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EXECUTIVE SUMMARY 
 

Plus Architects (the Applicant) proposes to develop the Chestnut Apartments (Project), a 22,492-
square-foot multi-family residential building containing 24 residential units, 6,059 square feet of 
open space, and 26 parking spaces in two levels of subterranean parking, located at 164 Chestnut 
Street in the City of Pasadena (City). The Project Site is an approximately 0.23-acre (10,011-
square-foot [SF]) trapezoidal-shaped site (Project Site) located on the south side of Chestnut 
Street bordered by the termini of Chestnut Street and Townsend Place to the north.  

The Project’s 6,059 SF of open space would include 1,681 SF of private deck, a 423-SF courtyard 
on the ground floor, 3,152 SF of ground floor setbacks and a 803 SF 5th floor common deck. 
Parking for the Project would include 11 spaces on the 1st subterranean level, and 15 spaces on 
the 2nd subterranean level. Prior to the start of the Project, the existing 2,904-square-foot two-
story, landmark-eligible house would be relocated. The Project includes demolition of the 
existing detached garage, excavation to accommodate the subterranean parking levels, and the 
construction of the new multi-family residential building. 

The report summarizes the potential for the Project to conflict with applicable noise and vibration 
regulations, standards, and thresholds.  The findings of the analyses are as follows: 

 Construction of the Project would not exceed the City’s construction noise standards.  Thus, 
the Project would not result in a substantial temporary or periodic increase in noise, and 
impacts would be less than significant. 

 Operation of the Project would not exceed the City’s traffic or operational stationary source 
noise standards.  Thus, the Project would not result in a substantial permanent increase in 
ambient noise levels in the vicinity of the Project above levels existing without the Project, 
and impacts would be less than significant. 

 The Project would not result in the generation of excessive ground-borne vibration or ground-
borne noise levels from construction or operational activities.  Thus, the Project would result 
in a less-than-significant impact from ground-borne vibration and ground-borne noise. 
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1.0 
Introduction 

ESA has conducted an acoustical study to evaluate the potential noise and vibration impacts 
associated with construction activities, surface transportation, and other aspects of Project 
construction and operations that have the potential to impact noise sensitive land uses.  The 
objectives of this noise study are to: 

 Quantify the existing ambient noise environment at the Project Site; 

 Evaluate the construction and operational noise and vibration impacts to noise sensitive 
receptors (i.e., residential uses) based on applicable standards and thresholds; 

 Provide, if needed, noise mitigation measures as required to meet applicable noise regulations 
and standards as specified by the City of Pasadena. 

1.1 Existing Conditions 

The Project Site is an approximately 0.23-acre (10,011 SF) trapezoidal-shaped site (Project Site) 
located on the south side of Chestnut Street bordered by the termini of Chestnut Street and 
Townsend Place to the north. The Project Site is also located near public transportation options, 
including bus stops with connections to Metro Bus Line 177, 260, 264/267, and 501, Pasadena 
Transit 20cc, 20cw, 40, 51, 51s, and 52, Foothill Transit Bus 187, and LADOT Transit Commuter 
Express 549 that are within walking distance of the Project Site. The nearby bus stops around the 
Project Site are located approximately 0.18 mile northwest of the Project Site at the corner of 
South Fair Oaks Avenue and Chestnut Street, approximately 0.06 mile southwest of the Project 
Site at the corner of North Raymond Avenue and East Walnut Street, approximately 0.09 mile 
northeast of the Project Site at the corner of North Marengo Avenue and Corson Street, and 
approximately 0.04 mile southeast of the Project Site at the corner of North Marengo Avenue and 
East Walnut Street. The Metro Gold Line Memorial Park Station, which is also located within 
walking distance of the Project Site, is located approximately 0.4 mile southwest of the Project 
Site. The Project Site is shown in Figure 1, Vicinity Location Map. The Project Site abuts a mix 
of residential uses, commercial uses, school uses, a church, and a pastoral center.   

The Project Site is currently developed with a 2,904 square foot two-story, landmark-eligible 
house that would be relocated prior to construction of the Project. The existing detached garage 
on the Project Site would be demolished as part of the Project construction.  Figure 2, Aerial 
Photograph of Project Site and Vicinity, shows the Project Site and surrounding land uses.   
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Figure 2
Aerial Photograph of Project Site and Vicinity
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1.2 Project Description 

The Project would consist of a 22,492-square-foot, five-story, multi-family residential building. 
Overall, the Project would consist of 24 residential units, and 6,059 SF of open space, including 
1,681 SF of private deck, a 423-SF courtyard on the ground floor, 3,152 SF of ground floor 
setbacks and a 803-SF 5th floor common deck. The Project would provide two levels of parking 
within a two-level subterranean parking garage with 26 total parking spaces (with 11 spaces on 
the 1st subterranean level, and 15 spaces on the 2nd subterranean level). The Project includes 
demolition of the existing detached garage, excavation to accommodate the subterranean parking 
levels, and the construction of the new multi-family residential building. 

The Project Site is located in the CD-1 (Central District Specific Plan, Old Pasadena Subdistrict ) 
zoning district in the City of Pasadena and is currently developed with a 2,904-square-foot two-
story, landmark-eligible house that would be relocated prior to construction of the Project, and a 
detached garage that would be demolished as part of the Project construction.  The Project’s 
conceptual design plan is shown in Figure 3, Conceptual Design Plan. 

1.3 Noise and Vibration Descriptors 

1.3.1 Noise 
Noise is most often defined as unwanted sound.  Although sound can be easily measured, the 
perceptibility of sound is subjective, and the physical response to sound complicates the analysis 
of its impact on people.  People judge the relative magnitude of sound sensation in subjective 
terms, such as “noisiness” or “loudness.”  Sound pressure magnitude is measured and quantified 
using a logarithmic ratio of pressures, the scale of which gives the level of sound in decibels (dB).  
The human hearing system is not equally sensitive to sound at all frequencies.  Therefore, to 
approximate the human, frequency-dependent response, the A-weighted filter system is used to 
adjust measured sound levels.  The A-weighted sound level (dBA), typically applied to 
community noise measurements,1 de-emphasizes low frequencies to which human hearing is less 
sensitive and focuses on mid- to high-range frequencies.  The range of human hearing is 
approximately 3 to 140 dBA, with 110 dBA considered intolerable or painful to the human ear.  
In a non-controlled environment, a change in sound level of 3 dB is considered “just perceptible,” a 
change in sound level of 5 dB is considered “clearly noticeable,” and a change in 10 dB is perceived 
as a doubling of sound volume.2 A change in sound level of 1 dB cannot be perceived by the human 
ear except in carefully controlled laboratory experiments.3 Although the A-weighted scale accounts 
for a range of people’s responses and is, therefore, commonly used to quantify individual event or 
general community sound levels, the degree of annoyance or other response effects also depends 
on several other factors.  These factors include: 

 
1  M David Egan, Architectural Acoustics, Chapter 1, March 1988. 
2  Bies & Hansen, Engineering Noise Control, 1988. 
3 Caltrans, TeNS, September 2013, Section 2.2.1. 
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 Ambient (background) sound level; 

 Magnitude of sound event with respect to the background noise level; 

 Duration of the sound event; 

 Number of event occurrences and their repetitiveness; and 

 Time of day that the event occurs. 

In an outdoor environment, sound levels attenuate with distance.  Such attenuation is called 
“distance loss” or “geometric spreading” and is influenced by the noise source configuration (i.e., 
point source or line source).  For a point source, such as stationary equipment, the rate of sound 
attenuation is usually 6 dB per doubling of distance from the noise source at urban, acoustically 
“hard” sites, or highly acoustically reflective settings that preserve sound energy (water, asphalt, 
and concrete).  Within such environments, a sound level of 50 dBA at a distance of 25 feet from 
the noise source would attenuate to 44 dBA at a distance of 50 feet.  For a line source within an 
acoustically hard environment, such as a roadway with a constant flow of traffic, the rate of sound 
attenuation is 3 dB per doubling of distance.4  In addition, structures (e.g., buildings and solid 
walls) and natural topography (e.g., hills) that obstruct the line-of-sight between a noise source 
and a receptor further reduce the noise level if the receptor is located within the “shadow” of the 
obstruction, such as behind a sound wall.  This type of sound attenuation is known as “barrier 
insertion loss.”  If a receptor is located behind the wall but still has a view of the source (i.e., line-
of-sight not fully blocked), some barrier insertion loss would still occur but to a lesser extent.  A 
receptor located on the same side of the wall as a noise source may actually experience an 
increase in the perceived noise level as the wall reflects noise back to the receptor, thereby 
compounding the noise.  Noise barriers can provide noise level reductions ranging from 
approximately 5 dBA (where the barrier just breaks the line-of-sight between the source and 
receiver) up to 20 dBA with a more substantial barrier.5 

Community noise levels usually change continuously during the day.  The equivalent sound level 
(Leq) is normally used to describe community noise.  The Leq is the equivalent steady-state A-
weighted sound level that would contain the same acoustical energy as the time-varying A-
weighted sound level during the same time interval.  For intermittent noise sources, the maximum 
noise level (Lmax) is normally used to represent the maximum noise level measured during the 
measurement.  Maximum and minimum noise levels, as compared to the Leq, are a function of the 
characteristics of the noise source.  As an example, sources, such as generators, have maximum 
and minimum noise levels that are similar to Leq since noise levels for steady-state noise sources 
do not substantially fluctuate.  However, as another example, vehicular noise levels along local 
roadways result in substantially different minimum and maximum noise levels when compared to 
the Leq since noise levels fluctuate during pass-by events. 

 
4  Caltrans, Technical Noise Supplement (TeNS), 2013. 
5  Ibid. 
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To assess noise levels over a given 24-hour time period, the Community Noise Equivalent Level 
(CNEL) descriptor is used in land use planning.  CNEL is the time average of all A-weighted 
sound levels for a 24-hour period with a 10-dBA adjustment (upward) added to the sound levels 
which occur in the night (10:00 P.M. to 7:00 A.M.) and a 5-dBA adjustment (upward) added to the 
sound levels which occur in the evening 7:00 P.M. to 10:00 P.M.).  These penalties attempt to 
account for increased human sensitivity to noise during the quieter nighttime periods, particularly 
where sleep is the most probable activity.  CNEL has been adopted by the State of California to 
define the community noise environment for development of a community noise element of a 
General Plan and is also used by the City of Pasadena for land use planning in the City’s General 
Plan Noise Element (Noise Element).6 

1.3.2 Vibration 
Vibration is an oscillatory motion through a solid medium in which the motion’s amplitude can 
be described in terms of displacement, velocity, or acceleration.  The response of humans, 
buildings, and equipment to vibration is more accurately described using velocity or 
acceleration.7  Vibration amplitudes are usually described in terms of peak levels, as in peak 
particle velocity (PPV).  The peak level represents the maximum instantaneous peak of the 
vibration signal.  In addition, vibrations can be measured in the vertical, horizontal longitudinal, 
or horizontal transverse directions.  Ground vibrations are most often greatest and can damage 
buildings, when they propagate in the vertical direction.8  Therefore, the analysis of ground-borne 
vibration associated with the Project was evaluated in the vertical direction.  Typically, ground-
borne vibration generated by man-made activities attenuates rapidly with distance from the source 
of the vibration.  Man-made vibration issues are, therefore, usually confined to short distances 
from the source (i.e., 50 feet or less).  The vibration attenuation equation is presented below. 

