoy-
ance.  People’s response to ground vibration has been correlated best with the 
velocity of the ground’s vibration.  The velocity of the ground is expressed on 
the decibel scale.  The reference velocity is 1 x 10-6 inches/second root mean 
square (RMS), which equals 0 VdB;  1 inch/second equals 120 VdB.  Although 
not a universally accepted notation, the abbreviation “VdB” is used in this 
chapter for vibration decibels to reduce the potential for confusion with 
sound decibels.   
 
Typical background vibration levels in residential areas are usually 50 VdB or 
lower, well below the threshold of perception for most humans.  Perceptible 
vibration levels inside residences are generally created by heating and air con-
ditioning systems, door slams, and foot traffic.  Railroad operations are other 
potential sources of substantial ground vibration, depending on distance from 
the track, the type and the speed of trains, and the type of railroad track.  
Other potential sources of vibration that can be perceptible inside residences 
include construction activities and street traffic.  Table 4.11-3 illustrates some 
common sources of vibration and their association with human perception, as 
well as their potential for structural damage. 
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TABLE 4.11-3 TYPICAL LEVELS OF GROUNDBORNE VIBRATION 

Human/Structural  
Response 

Velocity  
Level, VdB 

(re 1μinch/sec, 
RMS) 

Typical Events  
(50-Foot Setback) 

Threshold, minor cosmetic 
damage 

100 
Blasting, pile driving, vibratory 
compaction equipment 

  
Heavy tracked vehicles (bulldoz-
ers, cranes, drill rigs) 

Difficulty with tasks such as 
reading a computer screen 

90  

  Commuter rail, upper range 

Residential annoyance, infre-
quent events 

80 Rapid transit, upper range 

Residential annoyance, frequent 
events 

 
Commuter rail, typical bus or 
truck over bump or on rough 
roads 

 70 Rapid transit, typical 

Approximate human threshold 
of perception to vibration 

 
Buses, trucks and heavy street 
traffic 

 60  

  
Background vibration in residen-
tial settings in the absence of 
activity 

Lower limit for equipment ul-
tra-sensitive to vibration 

50  

Source: Illingworth & Rodkin, 2009, and U.S. Department of Transportation, Federal Transit 
Administration, 1995. 

B. Regulatory Framework 

This section describes the regulatory setting as it relates to environmental 
noise in the Ravenswood/4 Corners Transit Oriented Development Specific 
Plan area and provides a summary of State and local laws, policies, and regula-
tions that apply to noise analyses. 
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1. Federal Regulations 
The U.S. Department of Transportation has developed vibration impact as-
sessment criteria for evaluating groundborne vibration impacts that are asso-
ciated with rapid transit projects.  These criteria, shown in Table 4.11-4, are 
based on maximum overall levels for a single event.  As this table shows, there 
are separate criteria for frequent events, defined as those that occur more than 
70 times each day, and infrequent events, which occur fewer times each day. 
 
2. State Regulations 
New multi-family housing, motels, and hotels in the State of California are 
subject to the environmental noise limits set forth in Chapter 12, Appendix 
Section 1207.11.2 of the 2007 California Building Code.  The noise limit is a 
maximum interior noise level of 45 dBA Ldn.  Where exterior noise levels ex-
ceed 60 dBA Ldn, a report must be submitted with building plans describing 
the noise control measures that have been incorporated into the design of the 
project to meet the interior noise limit. 
 
 

3. Local Regulations and Policies 
a. City of East Palo Alto General Plan Noise Element  
The Noise Element of East Palo Alto’s General Plan is intended to reduce 
noise impacts through proper planning and correction of noise problems.  It 
also aims to minimize the effects of noise within the community, including 
noise from transportation as well as other sources.  To accomplish this intent, 
the Noise Element contains goals and policies calling for noise control meas-
ures in new construction and appropriate siting of new land uses based on 
potential conflicts from noise.  It also calls for the reduction of transporta-
tion-related noise impacts on sensitive land uses, such as residences.1   
 
To ensure that noise producers do not adversely affect sensitive land uses, the 
City uses land use compatibility standards when making planning and devel-
opment decisions.  Table 4.11-5 summarizes the Noise Element’s standards 

                                                         
1 City of East Palo Alto, 1999, City of East Palo Alto General Plan, Noise Ele-

ment, page 4. 
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TABLE 4.11-4 GROUNDBORNE VIBRATION IMPACT CRITERIA 

Groundborne Vibration  
Impact Limits  

(VdB re 1 μinch/sec, RMS) 

Land Use Category 
Frequent 
Eventsa 

Infrequent  
Eventsb 

Category 1: Buildings where low ambient is 
essential for interior operations 

65 VdBc 65 VdBc 

Category 2: Residences and buildings where 
people normally sleep 

72 VdB 80 VdB 

Category 3: Institutional land uses with pri-
marily daytime use 

75 VdB 83 VdB 
a “Frequent Events” is defined as more than 70 vibration events per day.  Most rapid transit pro-
jects fall into this category. 
b “Infrequent Events” is defined as fewer than 70 vibration events per day.  This category includes 
most commuter rail systems. 
c  This limit is based on levels that are acceptable for most moderately sensitive equipment such as 
optical microscopes.   
Source:  U.S. Department of Transportation, Federal Transit Administration, 1995. 

for various types of land uses, which are derived from Title 24 in the Califor-
nia Code of Regulations.  The standards represent the maximum allowable 
noise level and are used to determine noise impacts.  The noise standards act 
as City policy for acceptable noise levels for development. 
 
The noise standards are the basis for the Noise Element’s land use compatibil-
ity guidelines, which are presented in a matrix in Table 4.11-6.  The primary 
purpose of the noise/land use matrix is to identify conflicts between proposed 
land uses and the existing and future noise environment.  It achieves this pur-
pose by establishing three zones for the regulation of projects with respect to 
noise.  Builders of projects in East Palo Alto are required to demonstrate that 
the noise standards will be met prior to project approval.    
 
If the noise level of a project falls within Zone A or Zone B, the project is 
considered compatible with the noise environment.  Zone A implies that no
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TABLE 4.11-5 INTERIOR AND EXTERIOR NOISE STANDARDS  

Noise Standardsa 

Land Use Interior b,c Exterior 
Residential- single-family, multi-family, 
duplex, mobile home 

CNEL 45 dB CNEL 65 dBd 

Residential - transient lodging, hotels, motels, 
nursing homes, hospitals 

CNEL 45 dB CNEL 65 dBd 

Private offices, church sanctuaries, libraries, 
board rooms, conference rooms, theaters, 
auditoriums, concert halls, meeting halls, etc. 

Leq (12) 45 dB(A) – 

Schools Leq (12) 45 dB(A) Leq (12) 45 dB(A)e 

General offices, reception, clerical, etc. Leq (12) 50 dB(A) – 

Bank lobby, retail store, restaurant, typing 
pool, etc. 

Leq (12) 55 dB(A) – 

Manufacturing, kitchen, warehousing, etc. Leq (12) 65 dB(A) – 

Parks, playgrounds – CNEL 65 dB(A)e 

Golf courses, outdoor spectator sports, 
amusement parks 

– CNEL 70 dB(A)e 

a CNEL = Community Noise Equivalent Level.  Leq (12) = The A-weighted equivalent sound 
level averaged over a 12-hour period (usually the hours of operation). 
b Noise standard with windows closed.  Mechanical ventilation shall be provided per UBC re-
quirements to provide a habitable environment. 
c Indoor environment excluding bathrooms, toilets, closets, and corridors. 
d Outdoor environment limited to rear yard of single family homes, multifamily patios, and 
balconies (with a depth of 6 feet or more) and common recreation areas. 
e Outdoor environment limited to playground areas, picnic areas, and other areas of frequent 
human use. 
Source:  East Palo Alto General Plan, 1999. 

mitigation will be needed.  Zone B implies that minor soundproofing of the 
structure may be needed to meet City noise standards.  
 
If the noise level of a project falls within Zone C, substantial noise mitigation 
will be necessary to meet the noise standards.  Mitigation may involve con-
struction of noise barriers and substantial sound insulation in buildings.  Pro-
ject proponents must demonstrate that the noise standards will be met prior 
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TABLE 4.11-6 NOISE/LAND USE COMPATIBILITY MATRIX 

Community Noise Equivalent Level  
(CNEL, dBA) 

Land Use Categories     55      60      65      70    75    80 
Residential – Single-Family, Multi-
Family, Duplex 

A A B B C   

Residential – Mobile Homes A A B C C   

Transient Lodging – Motels, Hotels A A B B C C  

Schools, Libraries, Churches, Hospitals, 
Nursing Homes 

A A B C C   

Auditoriums, Concert Halls, 
Amphitheaters, Meeting Halls 

B B C C    

Sports Arenas, Outdoor Spectator 
Sport, Amusement Parks 

A A A B B   

Playgrounds, Neighborhood Parks A A A B C   

Golf Courses, Riding Stables, 
Cemeteries 

A A A A B C C 

Office and Professional Buildings A A A B B C  

Commercial Retail, Banks, Restaurants, 
Theaters 

A A A A B B C 

Industrial, Manufacturing, Utilities, 
Wholesale, Service Stations 

A A A A B B B 

Agriculture A A A A A A A 
Note:  Shaded areas indicate new construction or development should generally not be undertaken. 
Zone A – Clearly Compatible.  Specified land use is satisfactory, based upon the assumption that 

any buildings involved are of normal conventional construction without any special 
noise insulation requirements. 

Zone B – Conditionally Acceptable.  New construction or development should be undertaken 
only after detailed analysis of the noise reduction requirement is made and needed noise 
insulation features in the design are determined.  Conventional construction, with closed 
windows and fresh air supply systems or air conditioning, will normally suffice. 

Zone C – Normally Incompatible.  New construction or development should generally be dis-
couraged.  If new construction or development does proceed, a detailed analysis of noise 
reduction requirements must be made and needed noise insulation features included in 
the design. 

Source: East Palo Alto General Plan, 1999. 
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to issuance of a building permit.  If the noise level falls outside of Zones A, B, 
and C, the project is considered clearly incompatible with the noise environ-
ment and should not be approved. 
 
When noise-sensitive land uses are proposed within the 60 dB CNEL or 
greater contour, an acoustical analysis must be prepared.  For a project to be 
approved, the analysis must demonstrate that the project is designed to at-
tenuate noise to meet the City noise standards, as defined in Table 4.11-7.  If 
the project is not designed to meet the noise standards, mitigation measures 
can be recommended in the analysis.  If the analysis demonstrates that the 
noise standards can be met through implementation of the mitigation meas-
ures, the project can be approved with the mitigation measures required as 
conditions of project approval.2 
 
b. Santa Clara County Airport Land Use Plan 
The eastern area of East Palo Alto, including portions of the Plan Area within 
the Ravenswood Business District, is subject to noise of 60 dB from aircraft 
operations at Palo Alto Municipal Airport, located in Santa Clara County.  
The Santa Clara County Airport Land Use Plan (ALUP) provides develop-
ment standards to minimize impacts from aircraft noise.  To conform with 
the ALUP and the City noise standards in Table 4.11-7, the City has desig-
nated land within the 60 dB CNEL contour for non-residential uses such as 
industrial and commercial uses.3 
 
c. City of East Palo Alto Municipal Code  
Chapter 8.52, Noise Control, in the City’s Municipal Code seeks to protect 
the citizens of East Palo Alto from unnecessary, excessive, and annoying 
noise; to maintain quiet in areas where noise levels are low; and to implement

                                                         
2 City of East Palo Alto, 1999, City of East Palo Alto General Plan, Noise Ele-

ment, pages 6 through 11. 
3 City of East Palo Alto, 1999, City of East Palo Alto General Plan, Noise Ele-

ment, page 11. 
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TABLE 4.11-7 EXTERIOR NOISE LEVEL STANDARDS FOR SINGLE- OR  
MULTI-FAMILY RESIDENCES, SCHOOLS, HOSPITALS, 
CHURCHES, AND PUBLIC LIBRARIES 

Noise Level Standards, dBA 

Category 

Cumulative  
Number of  
Minutes in  

Any 1-Hour  
Time Period 

Daytime 
(7 a.m. to 10 p.m.) 

Nighttime 
(10 p.m. to 7 a.m.) 

1 30 55 50 

2 15 50 55 

3 5 65 60 

4 1 70 60 

5 0 75 70 

Notes: 
A.  In the event the measured background noise level exceeds the applicable noise level standard 

in any category above, the applicable standard shall be adjusted in 5 dBA increments so as to 
encompass the background noise level, 

B.  Each of the noise level standards specified above shall be reduced by 5 dBA for simple tone 
noises, consisting primarily of speech or music, or for recurring or intermittent impulsive 
noises. 

C.   If the intruding noise source is continuous and cannot reasonably be stopped for a period of 
time whereby the background noise level can be measured, the noise level measured while 
the source is in operation shall be compared directly to the noise level standards in this table. 