PPVequip = PPVref (25/D)n where , PPVref = reference source vibration, D = Distance, and n = 
factor for soil attenuation (typically n = 1.5). 

1.4 Existing Noise Conditions  

1.4.1 Noise-Sensitive Receptor Locations 
Some land uses are considered more sensitive to noise than others due to the amount of noise 
exposure and the types of activities typically involved at the receptor location.  Residences, 
schools, motels and hotels, libraries, religious institutions, hospitals, nursing homes, and parks are 
generally more sensitive to noise than commercial and industrial land uses.  Existing noise-
sensitive uses in the vicinity of the Project Site are summarized below:   

 R1 - Residential: single-family and multi-family residential uses located approximately 50 
feet north of the Project Site across Chestnut Street. 

 
6  State of California, General Plan Guidelines, 2002. 
7 Federal Transit Administration, Transit Noise and Vibration Impact Assessment, page 110, September 2018. 
8  California Department of Transportation (Caltrans), Transportation Related Earthborne Vibrations, page 4, 

February 2002. 
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 R2 - Park: Memorial Park is located approximately 175 feet south of the Project Site across 
East Walnut Street. 

 R3 - Residential: Holly Street Village multi-family residential buildings located 
approximately 200 feet south of the Project Site across East Walnut Street. 

 R4 - Educational: St. Andrew Elementary School is located approximately 550 feet west of 
the Project Site. 

The nearest sensitive land uses to the Project Site are shown in Figure 4, Sensitive Receptor 
Locations Nearest to the Project Site.  Other noise-sensitive uses in the vicinity of the Project Site 
are located further away than those listed above and would be less impacted by Project-related 
noise and vibration. 

1.4.2 Local Noise Sources and Existing Roadway Noise 
Levels Off-site     
The Project Site is located in the CD-1 (Central District Specific Plan, Old Pasadena Subdistrict) 
and is currently developed with a 2,904 square foot two-story, landmark-eligible house that 
would be relocated prior to construction of the Project, and a detached garage that would be 
demolished as part of the Project construction. The current building, which consists of residential 
units, generates noise typically associated with residential building operations, such as vehicle 
trips and stationary equipment (i.e., heating, ventilation, and air conditioning equipment).  

Typically, to establish ambient noise levels, which are largely attributed to traffic noise, ambient 
noise measurements are taken at locations representing the nearby sensitive receptor land uses 
around a project. However, due to the evolving COVID-19 situation, Governor Newsom 
proclaimed a State of Emergency on March 4, 2020 and the City issued the Safer at Home Order 
on March 22, 2020, with supplemental orders issued April 11, May 15, 26 and 29 and most 
recently June 11, 2020 that are still in effect, that place various restrictions on non-essential 
businesses and residents.9,10 Therefore, ambient noise measurements taken under these 
circumstances would not be representative of normal ambient conditions due to reduced activity 
in the City. 

In order to establish ambient noise levels in the Project vicinity, existing roadway noise levels 
were estimated based on ambient traffic volumes on roadways near the Project as presented in the 
Project’s Transportation Analysis prepared by Pasadena Department of Transportation where 
traffic counts were taken in October 2019 prior to the City’s Safer at Home Orders.11   

 
9  City of Pasadena, “Safer at Home”: What You Need to Know, https://www.cityofpasadena.net/covid-19/safer-at-

home/. 
10  City of Pasadena, City of Pasadena Health Officer Order for the Control of COVID-19, Fifth Supplemental to 

Revised – Safer at Home Order for Control of COVID-10 Issued on March, 22, 2020 and Supplements Issued 
April 11 and May 15, 26 and 29, 2020. 

11  City of Pasadena, Department of Transportation, Transportation Analysis – Outside of CEQA Analysis, 164 
Chestnut Street Chestnut Apartments, 2020. 
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Existing roadway noise levels were calculated for five roadway segments located in the vicinity 
of the Project Site. The roadway segments selected for analysis are considered to be the roadways 
that are expected to be most directly impacted by Project-related traffic; which, for the purpose of 
this analysis, include the roadway that is located near and immediately adjacent to the Project 
Site. These roadways, when compared to roadways located further away from the Project Site, 
would experience the greatest percentage increase in traffic generated by the Project.  
Calculation of the existing roadway noise levels was accomplished using the California 
Department of Transportation (Caltrans) Technical Noise Supplement (TeNS) and traffic volumes 
at the study intersection analyzed in the Project’s Transportation Analysis prepared by Pasadena 
Department of Transportation.12 The model calculates the average noise level in CNEL at specific 
locations based on traffic volumes, average speeds, and site environmental conditions. The 
calculated CNEL (at a distance of 100 feet from the roadway right-of-way) from existing traffic 
volumes on the analyzed roadway segment is shown in Table 1, Existing Roadway Noise Levels. 

TABLE 1 
EXISTING ROADWAY NOISE LEVELS 

Roadway Segment 

Calculated Traffic Noise Levels 
along the Roadway for Peak 

Hour Volumes 
(dBA Leq(h) at 100 feet) 

Calculated Traffic Noise Levels 
along the Roadway 

(dBA CNEL at 100 feet) a 

S Fair Oaks Ave between Corson St and E 
Walnut St 

64.2 64.5 

E Walnut St between S Fair Oaks Ave and 
N Raymond Ave 

64.7 65.0 

N Raymond Ave north of Walnut St 56.6 56.9 

Corson St between S Fair Oaks Ave and N 
Raymond Ave 

62.6 62.9 

E Walnut St east of N Raymond Ave 64.6 64.9 
 
a The noise level is modeled at 100 feet from the centerline of the roadway segment, consistent with the distance used in the Certified 

Environmental Impact Report for the City’s General Plan.    
 
SOURCE: ESA 2020. 
 

 

1.4.3 Vibration-Sensitive Receptor Locations 
Typically, ground-borne vibration generated by man-made activities (i.e., rail and roadway 
traffic, mechanical equipment and typical construction equipment) diminishes rapidly as the 
distance from the source of the vibration become greater.  The Federal Transportation Association 
(FTA) uses a screening distance of 100 feet for high vibration sensitive buildings (e.g., hospital 
with vibration sensitive equipment) and 50 feet for residential uses.  When vibration-sensitive 
uses are located within those distances from a project site, vibration impact analysis may be 
warranted.  With respect to structures, vibration-sensitive receptors generally include historic 
buildings with construction susceptible to damage, buildings in poor structural condition, and 

 
12  City of Pasadena, Department of Transportation, Transportation Analysis – Outside of CEQA Analysis, 164 

Chestnut Street Chestnut Apartments, 2020. 
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uses that require precision instruments (e.g., hospital operating rooms or scientific research 
laboratories).   

The St. Andrew Pastoral Center campus is located to west of the Project Site. The building on the 
St. Andrew Pastoral Center campus nearest to the Project Site is a one-story parking garage 
structure, approximately 3 feet to the west of the Project Site boundary. The St. Andrew Pastoral 
Center office buildings are located to the west of the St. Andrew Pastoral Center campus parking 
garage structure and approximately 45 feet to the west of the Project Site. The residences located 
approximately 50 feet directly north of the Project Site could also be affected by Project-related 
construction vibration. There are other buildings in the surrounding area but are at distances that 
would not be affected by vibration impacts from Project construction as they are beyond the FTA 
screening distances of 100 feet for high vibration sensitive buildings and 50 feet for residential 
uses.  
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2.0 
Regulatory Setting 

2.1 Regulatory Setting 

Many government agencies have established noise regulations and policies to protect citizens 
from potential hearing damage and various other adverse physiological and social effects 
associated with noise and ground-borne vibration.  The City of Pasadena has adopted a number of 
policies, which are based in part on federal and State regulations, that are intended to control, 
minimize, or mitigate environmental noise effects.  There are no City-adopted policies or 
standards that relate to ground-borne vibration, but the FTA does have such standards and/or 
policies that can provide guidance for this analysis but are not regulatory requirements for the 
Project.  The regulations and policies that are relevant to Project construction and operational 
noise levels are discussed below. 

2.1.1 City of Pasadena Noise Element of the General Plan 
The Noise Element of the General Plan is primarily used by the Planning and Community 
Development Department as a guideline for siting noise-sensitive land uses in the vicinity of 
preemptive noise sources unless adequate noise abatement is incorporated into the encroaching 
development. The City of Pasadena Noise Element contains a noise compatibility matrix that 
shows acceptable and unacceptable ranges of noise for various land uses.  The noise compatibility 
matrix is shown in Table 2, City of Pasadena Guidelines for Noise Compatible Land Use 
(appears as Figure 1 in the City’s Noise Element).13   

These guidelines are set forth in the City of Pasadena Revised Noise Element of the General Plan 
(2002) in terms of the CNEL metric.  CNEL guidelines for specific land uses are classified into 
four categories:  (1) “clearly acceptable,” (2) “normally acceptable,” (3) “conditionally 
acceptable,” and (4) “normally unacceptable.”  As shown in Table 2, CNEL values of 75 dBA 
and 80 dBA are the upper limits of what is considered a “conditionally acceptable” noise 
environment for residential and school uses, respectively, although the upper limits of what is 
considered “normally acceptable” for residential and school uses are set at 70 dBA CNEL.14     

 
13  City of Pasadena, Revised Noise Element of the General Plan, December 2002. 
14  Ibíd. 
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TABLE 2 
CITY OF PASADENA GUIDELINES FOR NOISE COMPATIBLE LAND USE 

Land Use Category 
Community Noise Exposure  

Ldn or CNEL, dBA 

  55 60 65 70 75 80 85 

Residential – Low Density Single Family, Duplex, 
Mobile Homes 

       

       

       

       

Residential – Multi- Family and Mixed 
Commercial/Residential Use 

       

       

       

       

Transient Lodging – Motels, Hotels 
       

       

       

       

Schools, Libraries, Churches, Hospitals, Nursing 
Homes 

       

       

       

       

Auditoriums, Concert Halls, Amphitheatres 
       

       

       

       

Sports Arena, Outdoor Spectator Sports 
       

       

       

       

Playgrounds, Neighborhood Parks 
       

       

        

        

Golf Courses, Riding Stables, Water Recreation, 
Cemeteries 

       

       

       

       

Office Buildings, Business Commercial and 
Professional 

       

         

       

       

Industrial, Manufacturing, Utilities, Agriculture 

       

       

       

       

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

 

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

 

 CONDITIONALLY ACCEPTABLE:  If new construction or development proceeds, an analysis of the 
noise reduction requirement should be made and needed noise insulation features included in the 
design. 

 

 NORMALLY UNACCEPTABLE:  New construction or development should generally not be 
undertaken, unless it can be demonstrated than an interior level of 45 dBA can be achieved.  

 
SOURCE:  California, General Plan Guidelines 1998, as modified by the City of Pasadena 2002 
 

 

The Certified Environmental Impact Report for the City’s General Plan identifies mitigation 
measures to minimize or reduce noise and vibration impacts from individual development 
projects in the City. General Plan mitigation measures that are relevant to the proposed Project 
include Mitigation Measure 9-5, which recommends best management practices to reduce 
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construction noise from new development projects within 500 feet of noise-sensitive receptors, 
and Mitigation Measures 9-3 and 9-4, which recommend individual projects that involve 
vibration-intensive construction activities conduct a vibration analysis and implement measures to 
reduce potential structural damage vibration impacts at vibration-sensitive receptors, as 
applicable.15 

2.1.2 City of Pasadena Noise Restrictions Ordinance 
The Pasadena Noise Ordinance is contained in Title 9, Article IV, and is titled “Noise 
Restrictions Ordinance.”  The following sections of the current City of Pasadena Municipal Code 
(PMC) are particularly applicable to this study: 

Section 9.36.020 – Declaration of Policy 

It is declared to be the policy of the city to prohibit unnecessary, excessive and annoying noises 
from all sources subject to its police power.  Noise at certain levels is detrimental to the health 
and welfare of the general public.  Consequently, it shall be systematically proscribed in the 
public interest.  