Source: City of East Palo Alto Municipal Code, 2009. 

programs to reduce unacceptable noise.  The regulations limit the amount of 
noise that may be created as measured at the exterior of any dwelling unit, 
school, hospital, church, or public library.  Table 4.11-7 provides the Munici-
pal Code’s exterior noise standards.  In addition, Chapter 8.52 limits the crea-
tion of noise that results in excessive noise levels within any dwelling unit.  
Table 4.11-8 provides the standards for interior noise in dwelling units.  Ex-
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ceptions to these standards are provided for activities such as special events 
and permitted daytime construction.4 
 
 
C. Existing Conditions 

Noise from transportation activity is the primary component of the noise 
environment in the Plan Area.  Aircraft activity from the Palo Alto Munici-
pal Airport forms the primary source of noise in the eastern portion of the 
Plan Area, where roadway traffic noise sources are limited.  This area is lo-
cated below the flight path for the Palo Alto Municipal Airport and is within 
the 60 CNEL noise contour for the airport, as shown in Figure 4.11-1.  In 
addition to local airplane activity, overflight from jet aircraft is another 
source of noise associated with aircraft.  The Union Pacific Railway tracks are 
located along the northern boundary of the Plan Area.  These tracks were not 
used regularly as of November 2009, although Union Pacific reserves the 
right to run freight operations on these tracks.  Other existing sources of 
noise in the Plan Area include traffic along the roadway network.  This in-
cludes transportation corridors that traverse East Palo Alto, such as Highway 
101; major arterial roadways, such as University Avenue and Bay Road; and 
collector roadways, such as Clarke and Pulgas Avenues.  
 
Long-term noise levels within the Plan Area and surrounding areas were 
measured between Monday, November 9, 2009, and Wednesday, November 
11, 2009, to quantify ambient noise levels in the project vicinity.  These meas-
urements included two standard business days as well as a portion of a holi-
day, Veteran’s Day, on November 11.  Short-term noise measurements were 
made on Wednesday, November 11, 2009, the Veteran’s Day holiday, as well 
as Wednesday, November 18, 2009, a standard business day.  Because the 
noise measurements include both holiday and non-holiday conditions, they   
 

                                                         
4 City of East Palo Alto, 2009, East Palo Alto Municipal Code, Chapter 8.52, 

Noise Control. 
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TABLE 4.11-8 INTERIOR NOISE LEVEL STANDARDS—DWELLING UNIT 

Noise Level Standards, dBA 

Category 

Cumulative  
Number of  
Minutes in  

Any 1-Hour  
Time Period 

Daytime 
(7 a.m. to 10 p.m.) 

Nighttime 
(10 p.m. to 7 a.m.) 

1 5 45 40 

2 1 50 45 

3 0 55 50 

Notes: 
A.   In the event the measured background noise level exceeds the applicable noise level standard 

in any category above, the applicable standard shall be adjusted in 5 dBA increments so to 
encompass the background noise level. 

B.   Each of the noise level standards specified above shall be reduced by 5 dBA for simple tone 
noises, noises consisting primarily of speech or music, or for recurring or intermittent impul-
sive noises. 

C.   If the intruding noise source is continuous and cannot reasonably be stopped for a period of 
time whereby the background noise level can be measured, the noise level measured while 
the source is in operation shall be compared directly to the noise level standards in this table. 

Source: City of East Palo Alto Municipal Code, 2009. 

reflect a range of the noise conditions that can be expected in the Plan Area 
on different days throughout the year. 
 
Long-term (LT) measurements were made at five locations, and short-term 
(ST) measurements were made at six locations.  These measurements were 
collected along major arterial and collector roadways leading into and out of 
the Plan Area that may be affected by traffic noise, including any new traffic 
that results from new development in Ravenswood/4 Corners.  The noise 
measurement locations are shown in Figure 4.11-2. 
 
Noise measurements were made using Larson Davis Model 820 sound level 
meters fitted with precision microphones.  The sound level measuring assem-
blies were calibrated prior to and immediately after the noise measurement
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and were found to be within 0.1 dBA.  Using the long-term noise measure-
ment data, it is possible to determine the hour-by-hour distribution of noise 
levels allowing the 24-hour day/night average noise level (Ldn) to be estimated 
from short-term measurements made at satellite locations.  Short-term meas-
urements are conducted for 10-minute periods. 
 
The following sections describe and discuss the noise measurement results.  
The daily trends in long-term noise level measurements are shown graphically 
in Figures 4.11-3 through 4.11-7. 
 
a. Long-Term Noise Measurements 
Long-term measurement location 1 (LT-1) was located near the intersection of 
Fordham Street and Illinois Street in the University Village neighborhood, at 
a height of approximately 12 feet above the surrounding ground level.  The 
identified noise sources at this location were sparse local traffic on Fordham 
Street and Illinois Street; neighborhood activities; general aviation flights 
from the Palo Alto Municipal Airport; and distant noise from Highway 84 
and University Avenue.  Hourly Leq noise levels ranged from 51 dBA to 61 
dBA during daytime hours and 44 dBA to 60 dBA at night.  The calculated 
Community Noise Equivalent Level (CNEL) at this location was 59 dBA 
between 2:00 p.m. on November 9 and 2:00 p.m. on November 10, a standard 
business day.  The calculated CNEL was 58 dBA between 1:00 p.m. on No-
vember 10 and 1:00 p.m. on November 11, which included a portion of the 
Veteran’s Day holiday on November 11.  The calculated CNEL over the en-
tire measurement period was 59 dBA.  LT-1 was the only long-term meas-
urement location in which differences were observed on the Veteran’s Day 
holiday. 
 
Long-term measurement location 2 (LT-2) was located along Pulgas Avenue 
near its intersection with Bay Road, about 35 feet from the centerline of Pul-
gas Avenue and about 125 feet from the centerline of Bay Road.  The noise 
monitor was positioned at a height of approximately 10 feet above the sur-
rounding ground.  The primary noise source at this location was traffic on 
Pulgas Avenue and Bay Road, with general aviation flights from the Palo Alto  
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Municipal Airport also acting as a significant contributor to ambient noise.  
Hourly Leq noise levels ranged from 57 dBA to 67 dBA during daytime hours 
and 42 dBA to 62 dBA at night.  The calculated CNEL at this location was 65 
dBA through all portions of the measurement period. 
 
Long-term measurement location 3 (LT-3) was located in front of East Palo 
Alto City Hall on University Avenue north of Bay Road, about 60 feet from 
the centerline of University Avenue, and positioned at a height of approxi-
mately 10 feet above the surrounding ground.  The primary noise source at 
this location was traffic on University Avenue.  Hourly Leq noise levels 
ranged from 65 dBA to 71 dBA during daytime hours and 57 dBA to 70 dBA 
at night.  The calculated CNEL at this location was 72 dBA through all por-
tions of the measurement period. 
 
Long-term measurement location 4 (LT-4) was located about 50 feet from the 
centerline of University Avenue between Runnymede and Bell Streets, in 
front of an existing childcare center, at a height of approximately 10 feet 
above the surrounding ground.  The primary noise source at this location was 
traffic on University Avenue.  Hourly Leq noise levels ranged from 67 dBA to 
74 dBA during daytime hours and 60 dBA to 72 dBA at night.  The calculated 
CNEL at this location was 74 dBA through all portions of the measurement 
period. 
 