Section 9.36.040 – Ambient Noise Level 

A. When “ambient noise level” is referred to in this chapter, it means the actual measured 
ambient noise level.  

B. Any sound level measurement made pursuant to the provisions of this chapter shall be 
measured with a sound level meter using the A weighting.  

1. Where the sound alleged to be offending is of a type or character set forth below, 
the following values shall be added to the sound level measurement of the 
offending noise:  

a. Except for noise emanating from any electrical transformer or gas metering 
and pressure control equipment existing and installed prior to the effective 
date of the ordinance codified herein, any steady audible tone: +5;  

b. Repeated impulsive noise: +5;  

c. Noise occurring more than 5 but less than 15 minutes per hour: -5;  

d. Noise occurring more than 1 but less than 5 minutes per hour: -10;  

e. Noise occurring less than 1 minute per hour: -20.  

 
15  City of Pasadena, Pasadena General Plan for the City of Pasadena, Environmental Impact Report, State 

Clearinghouse No. 2013091009, pages 5.9-37 and -38, January 2015. 
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2. Values of subsections (B)(1)(c), (B)(1)(d) and (B)(1)(e) of this section shall be 
added to the sound level measurements during daytime (6 a.m. to 11 p.m.) 
periods only. 

As mentioned previously, due to the evolving COVID-19 situation, the City issued the Safer at 
Home Order and supplemental orders that place various restrictions on non-essential businesses 
and residents; therefore, ambient noise measurements were not taken at sensitive receptor 
locations around the Project Site under these circumstances as they would not be representative of 
normal ambient conditions due to reduced activity in the City (see subsection 1.4.2, Local Noise 
Sources and Existing Roadway Noise Levels Off-site, above for additional details).  

Section 9.36.050 - General Noise Sources. 

A. It is unlawful for any person to create, cause, make or continue to make or permit to be 
made or continued any noise or sound which exceeds the ambient noise level at the 
property line of any property by more than 5 decibels. 

B. Notwithstanding any other provision of this chapter and in addition thereto it shall be 
unlawful for any person to willfully make or continue, or cause to be made or continued, 
any loud, unnecessary or unusual noise which disturbs the peace or quiet of any 
neighborhood or which causes discomfort or annoyance to any reasonable person of 
normal sensitiveness residing in the area. The standards which shall be considered in 
determining whether a violation of the provisions of this section exists shall include, but 
not be limited to, the following: 

1. The level of the noise; 

2. The intensity of the noise; 

3. Whether the nature of the noise is usual or unusual; 

4. Whether the origin of the noise is natural or unnatural; 

5. The level and intensity of the background noise, if any; 

6. The proximity of the noise to residential sleeping facilities; 

7. The nature and zoning of the area within which the noise emanates; 

8. The density of the inhabitation of the area within which the noise emanates; 

9. The time of the day or night the noise occurs; 

10. The duration of the noise; 

11. Whether the noise is recurrent, intermittent or constant; and 
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12. Whether the noise is produced by a commercial or noncommercial activity. 

Section 9.36.070 – Construction Projects 

A. No person shall operate any pile driver, power shovel, pneumatic hammer, derrick power 
hoist, forklift, cement mixer or any other similar construction equipment within a 
residential district or within a radius of 500 feet therefrom at any time other than as listed 
below: 

1. From 7:00 a.m. to 7:00 p.m. Monday through Friday; 

2. From 8:00 a.m. to 5:00 p.m. on Saturday; 

3. Operation of any of the listed construction equipment is prohibited on Sundays 
and holidays. 

B. No person shall perform any construction or repair work on buildings, structures or 
projects within a residential district or within a radius of 500 feet therefrom in such a 
manner that a reasonable person of normal sensitiveness residing in the area is caused 
discomfort or annoyance at any time other than as listed below:  

1. From 7:00 a.m. to 7:00 p.m. Monday through Friday;  

2. From 8:00 a.m. to 5:00 p.m. on Saturday; 

3. Performance of construction or repair work is prohibited on Sundays and 
holidays. 

C. The prohibition against construction on Sundays and Holidays as set forth in 
subsection B of this section shall not apply under either of the following conditions:  

1. The construction is actually performed by an individual who is the owner or 
lessor of the premises and who is assisted by not more than two individuals;  

2. The person performing the construction shall have provided the building official 
with a petition which indicates the consent of 65 percent of the households 
residing within 500 feet of the construction site and the unanimous consent of the 
households adjacent to the construction site. Said petition shall be on a form 
promulgated by said building official and shall be accompanied by a fee, the 
amount of which shall be established by resolution by the city council. 

D. The prohibitions of this section shall not apply to the performance of emergency work as 
defined in Section 9.36.030.  

E. For purposes of this section, holidays are New Year’s Day, Martin Luther King Jr. Day, 
Lincoln’s Birthday, Washington’s Birthday, Memorial Day, Independence Day, Labor 
Day, Veteran’s Day, Thanksgiving Day, Day after Thanksgiving, and Christmas.  
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Section 9.36.080 – Construction Equipment 

It is unlawful for any person to operate any powered construction equipment if the operation of 
such equipment emits noise at a level in excess of 85 dBA when measured within a radius of 100 
feet from such equipment.  

Section 9.36.090 – Machinery, Equipment, Fans and Air Conditioning 

Except for emergency work, as defined in this chapter it is unlawful for any person to operate any 
machinery, equipment, pump, fan, air conditioning apparatus or similar mechanical device in any 
manner so as to create any noise which would cause the noise level at the property line of any 
property to exceed the ambient noise level by more than 5 decibels.  

2.2 Ground-Borne Vibration Guidelines 

The City has not adopted policies or guidelines relative to ground-borne vibration.  As such, the 
following is a summary of Caltrans ground-borne vibration policies and guidelines.  With respect 
to ground-borne vibration from construction activities, Caltrans has adopted guidelines/ 
recommendations to limit ground-borne vibration based on the age and/or condition of the 
structures that are located in close proximity to construction activity.  Caltrans’ technical 
publication titled “Transportation and Construction Vibration Guidance Manual” April 2020,16 
provides a vibration damage potential threshold criteria for continuous sources of vibration of 
0.12 inch-per-second PPV for Class IV buildings typically historic and very sensitive to vibration, 
0.2 inch-per-second PPV for Class III buildings typically with wooden ceilings and walls in 
masonry, 0.3 inch-per-second PPV for Class II buildings typically built with foundation, floors, 
and walls in concrete or masonry, and 0.5 inch-per-second PPV for Class I buildings typically 
built from reinforced steel or reinforced concrete.  

 

 
16  California Department of Transportation, Transportation and Construction Vibration Guidance Manual, Table 10, 

2020, https://dot.ca.gov/-/media/dot-media/programs/environmental-analysis/documents/env/tcvgm-apr2020-
a11y.pdf. Accessed August 2020. 
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3.0 
Significance Thresholds 

In accordance with Appendix G of the State CEQA Guidelines, the proposed Project would result 
in potentially significant impacts if it would result in:  

NOISE-1: Generation of a substantial temporary or permanent increase in ambient noise 
levels in the vicinity of the project in excess of standards established in the local 
general plan or noise ordinance, or applicable standards of other agencies. 

NOISE-2: Generation of excessive groundborne vibration or groundborne noise levels.  

NOISE-3: For a project located within the vicinity of a private airstrip or an airport land use 
plan or, where such a plan has not been adopted, within two miles of a public 
airport or public use airport, would the project expose people residing or working 
in the project area to excessive noise levels? 

The paragraphs below provide guidance for evaluating the Project against these thresholds. 

3.1 Construction (NOISE-1) 

Based on the City of Pasadena Noise Element of the General Plan and Noise Restrictions 
Ordinance, Project construction would normally be considered to exceed threshold NOISE-1 if:  

 Construction equipment emits noise at a level in excess of 85 dBA when measured at a radius 
of 100 feet of such equipment; or 

 Construction activities would occur outside the hours of 7:00 A.M. to 7:00 P.M. Monday 
through Friday day, from 8:00 A.M. to 5:00 P.M. on Saturday, or anytime on Sunday or 
holidays (City-observed) within a residential district or within a radius of 500 feet therefrom 
and such construction would generate noise that would substantially affect sensitive 
receptors. 

3.2 Operation (NOISE-1, NOISE-3) 

Project operational noise would normally be considered to exceed thresholds NOISE-1 and/or 
NOISE-3 if: 

 Project-related operational activities cause ambient noise levels to increase by 5 dBA or more 
at the property line.  In accordance with Pasadena Municipal Code Section 9.36.040, where 
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the sound alleged to be offending is of a type or character set forth below, the following 
values shall be added to the sound level measurement of the offending noise:  

a. Except for noise emanating from any electrical transformer or gas metering and pressure 
control equipment existing and installed prior to the effective date of the ordinance 
codified herein, any steady audible tone: +5;  

b. Repeated impulsive noise: +5;  

c. Noise occurring more than 5 but less than 15 minutes per hour during daytime (6 a.m. to 
11 p.m.) periods only: -5;  

d. Noise occurring more than 1 but less than 5 minutes per hour during daytime (6 a.m. to 
11 p.m.) periods only: -10;  

e. Noise occurring less than 1 minute per hour during daytime (6 a.m. to 11 p.m.) periods 
only: -20; or 

 Project-related off-site noise sources (i.e., roadway traffic noise) cause the ambient noise 
levels measured at the property line of affected noise-sensitive uses to increase by 3 dBA in 
CNEL to or within the “normally unacceptable” category. 

The project area is not located within the vicinity of a private airstrip. Further, the nearest airports 
to the project area are the San Gabriel Airport, located approximately 8 miles southeast of the 
project area, and the Hollywood Burbank Airport, located approximately 12 miles to the 
Northwest of the project area. The proposed project is not located within an airport land use plan 
or within 2 miles of a public airport or public use airport. Therefore, the project would have no 
impact related to public or private airport/airstrip noise levels and no further analysis is required. 

3.3 Ground-Borne Vibration (NOISE-2) 

Project vibrations would normally be considered to exceed threshold NOISE-2 if Project-induced 
vibrations would cause structural damage and/or disrupt the operations of vibration sensitive land 
uses. 

The CEQA Guidelines do not define the levels at which groundborne vibration or groundborne 
noises are considered “excessive.” The City of Pasadena currently does not have a significance 
threshold to assess vibration impacts during construction. Additionally, there are no federal, state, 
or local vibration regulations or guidelines directly applicable to the Project. However, 
publications of the FTA and Caltrans are two of the seminal works for the analysis of vibration 
relating to transportation and construction-induced vibration. The Project is not subject to FTA or 
Caltrans regulations; nonetheless, these guidelines serve as useful tools to evaluate vibration 
impacts. For the purpose of this analysis, the vibration criteria for structural damage established 
in Table 10 of the most recent Caltrans’ Transportation and Construction Vibration Guidance 
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Manual17 and Table 7-5 of the FTA’s Transit Noise and Vibration Impact Assessment18 are used 
to evaluate the potential vibration impacts of the Project on nearby sensitive receptors.  Under 
Groundborne Vibration Damage Criteria, the vibration-sensitive receptors nearest to the Project 
Site are the St. Andrew Pastoral Center campus’s one-story parking garage structure, which is 
immediately west of the Project Site, the St. Andrew Pastoral Center office buildings located 
approximately 45 feet west of the Project Site, and the buildings analyzed and the residential 
buildings approximately 50 feet north of the Project site across Chestnut Street, which are 
considered Category III buildings. Thus, Project construction and operational ground-borne 
vibration would normally be considered to exceed threshold NOISE-2 if: 

 Project construction activities cause ground-borne vibration levels to exceed 0.2 in/sec PPV 
for Class III buildings for structural damage.

 
17  California Department of Transportation, Transportation and Construction Vibration Guidance Manual, 2020,  

https://dot.ca.gov/-/media/dot-media/programs/environmental-analysis/documents/env/tcvgm-apr2020-a11y.pdf. 
Accessed August 2020. 

18  Federal Transit Administration, Transit Noise and Vibration Impact Assessment, September 2018, 
https://www.transit.dot.gov/sites/fta.dot.gov/files/docs/research-innovation/118131/transit-noise-and-vibration-
impact-assessment-manual-fta-report-no-0123_0.pdf.  Accessed August 2020. 
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4.0 
Methodology 

4.1 Methodology 

4.1.1 On-Site Construction Noise 
On-site construction noise impacts were evaluated by determining the noise levels generated by 
the different types of construction activity anticipated (i.e., demolition, grading, building 
construction, and architectural coating), calculating the construction-related noise level at nearby 
sensitive receptor locations as identified in Section 1.4 of this Technical Report, and comparing 
these construction-related noise levels to existing ambient noise levels (i.e., noise levels without 
construction noise) at those receptors.  More, specifically, the following steps were undertaken to 
assess construction-period noise impacts: 

1. Typical noise levels for each type of construction equipment were obtained from the Federal 
Highway Administration (FHWA) Roadway Construction Noise Model; 

2. Distances between construction site locations (noise sources) and surrounding sensitive 
receptors were measured using Project architectural drawings and site plans; 

3. Using the FWHA Roadway Construction Noise Model, construction noise levels were then 
calculated, in terms of hourly Leq, for sensitive receptor locations based on the standard point 
source noise-distance attenuation factor of 6.0 dBA for each doubling of distance; and 

4. Construction noise levels were then compared to the construction noise significance 
thresholds identified previously in Section 3.0 of this Technical Report.   

During demolition, construction equipment would be expected to operate primarily at a distance 
of 50 feet or more from the Project boundary to the nearest sensitive receptors, as there are single 
and multi-family residences north of to the Project Site.  House moving may require a 
tractor/loader/ backhoe; therefore, it was assumed a concrete saw and excavator could be used in 
close proximity to sensitive receptors approximately 50 feet of R1 (see Section 1.4.1 for 
definitions of sensitive receptors R1, R2 and R3).  During shoring and excavation, an excavator 
and drill rig may temporarily operate as close as 50 feet of R1 when grading/excavation is 
occurring at the north end of the Project Site.  Similarly, during building construction, 
construction equipment, including a crane and tractor/loader/backhoe, and during architectural 
coating an air compressor, may temporarily operate as close as 50 feet of R1.  However, it is not 
physically possible for all construction associated with a particular construction activity to be in 
use simultaneously at the same location.  Construction equipment cannot operate in close quarters 
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at a single location in given physical construction site constraints and on-site safety and accident 
prevention best practices.  Therefore, for the purposes of this analysis, it is reasonably expected 
that equipment associated with a particular construction activity would operate at various 
distances from sensitive receptors, with some equipment temporarily in use as close as 50 feet 
from sensitive receptors while other equipment is in use elsewhere on the Project Site (e.g., 150 
feet or greater from sensitive receptors).  

4.1.2 Off-Site Roadway Noise  
Roadway noise impacts have been evaluated based on the FHWA TNM method described in 
FHWA Traffic Noise Model Technical Manual19 and based on data from the Project’s Traffic 
Analysis.20  This method allows for the definition of roadway configurations, barrier information 
(if any), and receiver locations.  Roadway noise attributable to Project development was 
calculated and compared to baseline noise levels that would occur under the “Without Project” 
condition, which accounts for the current uses on the Project Site. 

4.1.3 Stationary Point-Source Noise (Operations) 
Stationary point-source noise impacts were evaluated by identifying the noise levels generated by 
outdoor stationary noise sources for the Project, which includes rooftop mechanical equipment 
and a two-level subterranean parking structure with an at-grade entrance.  Evaluating noise from 
these point sources included calculating the hourly Leq noise level from each noise source at 
sensitive receptor property lines and comparing such noise levels to existing ambient noise levels.  
More specifically, the following steps were undertaken to calculate outdoor stationary point-
source noise impacts: 

1. Distances between stationary noise sources and surrounding sensitive receptor 
locations were measured using Project architectural drawings and site plans; 

2. Stationary-source noise levels were then calculated for each sensitive receptor location 
based on the standard point source noise-distance attenuation factor of 6.0 dBA for 
each doubling of distance; 

3. Noise level increases were compared to the stationary source noise significance 
thresholds identified above; and 

4. For outdoor mechanical equipment, the maximum allowable noise emissions from any 
and all outdoor mechanical equipment were specified such that noise levels would not 
exceed the significance threshold identified previously. 

 
19  Federal Highway Administration, Traffic Noise Model, 

https://www.fhwa.dot.gov/environment/noise/traffic_noise_model/.  Accessed August 2020. 
20  City of Pasadena, Department of Transportation, Transportation Analysis – Outside of CEQA Analysis, 164 

Chestnut Street Chestnut Apartments, 2020. 
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For the purpose of providing a quantitative estimate of the noise levels that would be generated 
from the Project’s parking structure, the methodology recommended by the FTA for the general 
assessment of parking structure noise is used.  Based on this methodology, the Project’s peak 
hourly noise level that would be generated by the on-site parking structure was estimated using 
the following FTA equation for a parking lot:21 

Leq(h) = SELref + 10 log(NA/1000) – 35.6  

Where:   Leq(h) = hourly Leq noise level at 50 feet 

 SELref = reference noise level for stationary noise source represented in sound 
exposure level (SEL) at 50 feet  

 NA = number of automobiles per hour 

4.1.4 Ground-Borne Vibration 
Ground-borne vibration impacts were evaluated by identifying potential vibration sources, 
measuring the distance between vibration sources and surrounding structure locations, and 
making a significance determination based on the significance thresholds identified previously.  
Vibration levels are estimated using the vibration attenuation equation provided above in Section 
1.3.2. 

4.2 Project Characteristics and Project Design 
Features  

4.2.1 Project Characteristics 
Several Project characteristics and common best practices that are included as Project design 
features (PDFs) (see Section 4.2.2 below) have the potential to reduce noise and vibration 
generation and were taken into account in the analysis of potential impacts.  In accordance with 
the City’s Noise Ordinance requirements, construction hours for exterior construction and hauling 
activities would be expected to occur within the allowable hours specified in PMC Section 
9.36.070 (i.e., from 7:00 a.m. to 7:00 p.m. Monday through Friday; from 8:00 a.m. to 5:00 p.m. 
on Saturday; and performance of construction or repair work is prohibited on Sundays and 
holidays) with the majority of the activities during the weekdays..  The Project contractor(s) 
would equip all construction equipment, fixed or mobile, with properly operating and maintained 
noise mufflers, consistent with manufacturers’ standards and general industry standard best 
practices.  In addition, contractor(s) would comply with existing State of California regulations 
that limit engine idling to five minutes or less at any location from construction equipment such 
as haul trucks.   

 
21  Federal Transit Administration, Transit Noise and Vibration Impact Assessment, Table 4-14, September 2018. 
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With respect to Project operation, building outdoor mounted mechanical and electrical equipment 
would be designed in accordance with general industry standard best practices to meet the 
requirements of the City’s Noise Ordinance to prevent any adjoining unit to exceed the ambient 
noise level by more than five (5) decibels.   

4.2.2 Project Design Features 
Consistent with the City’s General Plan mitigation measures applicable and relevant to the 
proposed Project and consistent with the City’s Noise Ordinance for stationary noise sources, the 
Project will incorporate—and the analysis assumes implementation of—the following general 
industry standard best practices to minimize noise and vibration impacts:   

PDF-NOISE-1, Construction Equipment Vibration Control: Consistent with the 
Certified Environmental Impact Report for the City’s General Plan, Mitigation Measures 
9-3 and 9-4, which are incorporated herein and recommend individual projects that 
involve vibration-intensive construction activities conduct a vibration analysis and 
implement measures to reduce potential structural damage vibration impacts at vibration-
sensitive receptors, as applicable, the Applicant will require contractors to implement 
minimum allowable setbacks from vibration sensitive receptors for heavy machinery. The 
potential vibration conflict areas for new construction for the proposed project are the 
following: 

 The eastern wall of the St. Andrew’s Pastoral Center’s 1- story Parking Garage at 
the St. Andrew Pastoral Center Campus sits within the 15-foot setback zone. 

For all new construction, the contractor(s) will not use pile drivers, vibratory rollers, 
pavement breakers, or blasting equipment. For a radius around the St. Andrew Pastoral 
Center, the contractor(s) will observe the following minimum allowable setbacks:  

 For the St. Andrew’s Pastoral Center’s 1- story Parking Garage, the contractor(s) 
will observe the 15-foot restrictions for loading trucks and drilling rigs, 
respectively. 

 Other equipment that may be used on this site beyond the 15-foot restriction zone 
includes large excavators, large drilling rigs, large loaders and loading trucks, in 
addition to small loaders. The excavator to be used will have a 15-foot reach to 
pull dirt out of the restricted zones. 

PDF-NOISE-2, Stationary Equipment Noise Control: Air conditioners, fans, 
generators, and related equipment will be designed to not to exceed the ambient noise 
levels by more than five (5) dBA at off-site residential uses as specified in PMC Section 
9.36.090. 
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5.0 
Environmental Impacts 

5.1 Construction Noise (NOISE-1) 

5.1.1 On-Site Construction Noise 
Noise impacts from construction activities are generally a function of the noise generated by 
construction equipment, equipment locations, the sensitivity of nearby land uses, and the timing 
and duration of the noise-generating activities.  Construction would include the following 
activities:  house moving, shoring and excavation, building construction, and architectural 
coating.  Each activity would involve the use of different types of construction equipment, as 
denoted by the applicant, and, therefore, has its own distinct noise characteristics.  House moving 
activities would involve the use of a concrete/industrial saw, excavator, and 
tractor/loader/backhoe, and haul trucks for the removal and transport of demolished material.  
Shoring and excavation would involve the use of a bore/drill rig, crane, excavator, rubber tired 
loader, and tractor/loader/backhoe, and haul trucks for the removal and transport of excavated 
soil. Building construction would involve the use of a forklift, tractor/loader/backhoe, and crane.  
Architectural coatings would involve the use of an air compressor.  The Project’s construction 
activities would not require pile drivers, vibratory rollers, pavement breakers, or blasting 
equipment.   