Long-term measurement location 5 (LT-5) was located about 50 feet from the 
centerline of Bay Road, near its intersection with Gloria Way, at a height of 
approximately 8 feet above the surrounding ground.  The primary noise 
source at this location was traffic on Bay Road.  Hourly Leq noise levels 
ranged from 63 dBA to 69 dBA during daytime hours and 54 dBA to 63 dBA 
at night.  The calculated CNEL at this location was 68 dBA through all por-
tions of the measurement period. 
 
b. Short-Term Noise Measurements 
Short-term noise measurements were made at additional representative loca-
tions during the same 10-minute midday periods on Wednesday, November 
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11, 2009, the Veteran’s Day holiday, as well as Wednesday, November 18, 
2009, a standard business day.  A summary of the data measured at the short 
term locations are shown in Table 4.11-9.  With the exception of general avia-
tion-related noise, noise levels were largely consistent between holiday and 
non-holiday midweek conditions. 
 
Short-term measurement location 1 (ST-1) was located along Bay Road near 
its intersection with Tara Street, at a height of about 5 feet above the ground.  
The primary noise sources at this location were general aviation flights and 
traffic on Bay Road.  During the 10-minute measurement period on Novem-
ber 11, six automobiles passed on Bay Road, at speeds between 25 and 35 
miles per hour (mph), and six general aviation flights passed the area.  During 
the 10-minute measurement period on November 18, eight automobiles 
passed on Bay Road, at speeds between 25 to 35 mph, and two general avia-
tion flights passed the area.  The lower number of general aviation overflights 
on November 18 was likely due to the higher wind conditions on this day.  
The 10-minute Leq on November 11 was 62 dBA, and the Leq on November 18 
was 58 dBA.  The estimated CNEL at this measurement location is 60 dBA. 

 
Short-term measurement location 2 (ST-2) was located about 85 feet from the 
centerline of University Avenue in an empty lot north of Runnymede Street, 
at a height of about five feet above the ground.  The primary noise source at 
this location was traffic on University Avenue.  During the 10-minute meas-
urement period on November 11, 209 automobiles, four trucks and two buses 
passed on University Avenue at speeds between 30 and 40 mph.  During the 
10-minute measurement period on November 18, 228 automobiles, four 
trucks and two buses passed on University Avenue at speeds between 30 and 
40 mph.  The 10-minute Leq on November 11 was 62 dBA, and the Leq on 
November 18 was 63 dBA.  The estimated CNEL at this measurement loca-
tion is 66 dBA. 
 
Short-term measurement location 3 (ST-3) was about 75 feet from the center-
line of University Avenue, in an empty lot near the intersection of Xavier
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TABLE 4.11-9 SUMMARY OF SHORT-TERM NOISE LEVELS MEASURED 

Site 
(Date/Time) 

Leq, 
dBA 

L10, 
dBA 

L50, 
dBA 

L90, 
dBA 

Estimated 
CNEL, 

dBA 
ST-1: Bay @ Tara 

(11/11/09, 11:10-11:20) 62 64 53 44 

(11/18/09, 11:10-11:20) 58 62 54 47 
60 

ST-2: University @ Runnymede 

(11/11/09, 11:30-11:40) 62 66 61 54 

(11/18/09, 11:30-11:40) 63 66 61 53 
66 

ST-3: University @ Rail Tracks 

(11/11/09, 11:50-12:00) 66 70 63 56 

(11/18/09, 11:50-12:00) 67 71 66 54 
70 

ST-4: Newbridge @ Bay 

(11/11/09, 12:10-12:20) 62 64 58 50 

(11/18/09, 12:10-12:20) 62 66 61 53 
64 

ST-5: Clarke @ Weeks      

(11/11/09, 12:30-12:40) 62 66 59 50 

(11/18/09, 12:30-12:40) 63 67 60 52 
63 

ST-6: Pulgas @ Runnymede      

(11/11/09, 12:50-13:00) 61 63 56 47 

(11/18/09, 12:50-13:00) 60 63 56 48 
62 

Source: Illingworth & Rodkin, 2009. 

Street and Tulane Avenue in the University Village neighborhood.  The pri-
mary noise source at this location was traffic on University Avenue.  During 
the 10-minute measurement period on November 11, 174 automobiles and six 
trucks passed on University Avenue at speeds between 40 and 50 mph.  Dur-
ing the 10-minute measurement period on November 18, 176 automobiles 
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and eight trucks passed on University Avenue at speeds between 40 and 50 
mph.  The 10-minute Leq on November 11 was 66 dBA, and the Leq on No-
vember 18 was 67 dBA.  The estimated CNEL at this measurement location is 
70 dBA. 
 
Short-term measurement location 4 (ST-4) was on the vacant triangle of land 
between Newbridge Street and Bay Road, about 45 feet from the centerline of 
Newbridge Street and 100 feet from the centerline of Bay Road.  The primary 
noise source at this location was traffic on Newbridge Street, with minor con-
tributions from traffic on Bay Road.  During the 10-minute measurement 
period on November 11, 65 automobiles passed on Newbridge Street at 
speeds between 30 and 35 mph, and five automobiles passed on Bay Road at 
speeds between 20 and 25 mph.  During the 10-minute measurement period 
on November 18, 75 automobiles passed on Newbridge Street at speeds be-
tween 30 and 35 mph, and 13 automobiles passed on Bay Road at speeds be-
tween 20 and 25 mph.  The 10-minute Leq on both November 11 and No-
vember 18 was 62 dBA.  The estimated CNEL at this measurement location is 
64 dBA. 
 
Short-term measurement location 5 (ST-5) was located at the northeast corner 
of the Clarke Avenue and Weeks Street intersection, 50 feet from the center-
line of Clarke Avenue.  The primary noise source at this location was traffic 
on Clarke Avenue, with minor contributions from traffic on Weeks Street.  
During the 10-minute measurement period on November 11, 51 automobiles 
passed on Clarke Avenue at speeds between 30 and 35 mph, and 10 automo-
biles passed on Weeks Street at speeds between 25 and 30 mph.  During the 
10-minute measurement period on November 18, 57 automobiles passed on 
Clarke Avenue at speeds between 30 and 35 mph, and five automobiles passed 
on Weeks Street at speeds between 25 and 30 mph.  The 10-minute Leq on 
November 11 was 62 dBA, and the Leq on November 18 was 63 dBA.  The 
estimated Ldn noise level at this measurement location is 63 dBA. 
 