Project construction would require the use of mobile heavy equipment with high noise-level 
characteristics.  Individual pieces of construction equipment anticipated during Project 
construction could produce maximum noise levels of 76 dBA to 90 dBA at a reference distance of 
50 feet from the noise source and 70 dBA to 84 dBA at a reference distance of 100 feet from the 
noise source, as shown in Table 3, Construction Equipment Noise Levels.  These maximum noise 
levels would occur when equipment is operating under full power conditions.  The estimated 
usage factors for the equipment are also shown in Table 3.  The usage factors are based on 
FHWA’s Roadway Construction Noise Model User’s Guide.22  To more accurately characterize 
construction-period noise levels, the average (Hourly Leq) noise level associated with each 
construction stage is calculated based on the quantity, type, and usage factors for each type of 
equipment used during each construction stage and are typically attributable to multiple pieces of 
equipment operating simultaneously.   

Construction noise levels were estimated based on an industry standard sound attenuation rate of 
6 dBA per doubling of distance (from the 50-foot reference distance) for point sources (e.g., 

 
22  Federal Highway Administration, Roadway Construction Noise Model User’s Guide, 2006. 
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construction equipment).  For the purposes of providing a conservative analysis, the noisiest 
construction equipment was assumed to operate simultaneously with an estimated usage factor at 
the construction area nearest to potentially affected sensitive receptors (at the fence line).  These 
assumptions represent a worst-case noise scenario as the noisiest construction equipment used in 
a given phase would not typically operate concurrently and at full power, and the location of 
activities are routinely spread across the construction site, rather than concentrated close to the 
nearest noise-sensitive receptors.  In practice, equipment is used on construction sites 
intermittently over the course of a construction day and generally do not operate in close quarters 
at a single location in order to provide for on-site safety and accident prevention.  

TABLE 3 
CONSTRUCTION EQUIPMENT NOISE LEVELS 

Equipment Estimated Usage Factor, % 

Maximum Noise Level at 
50 feet from Equipment, 

dBA  
(Lmax) 

Maximum Noise Level 
at 100 feet from 
Equipment, dBA  

(Lmax) 

Air Compressor 50 78 72 

Auger Drill Rig 20 84 78 

Cement and Mortar Mixers 40 78 72 

Compactor  20 83 77 

Concrete Saw 20 90 84 

Crane 40 81 75 

Dump/Haul Truck 20 76 70 

Dumper/Tender 40 76 70 

Excavator 40 81 75 

Forklift 10 75 69 

Generator Sets 50 81 75 

Grader 40 85 79 

Jackhammer 20 89 83 

Paver 50 77 71 

Pumps 50 81 75 

Rubber Tired Loader 50 79 73 

Tractor/Loader/Backhoe 25 80 74 

Trencher 50 80 74 

Front End Loader 40 79 73 

 
SOURCE: FHWA Roadway Construction Noise Model User’s Guide, 2006. 
 

 

 

A summary of construction noise impacts at the existing nearby sensitive receptors is provided in 
Table 4, Estimated Construction Noise Levels (Leq) at Off-Site Sensitive Receptors.  Detailed 
noise calculations for construction activities are provided in Appendix A.  As shown in Table 4, 
construction noise levels are estimated to reach a maximum noise level of up to approximately 84 
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dBA Leq at the off-site receptor locations R1, up to approximately 73 dBA Leq at the off-site 
receptor location R2, up to approximately 72 dBA Leq at the off-site receptor location R3, and up 
to approximately 63 dBA Leq at the off-site receptor R4 with equipment operating at the specified 
distances.  Accounting for distance attenuation, maximum construction activity noise levels 
would be up to approximately 78 dBA at a reference distance of 100 feet.  As a result, since the 
maximum construction-related noise level would be 78 dBA measured at a distance of 100 feet, 
construction activity would not generate noise levels in excess of the City’s Noise Ordinance of 
85 dBA at 100 feet.  Furthermore, construction related activity would be expected to only occur 
during the hours of 7:00 a.m. to 7:00 p.m. in compliance with the City’s Noise Ordinance.  As 
such, the Project would not exceed the significance thresholds, and construction noise impacts 
would be less than significant. 

TABLE 4 
ESTIMATED CONSTRUCTION NOISE LEVELS (LEQ) AT OFF-SITE SENSITIVE RECEPTORS 

Noise-Sensitive Receptor 

Distance 
between Nearest 

Receptor and 
Construction 

Equipment (feet) 

Construction Noise Levels 
at the Noise-Sensitive 

Receptor by Construction 
Phase,a  

Hourly Leq (dBA) 
Significance 
Threshold 

Exceed 
Significance 
Threshold 

R1 
Residential uses to the north 

50 to 250 feet 84 – – 

R2 
Park to the south 

175 to 375 feet 73 – – 

R3 
Residential uses to the south 

200 to 400 feet 72 – – 

R4 
School to the West 

550 to 750 feet 63 – – 

Maximum Projected Noise Level at 
Threshold Distance of 100 feet 

100 feet 78 85 No 

 
NOTES: 
a Estimated construction noise levels represent the worst-case condition when the noisiest construction equipment are 

assumed to be located closest to the sensitive receptors and are assumed to be used for the entire duration of a construction 
work day.    

 
SOURCE:  ESA 2020. 
 

 

5.1.2 Off-Site Haul Truck Noise 
Delivery and soil hauling truck trips would occur throughout the construction period.  An 
estimated maximum of approximately 1,400 total haul truck trips would occur during the shoring 
and excavation phase of construction.  This would result in approximately 70 truck trips per day 
(over an estimated 20-day shoring and excavation period).  Haul truck traffic would take 
roadways around the Project Site to get to the appropriate freeway ramp.  As shown in Table 3, 
haul trucks are estimated to generate a peak instantaneous noise level of up to 76 dBA at 50 feet 
as a truck passes by a noise receiver. This peak instantaneous noise level represents the maximum 
noise as a truck passes by a stationary receiver (i.e., such as a stationary sound level meter) and 



5.0 Environmental Impacts 

 

164 Chestnut Street Chestnut Apartments Project  28 ESA / D202000322.00 

Noise Technical Report September 2020 

 

would only be experienced by that stationary receiver for a few seconds per truck movement. As 
the haul truck moves away from that stationary receiver, the noise level drops substantially with 
increasing distance between the truck and the stationary receiver.  

Based on roadway truck traffic noise modeling using the FHWA TNM method, the noise level 
from Project haul trucks traveling along the haul route at 50 feet would be approximately 57.6 
dBA Leq based on 9 truck trips in a peak hour and 70 truck trips per day. Since construction of the 
Project would generate approximately 70 truck trips spread out over an entire work day, the dBA 
Leq noise metric is a better representation of the overall sound environment from construction 
haul trucks and is the appropriate noise metric for comparison with the City’s significance 
threshold. As shown previously in Table 1, existing noise levels in the Project area range from 
approximately 56.6 dBA Leq to 64.7 dBA Leq.  When added to the existing noise levels, the 
construction haul trucks would increase the 56.6 dBA Leq noise level to 60.1 dBA Leq (+3.5 dBA) 
and would increase the 64.7 dBA Leq noise level to 65.5 dBA Leq (+0.8 dBA). Thus, Project-
related construction trucks would generate a noise level greater than the existing levels; however, 
the increase would range from no perceptible increase (+0.8 dBA) to a just perceptible increase 
(+3.5 dBA). The noise level increase would be less than a clearly noticeable increase of 5 dBA. 
Furthermore, the construction haul trucks would only generate noise during daytime levels and 
not during the more sensitive nighttime hours. In addition, because the noise level increase is 
relatively small and would only be generated during the daytime hours, the change in noise level 
would not cause the CNEL noise level metric to exceed the “normally acceptable” community 
noise exposure category as shown in Table 2 above. While it is expected that instantaneous sound 
levels from passing haul trucks may generate noise over the ambient noise levels, such increases 
would be sporadic and temporary with durations typically lasting several seconds as a truck 
passes by a noise receiver.  Therefore, haul truck noise impacts would not substantially contribute 
to an increase in existing roadway noise levels and impacts would be less than significant. 

5.1.3 Off-Site Construction Worker Trip Noise 
In addition to soil haul trucks, construction of the Project would result in construction worker 
trips and vendor truck trips to and from the Project Site. Construction worker trips would occur 
before and after the haul truck trips on a construction workday during the grading phase. 
Construction workers would need to be on the Project Site before the haul trucks first arrive in 
order to prepare for truck loading activities. Additionally, construction workers would need to be 
on the Project Site after the haul trucks depart for the day in order to close down and secure the 
work site prior to leaving. Thus, construction worker trips generally do not occur concurrently 
with haul truck trips. Vendor truck trips would occur during the building construction phase, 
which is after the grading phase, to deliver building materials to the Project Site. Thus, vendor 
truck trips generally do not occur concurrently with haul truck trips. The largest number of 
worker and vendor trips would occur during the building construction phase and would result in 
an estimated 23 worker trips per day and 5 vendor trips per day.  An increase of 28 trips per day 
would not result in a doubling of traffic volumes on local roadways and would not temporarily 
result in a 3-dBA or more increase in roadway noise levels. Since the temporary noise level 
increase would be less than 3 dBA, noise from construction worker and vendor truck trips would 
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not result in a substantial increase in roadway noise levels, and impacts would be less than 
significant. 

5.2 Operational Noise (NOISE-1, NOISE-3) 

5.2.1 Fixed Mechanical Equipment 
The operation of mechanical equipment typically installed for developments like the Project, such 
as air conditioners, fans, generators, and related equipment, may generate audible noise levels.  
The mechanical equipment would generate noise distributed across all frequencies (i.e., white 
noise) and would not generate noise at a specific frequency.  As such, the noise would not be 
characterized as a steady audible tone or as repeated impulsive noise.  Therefore, no noise 
adjustment or noise penalty is required per PMC Section 9.36.040(B). 

Project mechanical equipment, including air conditioning condensers, would be installed on the 
building rooftop, with other equipment contained within the building.  Project mechanical 
equipment would be designed with appropriate noise control devices, such as sound attenuators, 
acoustic louvers, or sound screens/parapet walls to comply with noise limitation requirements 
provided in the City’s Noise Ordinance, which prevents the noise from such equipment from 
causing an increase in the ambient noise level of more than five decibels.  To ensure the ability to 
meet this standard, the Project would implement PDF-NOISE-2 to ensure that Project-related 
stationary sources of noise are consistent with the City’s Noise Restrictions Ordinance.  
Therefore, operation of rooftop mechanical equipment on the Project building would not exceed 
the City’s thresholds of significance, and impacts would be less than significant.   

5.2.2 Parking Structure 
Automobile movements within parking structures could generate noise levels with the potential to 
adversely impact adjacent land uses during Project operations.  The Project would be designed to 
have a parking structure with one level below-grade and one at-grade. Noise levels at 50 feet 
from the parking structure were calculated using the FTA’s parking structure formula provided in 
Section 4.1, Methodology. The reference noise level used for calculation purposes (at 50 feet) for 
parking structures is 92 dBA Leq, which assumes a 1,000-car throughput capacity during a peak 
hour activity.23 The Project would generate a peak hour traffic volume of 11 trips, as documented 
in the Project’s Transportation Analysis prepared by Pasadena Department of Transportation.24 
Therefore, the noise level from the Project’s parking structure activity would be approximately 37 
dBA Leq at 50 feet. The calculated noise level would be below the measured ambient noise levels. 
Therefore, impacts would be less than significant.  

 
23  Federal Transit Administration, Transit Noise and Vibration Impact Assessment, Table 4-13, September 2018. 
24  City of Pasadena, Department of Transportation, Transportation Analysis – Outside of CEQA Analysis, 164 

Chestnut Street Chestnut Apartments, 2020. 
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5.2.3 Refuse Collection Area 
Refuse service area-related activities would be accessed from the driveway near the northeast 
corner of the property. Refuse collection trucks would generate noise levels of approximately 70 
dBA Leq at a 50-foot distance.25 The nearest noise sensitive uses to the Project Site are 
represented by measurement locations R1 and R2 (residential and park uses) and would be 
located approximately 130 feet and 250 feet, respectively, as measured from the refuse collection 
areas. The refuse collection area would be inside the proposed Project building and would be 
shielded by the Project structures. Based on a noise level source strength of 70 dBA at a reference 
distance of 50 feet, and accounting for barrier-insertion loss by Project structures (minimum 10 
dBA insertion loss), refuse service area noise would be approximately 51.7 dBA at R1 and 46.0 
dBA at R2 and, therefore, would generate noise above the ambient noise levels (using the closest 
ambient roadway noise level to the receptors as a surrogate for ambient noise levels) of 56.6 dBA 
Leq by 1.2 dBA at R1, and 64.6 dBA Leq by 0.1 dBA at R2, when combined with the ambient 
noise levels and noise from the refuse service areas.  Because the refuse service area noise would 
not generate noise above the ambient noise levels at the noise sensitive receptor locations R1 and 
R2 by the applicable 5-dBA threshold, respectively, impacts would be less than significant, and 
no mitigation measures are required. 

5.2.4 Project-Related Traffic Noise 
Future roadway noise levels were calculated along the segment adjacent to the Project.  Roadway 
noise attributable to Project development was calculated using the traffic noise model previously 
described and was compared to baseline noise levels that would occur under the “No Project” 
condition.   

Project impacts are shown in Table 5, Estimated Operational Traffic Noise Levels.  As indicated, 
operation of the Project would not result in a substantial increase in Project-related traffic noise 
levels over existing traffic noise levels.  The increase in noise level would be substantially less 
than the threshold of a 3-dBA increase in CNEL to or within the “normally unacceptable” 
category (see Table 2).  The maximum increase in traffic noise from the Project is 0.1 dBA 
CNEL, which would not be a perceptible increase in noise. Because a change in noise is based on 
the change in total sound energy, the maximum increase of 0.1 dBA CNEL would hold true 
relative to traffic noise level modeled at any distance from the roadway. As a result, Project-
related traffic noise would be less than significant. 

 

 
25  Refer to: City of Moreno Valley, Moreno Valley Walmart Noise Impact Analysis, Table 9-1, pg. 71, February 10, 

2015; and City of Pomona, Pomona Ranch Plaza Walmart Expansion Project, Table 4.4-5, pg. 4.4-33, August 
2014. 
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TABLE 5 
ESTIMATED OPERATIONAL TRAFFIC NOISE LEVELS 

Roadway Segment 

Calculated Traffic Noise Levels at 
100 feet from Roadway  

(dBA CNEL) a  

Existing b  
(A) 

Existing 
with 

Project 
(B) 

Project 
Increment 

(B - A) 
Exceed 

Threshold? 

S Fair Oaks Ave Between Corson St and E Walnut 64.5 64.5 0.0 No 

E Walnut St Between S Fair Oaks Ave and N Raymond 
Ave 

65.0 65.0 0.0 No 

N Raymond Ave North of Walnut St 56.9 57.0 +0.1 No 

Corson St Between S Fair Oaks Ave and N Raymond 
Ave 

62.9 62.9 0.0 No 

E Walnut St East of N Raymond Ave 64.9 64.9 0.0 No 

 
NOTES: 
a The noise level is modeled at 100 feet from the centerline of the roadway segment, consistent with the distance used in the 

Certified Environmental Impact Report for the City’s General Plan.    
b Existing data is taken from Table 1. 
 
SOURCE:  ESA 2020 
 

 

5.3 Ground-Borne Vibration (NOISE-2) 

5.3.1 Construction Vibration 
Construction activities can generate varying degrees of ground vibration, depending on the 
construction procedures and the construction equipment used.  The operation of construction 
equipment generates vibrations that spread through the ground and diminish in amplitude with 
distance from the source.  The effect on buildings located in the vicinity of the construction site 
varies depending on soil type, ground strata, and construction characteristics of the receptor 
buildings.  The results from vibration can range from no perceptible effects at the lowest vibration 
levels, to low rumbling sounds and perceptible vibration at moderate levels, to slight damage at 
the highest levels.  Ground-borne vibration from construction activities rarely reaches levels that 
damage structures.  The Caltrans guidance manual incorporates FTA standard vibration velocities 
for construction equipment operations (Table 18 of the Caltrans guidance manual).26  The PPV 
for construction equipment pieces anticipated to be used during Project construction are listed in 
Table 6, Typical Vibration Velocities for Potential Project Construction Equipment. 

 
26  California Department of Transportation, Transportation and Construction Vibration Guidance Manual, Table 12, 

2013, http://www.dot.ca.gov/hq/env/noise/pub/TCVGM_Sep13_FINAL.pdf. Accessed August 2020. 
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TABLE 6 
TYPICAL VIBRATION VELOCITIES FOR PROJECT CONSTRUCTION EQUIPMENT 

Equipment 

Reference Vibration Velocity Levels at 25 feet,  
PPV (inch/second) and RMS velocity in decibel 

(VdB)a 

Large bulldozer 0.089  

Loaded trucks 0.076  

 
NOTES: 
a PPV = Peak particle velocity.   
 
SOURCE:  FTA, Transit Noise and Vibration Impact Assessment, 2018 
 

 

TABLE 7 
CONSTRUCTION VIBRATION IMPACTS – STRUCTURAL DAMAGE 

Off-Site Structure a 
Distance 
to Source 

Estimated 
Vibration Velocity 

Levels at the 
Nearest Off-Site 
Structures from 

the Source of 
Vibration – Bore/ 

Drill Rig  
(in/sec PPV) 

Estimated 
Vibration Velocity 

Levels at the 
Nearest Off-Site 
Structures from 

the Source of 
Vibration – 

Loaded Truck 
(in/sec PPV) 

Structural 
Damage- 

Significance 
Threshold  

(in/sec PPV) 

Exceed 
Significance 
Thresholds? 

St. Andrew Pastoral Center 
– Parking Garage Structure 
to the west 

15 feet 0.191  0.164  0.2 No 

St. Andrew Pastoral Center 
– Office Buildings to the 
west 

45 feet 0.037  0.031  0.2 No 

Residential Receptors to 
the north 

50 feet 0.031  0.027  0.2 No 

a  Represents off-site building structures located nearest to the Project Site to the west and north. 
 
SOURCE: Caltrans, Transportation and Construction Vibration Guidance Manual, 2020. FTA, Transit Noise and Vibration Impact 
Assessment, 2018; ESA, 2020. 
 

 

Construction of the Project would generate ground-borne construction vibration during house 
moving and shoring and excavation activities.  A summary of construction vibration impacts is 
provided in Table 7, Construction Vibration Impacts – Structural Damage. The vibration 
velocities take into account compliance with the Certified Environmental Impact Report for the 
City’s General Plan, Mitigation Measures 9-3 and 9-4, which are incorporated into the Project 
design, and will be implemented as discussed above in PDF-NOISE-1. Detailed noise 
calculations for construction activities are provided in Appendix A. The nearest vibration-
sensitive receptors to the Project Site are located immediately west of the Project Site is the one-
story parking garage structure on the St. Andrew Pastoral Center campus, the St. Andrew Pastoral 
Center office buildings are located approximately 45 feet west of the Project’s Site. The 
residences located approximately 50 feet directly north of the Project Site and could also be 
affected by Project-related construction vibration. The sensitive receptors to the west are not 
historic and are thus evaluated as a Class III structure, which has a significance threshold of 0.2-
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inch-per-second.27 As stated in PDF-NOISE-1, above, the Project would implement equipment-
specific minimum allowable setbacks to protect adjacent buildings (see Table 7, above). As 
shown in Table 7, none of the anticipated vibration levels would exceed the 0.191-inch-per-
second at any of the sensitive receptors and would be less than the vibration threshold. Therefore, 
vibration impacts would be less than significant.   

5.3.2 Operational Vibration 
The Project’s operations would include typical residential-grade stationary mechanical and 
electrical equipment for multi-family residential buildings, such as air handling units, condenser 
units, and exhaust fans, which would produce vibration.  In addition, the primary sources of 
transient vibration would include passenger vehicle circulation within the proposed parking area.  
Ground-borne vibration generated by each of the above-mentioned activities would generate 
approximately up to 0.005 inch-per-second PPV adjacent to the Project Site.28  The potential 
vibration levels from Project operational sources at the closest sensitive receptor locations would 
be less than the threshold of perceptibility of 0.01 inch-per-second PPV.  As such, vibration 
impacts associated with operation of the Project would be below the significance threshold, and 
impacts would be less than significant. 

 

 
27  California Department of Transportation, Transportation and Construction Vibration Guidance Manual, 2013, 

http://www.dot.ca.gov/hq/env/noise/pub/TCVGM_Sep13_FINAL.pdf. Accessed August 2020. 
28  This vibration estimate is based on data presented in the Federal Transit Administration, 2018. 
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6.0 
Cumulative Impacts 

6.1 Construction  

Cumulative construction impacts could occur when multiple construction projects are occurring 
simultaneously with the Proposed Project.  The cumulative noise levels would be intermittent, 
temporary and would cease at the end of the respective construction periods.  It is not likely that 
maximum construction noise impacts from related projects would occur simultaneously, as sound 
levels vary from day to day depending on the construction activity performed that day and its 
location on the development site.  Although there would be an increase in temporary ambient 
sound levels, each construction project would be expected to comply with the City’s Noise 
Ordinance with construction occurring within the allowed hours of 7:00 A.M. to 7:00 P.M. 
Monday through Friday, and 8:00 A.M. to 5:00 P.M on Saturday.  Furthermore, noise from 
construction activities is localized and would normally only affect the areas within 500 feet from 
individual construction sites due to the distance noise attenuation rate of 6 dBA per doubling of 
distance.  

According to CEQA Guidelines Section 15300.2(b), cumulative impacts may occur if impact of 
successive projects of the same type in the same place, over time is significant. There is one 
cumulative project located in in the vicinity of the Project Site within approximately 500 feet that 
is of the same type as the proposed Project. The Picasso Apartments project located at 167 E 
Walnut Boulevard, which is directly east and adjacent to the Project Site and directly west and 
adjacent to the Metro Gold Line Memorial Park Station, proposes a 98-unit multi-family 
residential development. This cumulative project site is located in the CD-1 (Central District 
Specific Plan, Old Pasadena Subdistrict) zoning district in the City of Pasadena and housing is a 
permitted land use type for the site according to the City’s Central District Specific Plan. A 
second project is located within 500 feet of the Project Site, however, it is not of the same type as 
the proposed Project.  This second project proposes a major modification to the St. Andrews 
Parish Center would develop a pastoral center, chapel, bookstore, fellowship hall, gymnasium, 
and kitchen along with a central courtyard area on an existing paved parking lot and basketball 
court area to the west of the Project Site and west of the existing St. Andrews Pastoral Center and 
School use. The related cumulative Picasso Apartments project would be consistent with the 
zoning and land use designations for these sites. Furthermore, the Picasso Apartments project 
Initial Study and Mitigated Negative Declaration (IS/MND) determined that noise impacts would 
be less that significant with implementation of mitigation measures.29 In particular, Mitigation 

 
29  City of Pasadena, Initial Study and Mitigated Negative Declaration, Variance #11738, 167 East Walnut Street, 

2012. 
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Measure N-3 for the Picasso Apartments project requires adherence to all applicable requirements 
of the Noise Restriction Ordinance during project construction via a Construction Related Noise 
Plan as part of a Construction Staging Plan, which must be reviewed and approved by the 
Building Division and the Department of Transportation prior to the issuance of a grading permit. 