Short-term measurement location 6 (ST-6) was located at the southeast corner 
of the Pulgas Avenue and Runnymede Street intersection, 50 feet from the 
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centerline of Pulgas Avenue.  The primary noise source at this location was 
traffic on Pulgas Avenue, with minor contributions from traffic on Runny-
mede Street, which is a dead end to the east.  During the 10-minute measure-
ment period on November 11, 37 automobiles passed on Pulgas Avenue at 
speeds between 30 and 35 mph, and six automobiles passed on Runnymede 
Street at speeds between 20 and 25 mph.  During the 10-minute measurement 
period on November 18, 47 automobiles passed on Pulgas Avenue at speeds 
between 30 and 35 mph, and eight automobiles passed on Runnymede Street 
at speeds between 20 and 25 mph.  The 10-minute Leq on November 11 was 
61 dBA, and the Leq on November 18 was 60 dBA.  The estimated Ldn noise 
level at this measurement location is 62 dBA. 
 
c. Summary of Testing Results 
The results of the long-term and short-term noise measurements show that 
existing CNEL levels at monitoring sites within the Plan Area ranged from 
between 58 and 72 dBA, while those at monitoring sites along transportation 
corridors outside of the Plan Area ranged from 62 to 74 dBA. 
 
Noise levels along collector roadways both within and outside the Plan Area 
were found to be between 60 and 65 dBA CNEL.  Based on this finding, noise 
levels along collector roadways would generally be considered clearly com-
patible with park, office, industrial, and commercial land uses and condition-
ally acceptable with residential, medical, and educational land uses. 
 
Noise levels along the major arterial roadways both within and outside the 
Plan Area were found to be between 65 and 75 dBA CNEL.  Based on this 
finding, noise levels along major arterial roadways would generally be consid-
ered clearly to conditionally compatible with commercial and industrial land 
uses and conditionally compatible with park and office land uses.  Noise lev-
els would be conditionally acceptable to normally incompatible with residen-
tial, medical, and educational land uses; if these uses were proposed along the 
major arterial roadways, special acoustical treatments could be required to 
reduce interior noise levels. 
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D. Standards of Significance 

Noise and Vibration impacts associated with the Plan would be considered 
significant if the Plan would result in: 

a. Exposure of persons to or generation of noise levels in excess of standards 
established in the local general plan or noise ordinance, or applicable 
standards of other agencies. 

b. Exposure of persons to or generation of excessive groundborne vibration 
or groundborne noise levels. 

c. A substantial permanent increase in ambient noise levels in the project 
vicinity above levels existing without the project.   

d. A substantial temporary or periodic increase in ambient noise levels in 
the project vicinity above levels existing without the project.   

e. For a project located within an airport land use plan or, where such a 
plan has not been adopted, within 2 miles of a public airport or public 
use airport, would the project expose people residing or working in the 
project area to excessive noise levels. 

f. 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. 

 
 
E. Impact Discussion 

1. Project Impacts 
The following discussion provides an overview of changes in the noise envi-
ronment and community noise exposure that could result from implementa-
tion of the Specific Plan.    
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a. Exposure of persons to or generation of noise levels in excess of stan-
dards.  (LTS with Mitigation) 

The Specific Plan proposes to develop noise sensitive mixed-use residential 
uses along major and local roadways and adjacent to proposed industrial uses.  
The Specific Plan also proposes to develop Industrial Uses and Residential 
Uses with Civic Use envisioned adjacent to existing and proposed residential 
areas.  The majority of the mixed-use residential development proposed in the 
Specific Plan is expected to include retail or commercial uses on the ground 
floor with residences located on the upper stories.  These residential units 
could be exposed to traffic or industrial noise.  The majority of the proposed 
mixed-use residential developments in the Specific Plan Area would not be 
expected to include private outdoor yards, and small decks and entry porches 
would not be required to meet the exterior guidelines.  However, where pri-
vate outdoor yards and/or outdoor common use areas are proposed for resi-
dential uses located in noise environments exceeding 60 dBA CNEL noise 
mitigation, such as appropriate site design or sound barriers, would be re-
quired to achieve the compatibility guideline.  
 
The existing noise environment throughout the Specific Plan Area and the 
surrounding community is in the range of 60 to 65 dBA CNEL along the sur-
face streets and between 65 and 74 dBA CNEL along University Avenue and 
Bay Road.  Noise levels along many Specific Plan roadways would, therefore, 
exceed those considered normally compatible with exterior residential uses 
(60 dBA CNEL).   
 
Where exterior noise levels exceed 60 dBA CNEL, interior noise levels may 
also exceed the interior 45 dBA CNEL standard established in the City’s 
Noise Element and the State Building Code.  Typical California construction 
provides approximately 15 dBA of noise reduction from exterior noise 
sources with windows partially open, and approximately 20 to 25 dBA of 
noise reduction with windows kept closed.  Where exterior noise levels do 
not exceed 65 to 70 dBA Ldn, interior noise can be mitigated with standard 
wall and window construction and the inclusion of mechanical forced air ven-
tilation, acceptable to the City of East Palo Alto, to allow occupants the op-
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tion of maintaining windows closed to control noise.  Where exterior noise 
levels exceed 65 to 70 dBA Ldn, residential units would not normally be able 
to meet the 45 dBA Ldn interior standard simply through typical construction 
methods.  This would be a significant impact. 
 
Impact NOI-1:  Future residential development in the Plan Area and existing 
residences bordering the Plan Area may be exposed to outdoor and indoor 
noise levels in excess of City and State 60 dBA CNEL outdoor and 45 dBA 
CNEL indoor noise limits.  In addition, new residential uses proposed adja-
cent to existing and proposed noise-generating uses, including commercial 
uses could be exposed to noise levels that exceed the City’s Noise Ordinance 
limits. (LTS with Mitigation) 
 

Mitigation Measure NOI-1:  In areas where new residential development 
would be exposed to a CNEL of greater than 60 dBA, site-specific noise 
studies shall be conducted to determine the area of impact and to present 
appropriate mitigation measures, which may include the following:  

 Minimize noise in shared residential outdoor activity areas by locat-
ing the areas behind buildings or in courtyards, or by orienting the 
terraces to alleyways rather than streets, wherever possible. 

 Provide mechanical ventilation in conformance with UBC require-
ments and specified in the General Plan, in all residential units pro-
posed along roadways or in areas where noise levels could exceed 60 
dBA CNEL so that windows can remain closed at the choice of the 
occupants to maintain interior noise levels below 45 dBA CNEL. 

 Install sound-rated windows and use appropriate construction meth-
ods to provide the requisite noise control for residential units pro-
posed along roadways or in areas where noise levels could exceed 70 
dBA CNEL.  

  
Significance after Mitigation:  With appropriate site planning and use of 
mechanical ventilation systems to allow windows to remain closed, and 



C I T Y  O F  E A S T  P A L O  A L T O  

R A V E N S W O O D / 4  C O R N E R S  T O D  S P E C I F I C  P L A N   

D R A F T  E I R  
N O I S E  

 
 

4.11-32 

 
 

appropriate windows and construction methods, the impact can be re-
duced to less than significant. 