It is potentially possible that construction of the related cumulative project could occur at the 
same time as the proposed Project. As shown previously in Table 2, construction of the Project 
would generate construction noise of up to 78 dBA Leq at a distance of 100 feet, which would be 
7 dBA below the project-level significance threshold of 85 dBA Leq at 100 feet. Should the 
Picasso Apartments project located at 167 E Walnut Boulevard generate a maximum mitigated 
construction noise level equivalent to the project-level significance threshold of 85 dBA Leq at 
100 feet, when combined with construction noise from the Project at 100 feet, the Project’s 
contribution would be approximately 0.8 dBA (i.e., 85 dBA + 78 dBA = 85.8 dBA). A change in 
sound level of 1 dB cannot be perceived by the human ear except in carefully controlled laboratory 
experiments. Thus, the proposed Project’s contribution would not be perceivable by the human ear 
in the environment (i.e., in non-laboratory controlled settings). The above analysis demonstrates 
that the proposed Project would generate construction noise sufficiently below the significance 
threshold such that the Project’s contribution to cumulatively significant construction impacts to 
noise would not be considerable. Therefore, even if the related project generates noise levels up 
to the project-level significance threshold limit, the Project’s contribution would not be 
cumulatively considerable, and the Project’s cumulative impacts would be less than significant. 

6.2 Operations  

Cumulative noise impacts would occur primarily as a result of increased traffic on local roadways 
due to operation of the Project and cumulative projects, as traffic is the greatest source of 
operational noise in the Project area.  The trip generation from the Project is not anticipated to 
result in a measurable or a perceptible noise increase.  As shown in Table 5, the Project would 
generate a noise level generally similar to the existing traffic noise levels because the Project 
would not generate substantially different traffic volumes compared to existing conditions. Based 
on the Project’s traffic noise levels in Table 5 above, vehicle trips generated by the Project would 
increase traffic noise levels by 0.1 dBA on Raymond Avenue north of Walnut Street and would 
not increase traffic noise levels on the other analyzed roadway segments. As stated in the 2015 
Certified EIR for the City’s General Plan, “the majority of roadways and portions of the freeways 
through the City would experience either a decrease in noise level or a minimal increase in noise 
of less than 5 dB CNEL (from 0.1 to 2.5 dB CNEL for the arterials and 0.2 to 2.7 dB CNEL for 
the freeways), compared to existing conditions.”30 Furthermore, the related project, as discussed 
above, would be consistent with the zoning and land use designations for these sites and would 
not result in growth beyond planning projections. As shown in Table 5, the existing plus Project 
traffic noise level increase of 0.1 dBA on Raymond Avenue north of Walnut Street would be 
consistent with the lowest end of the expected traffic noise increase in the 2015 Certified EIR for 
the City’s General Plan and would not exceed the threshold of 5 dB CNEL. Thus, when 

 
30  City of Pasadena, Pasadena General Plan, Environmental Impact Report, State Clearinghouse No. 2013091009, 

page 5.9-18, January 2015. 
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considered with the traffic noise from buildout of the General Plan, the traffic noise increase from 
the proposed Project would not be perceptible by the human ear in a non-controlled environment, 
such as in an urban environment.  As a result, the Project’s contribution to cumulative operational 
impacts would not be cumulatively considerable and impacts would be less than significant.  

Stationary-source noise is generally localized to the immediate area.  The Project’s stationary 
noise sources (i.e., fixed mechanical equipment, parking structure, and loading dock) would not 
contribute to a perceptible increase in ambient noise levels at adjacent properties and would not 
exceed City standards. Although each related project could potentially impact an adjacent 
sensitive use, that potential impact would be localized to that specific area and would not 
contribute to cumulative noise conditions at or adjacent to the proposed Project Site. Therefore, 
cumulative stationary source noise would be less than significant.  As the Project’s contribution 
to cumulative traffic impacts and stationary-source noise impacts would not be cumulatively 
considerable, cumulative operational noise impacts would be less than significant.      

6.3 Ground-Borne Vibration 

Ground-borne vibration generated by man-made activities attenuates rapidly with distance from 
the source of the vibration.  Man-made vibration issues are, therefore, usually confined to short 
distances from the source (i.e., 50 feet or less).  Due to the rapid attenuation characteristics of 
ground-borne vibration, there is no expected potential for cumulative construction- or 
operational-period impacts with respect to ground-borne vibration from related projects.  
Therefore, cumulative vibration impacts would be less than significant. 



 

164 Chestnut Street Chestnut Apartments Project  37 ESA / D202000322.00 

Noise Technical Report September 2020 

 

7.0 
Summary of Results 

Noise and vibration levels associated with the Project have been evaluated to determine the level 
of impact from construction activities and future operations of the Project. 

7.1 Construction  

Construction of the Project has the potential to generate an increase in temporary or periodic 
noise through the use of heavy-duty construction equipment and through vehicle trips generated 
from construction workers traveling to and from the Project Site.  However, compliance with the 
City’s Noise Ordinance would minimize the potential for noise generation.  As shown in Table 4, 
noise from construction of the Project would not exceed the City’s standards.  Therefore, impacts 
related to construction noise would be less than significant. 

Construction activities would generate vibration from the use of heavy equipment and haul 
trucks.  However, as shown in Table 7 with implementation of vibration minimization strategies 
(PDF-NOISE-1) required by the Mitigation Monitoring and Reporting Program for the City’s 
General Plan vibration levels at sensitive receptors would be below the thresholds.  As a result, 
construction vibration impacts would be less than significant. 

7.2 Operation 

Project operations would generate an increase in ambient noise from roadway traffic and 
stationary noise.  As shown in Table 5, the Project would not result in a substantial increase in 
roadway traffic noise and would not exceed the significance thresholds.  Stationary noise sources 
would be designed in accordance with City standards and would not exceed the allowable noise 
levels (PDF-NOISE-2).  As a result, operational noise impacts would be less than significant. 

The Project’s operations would include typical residential-grade stationary mechanical and 
electrical equipment for multi-family residential buildings, such as air handling units, condenser 
units, and exhaust fans, which would produce vibration.  In addition, the primary sources of 
transient vibration would include passenger vehicle circulation within the proposed parking area.  
The potential vibration levels from Project operational sources at the closest existing and future 
sensitive receptor locations would be less than the significance threshold.  As a result, operational 
vibration impacts would be less than significant. 
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Project: 164 Chestnut
Construction Noise Impact on Sensitive Receptors

R1
Parameters
Construction Hours: 8 Daytime hours (7 am to 7 pm)

0 Evening hours (7 pm to 10 pm)
0 Nighttime hours (10 pm to 7 am)

Leq to L10 factor 3

Construction Phase
Equipment Type

No. of 
Equip.

Reference 
Noise Level at 

50ft, Lmax
Acoustical 

Usage Factor Distance (ft) Lmax Leq L10

Estimated 
Noise 

Shielding, dBA

Housing Moving 90 84
Concrete Saw 1 90 20% 50 90 83 86 0
Excavator 1 81 40% 50 81 77 80 0
Tractor/Loader/Backhoe 1 80 25% 150 70 64 67 0

Shoring and Excavation 84 80
Auger Drill Rig 1 84 20% 50 84 77 80 0
Cranes 1 81 16% 150 71 63 66 0
Excavator 1 81 40% 50 81 77 80 0
Rubber Tired Loader 1 79 40% 250 65 61 64 0
Tractor/Loader/Backhoe 1 80 25% 250 66 60 63 0

Building Construction 83 78
Cranes 1 81 16% 50 81 73 76 0
Forklift 1 75 10% 150 65 55 58 0
Tractor/Loader/Backhoe 2 80 25% 50 83 77 80 0

Painting 78 74
Air Compressor 1 78 40% 50 78 74 77 0

Maximum Noise Level 84
Source for Ref. Noise Levels: LA CEQA Guides, 2006 & FHWA RCNM, 2005

R1



Project: 164 Chestnut
Construction Noise Impact on Sensitive Receptors

R2
Parameters
Construction Hours: 8 Daytime hours (7 am to 7 pm)

0 Evening hours (7 pm to 10 pm)
0 Nighttime hours (10 pm to 7 am)

Leq to L10 factor 3

Construction Phase
Equipment Type

No. of 
Equip.

Reference 
Noise Level at 

50ft, Lmax
Acoustical 

Usage Factor Distance (ft) Lmax Leq L10

Estimated 
Noise 

Shielding, dBA

Housing Moving 79 73
Concrete Saw 1 90 20% 175 79 72 75 0
Excavator 1 81 40% 175 70 66 69 0
Tractor/Loader/Backhoe 1 80 25% 275 65 59 62 0

Shoring and Excavation 73 70
Auger Drill Rig 1 84 20% 175 73 66 69 0
Cranes 1 81 16% 275 66 58 61 0
Excavator 1 81 40% 175 70 66 69 0
Rubber Tired Loader 1 79 40% 375 61 58 61 0
Tractor/Loader/Backhoe 1 80 25% 375 62 56 59 0

Building Construction 72 68
Cranes 1 81 16% 175 70 62 65 0
Forklift 1 75 10% 275 60 50 53 0
Tractor/Loader/Backhoe 2 80 25% 175 72 66 69 0

Painting 67 63
Air Compressor 1 78 40% 175 67 63 66 0

Maximum Noise Level 73
Source for Ref. Noise Levels: LA CEQA Guides, 2006 & FHWA RCNM, 2005

R2



Project: 164 Chestnut
Construction Noise Impact on Sensitive Receptors

R3
Parameters
Construction Hours: 8 Daytime hours (7 am to 7 pm)

0 Evening hours (7 pm to 10 pm)
0 Nighttime hours (10 pm to 7 am)

Leq to L10 factor 3

Construction Phase
Equipment Type

No. of 
Equip.

Reference 
Noise Level at 

50ft, Lmax
Acoustical 

Usage Factor Distance (ft) Lmax Leq L10

Estimated 
Noise 

Shielding, dBA

Housing Moving 78 72
Concrete Saw 1 90 20% 200 78 71 74 0
Excavator 1 81 40% 200 69 65 68 0
Tractor/Loader/Backhoe 1 80 25% 300 64 58 61 0

Shoring and Excavation 72 69
Auger Drill Rig 1 84 20% 200 72 65 68 0
Cranes 1 81 16% 300 65 57 60 0
Excavator 1 81 40% 200 69 65 68 0
Rubber Tired Loader 1 79 40% 400 61 57 60 0
Tractor/Loader/Backhoe 1 80 25% 400 62 56 59 0

Building Construction 71 67
Cranes 1 81 16% 200 69 61 64 0
Forklift 1 75 10% 300 59 49 52 0
Tractor/Loader/Backhoe 2 80 25% 200 71 65 68 0

Painting 66 62
Air Compressor 1 78 40% 200 66 62 65 0

Maximum Noise Level 72
Source for Ref. Noise Levels: LA CEQA Guides, 2006 & FHWA RCNM, 2005

R3



Project: 164 Chestnut
Construction Noise Impact on Sensitive Receptors

R4
Parameters
Construction Hours: 8 Daytime hours (7 am to 7 pm)

0 Evening hours (7 pm to 10 pm)
0 Nighttime hours (10 pm to 7 am)

Leq to L10 factor 3

Construction Phase
Equipment Type

No. of 
Equip.

Reference 
Noise Level at 

50ft, Lmax
Acoustical 

Usage Factor Distance (ft) Lmax Leq L10

Estimated 
Noise 

Shielding, dBA

Housing Moving 69 63
Concrete Saw 1 90 20% 550 69 62 65 0
Excavator 1 81 40% 550 60 56 59 0
Tractor/Loader/Backhoe 1 80 25% 650 58 52 55 0

Shoring and Excavation 63 61
Auger Drill Rig 1 84 20% 550 63 56 59 0
Cranes 1 81 16% 650 59 51 54 0
Excavator 1 81 40% 550 60 56 59 0
Rubber Tired Loader 1 79 40% 750 55 51 54 0
Tractor/Loader/Backhoe 1 80 25% 750 56 50 53 0

Building Construction 62 58
Cranes 1 81 16% 550 60 52 55 0
Forklift 1 75 10% 650 53 43 46 0
Tractor/Loader/Backhoe 2 80 25% 550 62 56 59 0

Painting 57 53
Air Compressor 1 78 40% 550 57 53 56 0

Maximum Noise Level 63
Source for Ref. Noise Levels: LA CEQA Guides, 2006 & FHWA RCNM, 2005

R4



TRAFFIC NOISE ANALYSIS TOOL

Project Name: 164 Chestnut
Analysis Scenario: Haul Trucks

Source of Traffic Volumes: Client Data

Auto MT HT Auto MT HT

Chestnut Hard 27 25 25 25 0 0 9 57.6 57.9

Model Notes:
The calculation is based on the methodology described in FHWA Traffic Noise Model Technical Manual (1998). 
The peak hour noise level at 50 feet was validated with the results from FHWA Traffic Noise Model Version 2.5.
Accuracy of the calculation is within ±0.1 dB when comparing to TNM results.
Noise propagation greater than 50 feet is based on the following assumptions:

For hard ground, the propagation rate is 3 dB per doubling the distance.
For soft ground, the propagation rate is 4.5 dB per doubling the distance.

Vehicles are assumed to be on a long straight roadway with cruise speed.
Roadway grade is less than 1.5%.
CNEL levels were obtained based on Figure 2-19, on page 2-58 Caltran's TeNS 2013. 

Peak Hour 

Noise Level 

(Leq(h) dBA)

Noise Level 

dBA CNEL
Roadway Segment

Ground 

Type

Distance from 

Roadway to 

Receiver (feet)

Speed (mph) Peak Hour Volume



TRAFFIC NOISE ANALYSIS TOOL

Project Name: 164 Chestnut
Analysis Scenario: Worker and Vendor

Source of Traffic Volumes: Client Data

Auto MT HT Auto MT HT

Chestnut Hard 27 25 25 25 12 0 1 49.3 49.6

Model Notes:
The calculation is based on the methodology described in FHWA Traffic Noise Model Technical Manual (1998). 
The peak hour noise level at 50 feet was validated with the results from FHWA Traffic Noise Model Version 2.5.
Accuracy of the calculation is within ±0.1 dB when comparing to TNM results.
Noise propagation greater than 50 feet is based on the following assumptions:

For hard ground, the propagation rate is 3 dB per doubling the distance.
For soft ground, the propagation rate is 4.5 dB per doubling the distance.

Vehicles are assumed to be on a long straight roadway with cruise speed.
Roadway grade is less than 1.5%.
CNEL levels were obtained based on Figure 2-19, on page 2-58 Caltran's TeNS 2013. 

Noise Level 

dBA CNEL

Peak Hour 

Noise Level 

(Leq(h) dBA)

Roadway Segment
Ground 

Type

Distance from 

Roadway to 

Receiver (feet)

Speed (mph) Peak Hour Volume



164 Chestnut
Vibration Level Calculations

Based on Federal Transit Administration, Office of Planning and Environment

N = 1.5

Equipment Distance to Estimated
Construction Project Peak Particle Velocity Receptor Peak Particle Velocity
Equipment Equipment @ 25 Feet* for < 0.5 PPV @ Distance**

(inches/second) (Feet) (inches/second)
Unmitigated Vibration Levels
Pastoral Center to the West - Garage
Large Bulldozer or Bore/Drill Rig Yes 0.089 15 0.191
Loaded Trucks Yes 0.076 15 0.164

Pastoral Center to the West - Office Building
Large Bulldozer or Bore/Drill Rig Yes 0.089 45 0.037
Loaded Trucks Yes 0.076 45 0.031

Residences to the north
Large Bulldozer or Bore/Drill Rig Yes 0.089 50 0.031
Loaded Trucks Yes 0.076 50 0.027

Notes:
* Values taken from Table 7-4.

** Based on the formula PPV(D) = PPV(25 ft) x (25/D)N, where D is equal to the distance (see page 185).

N = soil type classification factor (typically ranges from 1 to 1.5)

Federal Transit Administration, Transit Noise and Vibration Impact Assessment Manual,  2018.
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TRAFFIC NOISE ANALYSIS TOOL

Project Name: 164 Chestnut
Analysis Scenario: Existing

Auto MT HT Auto MT HT

AM Fair Oaks between Corson Street and Walnut Street Hard 100 35 35 35 1591 33 16 64.0 64.3

PM Fair Oaks between Corson Street and Walnut Street Hard 100 35 35 35 1675 35 17 64.2 64.5

AM Walnut Street between Fair Oaks Ave and Raymond Ave Hard 100 35 35 35 1431 30 15 63.5 63.8

PM Walnut Street between Fair Oaks Ave and Raymond Ave Hard 100 35 35 35 1866 38 19 64.7 65.0

AM Raymond Ave north of Walnut Hard 100 35 35 35 292 6 3 56.6 56.9

PM Raymond Ave north of Walnut Hard 100 35 35 35 253 5 3 56.0 56.3

AM Corson Street east of Fair Oaks Ave Hard 100 35 35 35 1099 23 11 62.4 62.7

PM Corson Street east of Fair Oaks Ave Hard 100 35 35 35 1148 24 12 62.6 62.9

AM Walnut Street east of Raymond Ave Hard 100 35 35 35 1401 29 14 63.4 63.7

PM Walnut Street east of Raymond Ave Hard 100 35 35 35 1813 37 19 64.6 64.9

Model Notes:
The calculation is based on the methodology described in FHWA Traffic Noise Model Technical Manual (1998). 
The peak hour noise level at 50 feet was validated with the results from FHWA Traffic Noise Model Version 2.5.
Accuracy of the calculation is within ±0.1 dB when comparing to TNM results.

Noise propagation greater than 50 feet is based on the following assumptions:
For hard ground, the propagation rate is 3 dB per doubling the distance.
For soft ground, the propagation rate is 4.5 dB per doubling the distance.

Vehicles are assumed to be on a long straight roadway with cruise speed.
Roadway grade is less than 1.5%.
CNEL levels were obtained based on Figure 2-19, on page 2-58 Caltran's TeNS 2013. 

Peak Hour 

Noise Level 

(Leq(h) dBA)

Estimated 

Noise Level 

dBA CNEL

Roadway Segment
Ground 

Type

Distance from 

Roadway to 

Receiver (feet)

Speed (mph) Peak Hour Volume



TRAFFIC NOISE ANALYSIS TOOL

Project Name: 164 Chestnut
Analysis Scenario: Existing + Project

Auto MT HT Auto MT HT

AM Fair Oaks between Corson Street and Walnut Street Hard 100 35 35 35 1591 33 16 64.0 64.3

PM Fair Oaks between Corson Street and Walnut Street Hard 100 35 35 35 1676 35 17 64.2 64.5

AM Walnut Street between Fair Oaks Ave and Raymond Ave Hard 100 35 35 35 1432 30 15 63.5 63.8

PM Walnut Street between Fair Oaks Ave and Raymond Ave Hard 100 35 35 35 1867 39 19 64.7 65.0

AM Raymond Ave north of Walnut Hard 100 35 35 35 295 6 3 56.7 57.0

PM Raymond Ave north of Walnut Hard 100 35 35 35 258 5 3 56.1 56.4

AM Corson Street east of Fair Oaks Ave Hard 100 35 35 35 1099 23 11 62.4 62.7

PM Corson Street east of Fair Oaks Ave Hard 100 35 35 35 1149 24 12 62.6 62.9

AM Walnut Street east of Raymond Ave Hard 100 35 35 35 1402 29 14 63.4 63.7

PM Walnut Street east of Raymond Ave Hard 100 35 35 35 1815 37 19 64.6 64.9

Model Notes:
The calculation is based on the methodology described in FHWA Traffic Noise Model Technical Manual (1998). 
The peak hour noise level at 50 feet was validated with the results from FHWA Traffic Noise Model Version 2.5.
Accuracy of the calculation is within ±0.1 dB when comparing to TNM results.

Noise propagation greater than 50 feet is based on the following assumptions:
For hard ground, the propagation rate is 3 dB per doubling the distance.
For soft ground, the propagation rate is 4.5 dB per doubling the distance.

Vehicles are assumed to be on a long straight roadway with cruise speed.
Roadway grade is less than 1.5%.
CNEL levels were obtained based on Figure 2-19, on page 2-58 Caltran's TeNS 2013. 

Roadway Segment
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Type
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Peak Hour 
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Appendix A.3 

Parking and Refuse 
Noise Calculations 



Parking Related Noise Analysis

Project Name: 164 Chestnut

AM or PM Peak Hour Trips 11 trips

Leq 37 dBA

Where: 

Leq(h) = SELref + 10log(NA/1000) – 35.6 

SELref (92 dBA SEL) = reference noise level for stationary noise source 

represented in sound exposure level (SEL) at 50 feet 

Leq(h) = hourly Leq noise level at 50 feet

NA = number of automobiles per hour

Source: City of Pasadena, Department of Transportation, Transportation Analysis – Outside of CEQA 

Analysis, 164 Chestnut Street Chestnut Apartments, 2020



Project Name:  164 Chestnut

Parking Noise Calculations

Receptor Location R1 Receptor Location R2
Loading Dock and Trash Collection 

Area Noise Levels 70 dBA

Loading Dock and Trash Collection 

Area Noise Levels 70 dBA

Reference Distance 50 ft Reference Distance 50 ft

Distance to R1 130 ft Distance to R2 250 ft

-8 dBA -14 dBA

61.7 dBA 56.0 dBA

Noise Reduction by Project buildings 10 dBA Noise Reduction by Project buildings 10 dBA

Noise Reduction by Existing Buildings 0 dBA Noise Reduction by Existing Buildings 0 dBA

Noise Levels at R1 51.7 dBA Noise Levels at R2 46.0 dBA

* Reference noise level of 70.5 dBA Leq is combine noise levels of loading dock activity (namely idling semi‐trucks and backup 

alarm beeps) noise levels of approximately 70 dBA Leq and trash compactors noise levels of approxmately 66 dBA Leq.