 
The Specific Plan may also implement development of new residential uses 
adjacent to or within the same building as noise-generating commercial, retail, 
and/or industrial uses.  Noise levels resulting from heating, ventilating, and 
air conditioning equipment, entertainment, etc., from such could exceed the 
City’s Noise Ordinance limits.  This would be a significant impact. 
 
Impact NOI-2:  Mixed-use buildings identified in the Specific Plan may in-
clude residential uses within the same building as noise-generating commercial 
and retail uses.  Noise levels resulting from operational noise from the non-
residential use may exceed the City’s noise ordinance limits within the af-
fected residences. (LTS with Mitigation)  
 

Mitigation Measure NOI-2:  Incorporate appropriate noise controls in 
residential mixed-use buildings so that noise levels produced by the non-
residential use with the building comply with the exterior and interior 
noise standards contained in Sections 8.52.320 and 8.52.330 of the East 
Palo Alto Municipal Code.   

 
Significance After Mitigation:  With use of appropriate noise controls, 
the impact would be less than significant. 

 
The Specific Plan also proposes to develop Industrial Uses and Residential 
Uses with Civic Use envisioned adjacent to existing and proposed residential 
areas.  Noise levels resulting from the operation of these new uses could result 
in noise levels exceeding the City’s noise element and/or ordinance limits at 
these existing residential uses.  Noise mitigation, such as proper facility or site 
design, operational limits, and/or sound barriers, may be required to comply 
with City noise standards where these adjacencies occur.  This would be a 
significant impact. 
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Impact NOI-3:  Under the Specific Plan industrial uses and residential uses 
(with civic use envisioned) would be developed adjacent to existing and pro-
posed residential areas.  Noise levels resulting from the operation of these 
new uses could result in noise levels exceeding the City’s Noise Element 
and/or Ordinance limits at these existing residential uses.  (LTS with Mitiga-
tion) 

 
Mitigation Measure NOI-3:  Limit exterior noise levels in noise sensitive 
outdoor use areas to levels specified in Section 8.52.320 of the East Palo 
Alto Municipal Code as specified in Table 4.11-7 of this document. Meet-
ing these noise performance standards would be the responsibility of the 
developer of the proposed use.  In areas where new residential develop-
ment would be located adjacent to noise-generating uses, site-specific 
noise studies shall be conducted to determine the area of impact and to 
present appropriate mitigation measures, which would include the meas-
ures recommended in Mitigation Measure NOI-1. 

 
Significance After Mitigation:  If new developments meet requisite noise 
performance standards, the impact would be less than significant. 

 
b. Exposure of persons to or generation of excessive groundborne vibration 

or groundborne noise levels.  (LTS with Mitigation) 
Construction of projects under the Specific Plan would be located adjacent to 
existing structures.  Construction activities may include demolition of exist-
ing structures, site preparation work, excavation of below grade levels, foun-
dation work, pile driving, and framing.  Demolition for an individual site 
may last several weeks and at times may produce substantial vibration.  Exca-
vation for underground levels may also occur on some project sites and vibra-
tory pile driving could be used to stabilize the walls of the excavated area.  
Piles or drilled caissons may also be used to support building foundations. 
 
Pile driving has the potential to generate the highest ground vibration levels 
and is of primary concern to structural damage, particularly when it occurs 
within 100 feet of structures.  Vibration levels generated by pile driving ac-
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tivities would vary depending on project conditions such as soil conditions, 
construction methods, and equipment used.  Past studies have established a 
peak vertical particle velocity of 0.2 in./sec PPV as the limit, which could 
potentially cause cosmetic damage.  Other project construction activities, 
such as caisson drilling, the use of jackhammers, rock drills and other high-
power or vibratory tools, and rolling stock equipment (tracked vehicles, 
compactors, etc.) may also potentially generate substantial vibration in the 
immediate vicinity. 
 
Depending on the proximity of existing structures to each construction site, 
the structural soundness of the existing buildings, and the methods of con-
struction used, vibration levels caused by pile driving or other impact work 
may be high enough to damage existing structures.  This is a significant im-
pact. 
 
Impact NOI-4:  Structures in the vicinity of the Specific Plan Area could be 
exposed to construction-related vibration during the excavation and founda-
tion work associated with individual development projects.  (LTS with Miti-
gation) 
 

Mitigation Measure NOI-4a:   The following measures, in addition to the 
best practices specified in Mitigation Measure NOI-5b, shall be followed 
to reduce vibration from construction activities and should be employed 
where feasible:  

 Avoid impact pile driving, where feasible.  Drilled piles cause lower 
vibration levels where geological conditions permit their use.   

 Avoid using vibratory rollers and tampers near sensitive areas, where 
feasible. 

 
Mitigation Measure NOI-4b:  In areas where project construction is an-
ticipated to include vibration-generating activities, such as pile driving, in 
close proximity to existing structures, site-specific vibration studies shall 
be conducted to determine the area of impact and to present appropriate 
mitigation measures that may include the following: 
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 Identify projects that would include vibration generating activities, 
such as pile driving and heavy construction equipment, which have 
the potential to generate high ground-borne vibration levels at, 
nearby vibration sensitive structures. Vibration limits appropriate to 
the type of use and building structure shall be applied to all vibra-
tion-sensitive structures located within 200 feet of the project.  Safe 
vibration limits that can be applied to assess the potential for damag-
ing a structure vary by researcher and there is no general consensus 
as to what amount of vibration may pose a threat for structural dam-
age to the building.5  However, the Federal Transit Administration’s 
(FTA) has established guidelines for transit and related construction 
projects, which are deemed appropriate for the type of projects ex-
pected in the Specific Plan Area.  Therefore these criteria, as shown 
in Table 4.11-10, should be utilized to assess potential construction 
vibration impacts due to project implementation.  This task shall be 
conducted by a qualified structural engineer. 

 Develop a vibration monitoring and construction contingency plan 
to identify structures where monitoring would be conducted; set up 
a vibration monitoring schedule; define structure-specific vibration 
limits; and address the need to conduct photo, elevation, and crack 
surveys to document before and after construction conditions.  Con-
struction contingencies shall be identified for when vibration levels 
approach the limits identified in Table 4.11-10.  

 At a minimum, monitor vibration during initial demolition activities 
and during pile-driving activities.  Monitoring results approaching 
the vibration thresholds shown in Table 4.11-10 may indicate the 
need for a more intensive measurement schedule and results signifi-
cantly below the vibration thresholds may indicate a less intensive 
measurement schedule.   

                                                         
5 California Department of Transportation, Noise, Vibration, and Haz-

ardous Waste Management Office, Sacramento, CA Transportation- and construc-
tion-induced vibration guidance manual. 2004, pg.15-18 
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TABLE 4.11-10 BUILDING VIBRATION DAMAGE CRITERIA  

Vibration Level 

PPV 
(in/sec) 

Approx. 
VdBa Building Category 

0.5 102 I.  Reinforced-concrete, steel or timber (no plaster) 

0.3 98 II.  Engineered concrete and masonry (no plaster) 

0.2 94 III.  Non-engineered timber and masonry buildings 

0.12 90 IV.  Buildings extremely susceptible to vibration damage 
a  RMS velocity in decibels (VdB) re 1 micro-inch/second 

 When vibration levels approach limits identified in Table 4.11-10, 
suspend construction and implement contingencies to either lower 
vibration levels or secure the affected structures. 

 Conduct post-construction survey on structures where either moni-
toring has indicated high levels or complaints of damage has been 
made.  Make appropriate repairs or compensation where damage has 
occurred as a result of construction activities.  

 
Significance After Mitigation:  By incorporation of these methods, con-
struction vibration could be reduced to less than significant. 

 
c. Create a substantial permanent increase in ambient noise levels.  (LTS) 
 The implementation of the Specific Plan would result in an increase in traffic 
and traffic noise in the Specific Plan Area and in surrounding neighborhoods.  
The increase in traffic noise is calculated by comparing existing traffic volume 
on the street network to future traffic volumes that are projected if the Spe-
cific Plan is implemented.  Traffic noise increases were calculated for the 24 
intersections analyzed in the traffic report.  Measurable increases ranging 
from less than 1 dBA to up to about 2 dBA in traffic noise are predicted to 
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occur along most of the streets throughout the Specific Plan Area.  Traffic 
noise levels along Bay Road within the Specific Plan Area are calculated to 
increase by between 3 and 16 dBA with increases of between 3 and 5 dBA on 
portions of this roadway, which are current fairly well traveled (west of Pul-
gas Avenue), and traffic noise increases of up to 16 dBA along Bay Road east 
of Pulgas Avenue.  Traffic noise levels would also increase by 3 to 4 dBA 
along Pulgas Avenue and 3 and 5 dBA along Weeks Street.  With the excep-
tion of the relatively undeveloped areas in the eastern portions of the Specific 
Plan area, the primary noise source is due to traffic on area roadways, and 
thus these increases would directly correlate to increases in CNEL levels 
along these roadways.  However, in the largely undeveloped eastern portion 
of the Plan area one of the primary noise sources is due to general aviation 
over-flights.  Considering that general aviation over-flights are a major noise 
source in the area the traffic noise increase of up to 16 dBA along Bay Road 
east of Pulgas is calculated to result in an increase in the existing CNEL in 
this area of 5 dBA.   
 
Typically in high noise environments (i.e. greater than 60 dBA, CNEL), an 
increase by more than 3 dB Ldn due to the project would be considered a sig-
nificant impact.  Where the existing noise levels are lower (i.e. less than 60 
dBA, CNEL), a greater than 5 dB, Ldn increase would be considered a signifi-
cant impact.   
 
Specific Plan Policy TRA-2.4  requires use of “quieter” paving types such as 
Open-Grade Rubberized Asphaltic Concrete along Bay Road, Pulgas Avenue 
and Weeks Street in the Plan Area and vicinity. The use of "quiet" pavement 
can reduce noise levels by 2 to 5 dBA depending on the existing pavement 
type, traffic speed, traffic volumes, and other factors. 
 
With this policy in place, it is unlikely that noise along these streets would be 
increased to the point where the impact would be significant and there would 
be a less-than-significant impact.  
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d. Create a substantial temporary or periodic increase in ambient noise lev-
els.  (LTS with Mitigation) 

Existing residences are located within portions of the Specific Plan Area and 
at portions of its periphery.  Existing businesses are also located in and adja-
cent to the Plan Area.  Residences and businesses in the vicinity of the Plan 
Area would be affected by construction noise during buildout of the Plan.  
Construction noise impacts primarily result when construction activities oc-
cur during noise-sensitive times of the day (early morning, evening, or night-
time hours), the construction occurs in areas immediately adjoining noise 
sensitive land uses, or when construction durations last over extended periods 
of time.  Major noise generating construction activities would include re-
moval of existing pavement and structures, site grading and excavation, build-
ing framing, paving, and landscaping.   
 
The highest construction noise levels would be generated during grading ex-
cavation and foundation work, with lower noise levels occurring during 
building construction.  Large pieces of earth-moving equipment, such as grad-
ers, scrapers, and bulldozers, generate maximum noise levels of 85 to 90 dBA 
at a distance of 50 feet.  Typical hourly average construction-generated noise 
levels are about 80 to 85 dBA measured at a distance of 50 feet from the site 
during busy construction periods.  In addition, pile driving may occur at 
some development sites.  This type of construction activity can produce very 
high noise levels of approximately 105 dBA at 50 feet, which are difficult to 
control.  The noise levels drop off at a rate of about 6 dBA per doubling of 
distance between the noise source and receptor.  Intervening structures would 
also result in lower noise levels. 
 
Although construction noise would be localized to the individual sites during 
construction, businesses and residences throughout the Plan Area could be 
intermittently exposed to elevated levels of noise throughout the years of 
construction.  Though Noise Ordinance Policy 8.52.350-E exempts “noise 
associated with demolition, construction, repair, remodeling or grading of 
any real property, provided such activities do not take place between the 
hours of 8:00 p.m. and 7:00 a.m.,” construction would elevate noise levels at 
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adjacent businesses and residences by as much as 15 to 20 dBA, and may take 
place over a multi-year period. Such an increase in the noise level, although it 
would be short-term in duration, would be a significant impact. 
 
Impact NOI-5:  Although construction noise would be localized to the indi-
vidual construction sites, businesses and residences throughout the Plan Area 
would be exposed to high levels of noise as construction occurs in the Plan 
Area.  Noise levels at adjacent businesses and residences could increase by 15 
to 20 dBA or more for relatively short periods of time during specific con-
struction activity.  (LTS with Mitigation) 
 

Mitigation Measure NOI-5a:  Implement the provisions of Section 
8.52.350-E of the East Palo Alto Municipal Code that regulate construc-
tion hours. 
 
Mitigation Measure NOI-5b:  Construction equipment shall be well-
maintained and used judiciously to be as quiet as practical.  The following 
measures, when applicable, shall be required to reduce noise from con-
struction activities:  

 Ensure that all internal combustion engine-driven equipment is 
equipped with mufflers that are in good operating condition and ap-
propriate for the equipment. 

 Utilize “quiet” models of air compressors and other stationary noise 
sources where such technology exists. 

 Locate stationary noise-generating equipment as far as reasonable 
from sensitive receptors where sensitive receptors adjoin or are near 
a construction project area.   

 Prohibit unnecessary idling of internal combustion engines in excess 
of 5 minutes. 

 Pre-drill foundation pile holes to minimize the number of impacts 
required to seat the pile. 
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 Construct solid plywood fences around construction sites adjacent to 
operational business, residences or noise-sensitive land uses. 

 Erect a temporary noise control blanket barrier, if necessary, along 
building facades facing construction sites.  This mitigation would 
only be necessary if conflicts occurred that were irresolvable by 
proper scheduling.  Noise control blanket barriers can be rented and 
quickly erected and with proper installation can typically lower con-
struction noise levels by 10 dBA (10 dBA represents a perceived halv-
ing of noise levels).  

 Route construction-related traffic along major roadways and as far as 
feasible from sensitive receptors. 

 Ensure that construction activities, including the loading and unload-
ing of materials and truck movements, are limited to the hours speci-
fied in Section 8.52 of the East Palo Alto Municipal Code. 

 Notify businesses, residences, and noise-sensitive land uses adjacent 
to construction sites of the construction schedule in writing.  Desig-
nate a “construction liaison” who is responsible for responding to 
any local complaints about construction noise.  The liaison shall de-
termine the cause of the noise complaints (for example starting too 
early, or a bad muffler) and institute reasonable measures to correct 
the problem.  Conspicuously post a telephone number for the liaison 
at the construction site. 

 
Significance After Mitigation:  By incorporation of these methods, con-
struction noise could be reduce to less than significant. 

 
e. Expose people to excessive noise levels within an airport land use plan, 

public airport, or public use airport.  (LTS) 
The 60 dBA CNEL noise contour due to aircraft activity at the Palo Alto 
Municipal Airport crosses over the eastern portion of the Specific Plan Area.  
Land uses proposed within the 60 dBA CNEL contour include Office and 
Industrial uses.  According to the City’s General Plan Noise and Land Use 
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Compatibility Matrix, such us are considered Clearly Compatible with this 
level of environmental noise.  This is a less-than-significant noise impact. 
 
f. Expose people to excessive noise levels within the vicinity of a private 

airstrip.  (LTS) 
 The project is not located in the vicinity of a private airstrip.  This is a less-
than-significant noise impact. 
 
2. Cumulative Impacts 
Cumulative noise impacts due to traffic on existing roadways are considered 
as part of the project-levels analysis since the noise analysis is based on the 
traffic model where input included planned and approved projects in the City 
(Future Conditions) plus traffic anticipated by General Plan buildout projec-
tions.  Therefore, cumulative impacts along existing roadways in and around 
the project area would be the same as project level impacts.   
 
In the future, the rail line at the northern edge of the Specific Plan Area, 
which is current inactive, may be used for passenger rail service between the 
East Bay and Peninsula communities.  Though several studies have been con-
ducted for this project, none has defined the number of trains per day or 
types of engines that may be used.  However, reports completed for the pro-
ject have concluded that noise and vibration impacts could occur at noise-
sensitive uses adjacent to new station sites and along track locations as a result 
of temporary construction activities and long-term operation of the rail ser-
vice.6  Considering this, and based on experience gained from a variety of 
other passenger rail services, such as Caltrain, ACE and BART rail service, 
adjacent to existing residential uses it is expected that the implementation of 
the DRC would result in a significant impact on the existing residences at the 
northern edge of the Specific Plan Area.   
 
The project also proposes a new Loop road, which would wrap around the 
northern and eastern edges of the existing single-family residential neighbor-
                                                         

6 Dumbarton Rail Corridor Project - Environmental Phase 1 Final Report, 
March 3, 2006 



C I T Y  O F  E A S T  P A L O  A L T O  

R A V E N S W O O D / 4  C O R N E R S  T O D  S P E C I F I C  P L A N   

D R A F T  E I R  
N O I S E  

 
 

4.11-42 

 
 

hood in the northern portion of the Specific Plan Area, connecting the Uni-
versity Avenue DRC transit station to the current terminus of Demeter 
Street.  A review of conceptual Specific Plan roadway alignments shows that 
the centerline of this roadway may be between 60 to 70 feet from the rear 
property lines of the homes along Illinois Street and between 25 to 35 feet 
from the rear property lines of the homes along Tulane Avenue.   
 
The new roadway alignment would also pass by areas proposed for Office 
Use under the Specific Plan.  Based on the traffic volumes given in the Traffic 
Study at the two terminuses of the Loop road, and assuming that the new 
roadway will either be at the current grade or above the current grade on a 
levee structure, traffic on the Loop Road is expected to result in a noise level 
of up to 64 dBA CNEL at the rear property lines of homes along Illinois 
Street and a noise level of up to 68 dBA CNEL at the rear property lines of 
homes along Tulane Avenue and the end of Fordham Street.  Depending on 
the type and frequency of rail service under the DRC project total noise levels 
at the rear property lines of homes along Tulane Avenue and the end of 
Fordham Street may exceed a CNEL of 70 dBA.  This noise level would ex-
ceed the current noise environment in these area by over 5 dBA (CNEL) and 
the City’s exterior noise and land use compatibility standard of 60 dBA 
CNEL.  This would be a significant impact. 
 
Impact NOI-CUM-1:  If the Dumbarton Rail Service Corridor Project is 
implemented, and the Loop Road used according to cumulative traffic projec-
tions, the existing residences at the northern edge of the Specific Plan Area 
may be exposed to outdoor and indoor noise levels in excess of City and State 
60 dBA CNEL outdoor and 45 dBA CNEL indoor noise limits. (LTS with 
Mitigation)  
 

Mitigation Measure NOI-CUM-1:  In areas where existing residential de-
velopment would be exposed to a CNEL of greater than 60 dBA due to 
Loop Road traffic and/or Dumbarton Rail project noise, site-specific 
noise studies shall be conducted to determine the area of impact and to 
provide appropriate mitigation measures, which may include the follow-
ing: 
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 Conduct area-specific noise studies to determine the need for sound 
walls, or sound walls in combination with earthen berms, to reduce 
noise levels to 60 dBA CNEL or less in rear yards of homes adjacent 
to the loop road.  

 Utilize roadway and site planning in the loop road design and layout 
to minimize noise in adjacent residential outdoor activity areas 
through the use of increased distances to these areas or the placement 
of intervening earthen berms. 

 If 60 dBA CNEL or less is not achieved in rear yards, mechanical 
ventilation shall be provided in the affected residences so that win-
dows can remain closed at the choice of the occupants to maintain 
interior noise levels below 45 dBA CNEL as per the requirements of 
the City’s Noise Ordinance. 

 
Significance After Mitigation:  By incorporation of these methods, con-
struction noise could be reduce to less than significant. 
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