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Project No. 18-06469 

Romi Archer, Senior Project Manager 
Circlepoint 
2100 West Orangewood Avenue, Suite 165 
Orange, CA 92868 
Via email: r.archer@circlepoint.com  

Subject:  Tapestry Hotel Project, Noise and Vibration Assessment Memorandum  
1570 Brookhollow Drive, Santa Ana, California 92705 

Dear Ms. Archer: 

Rincon Consultants, Inc. (Rincon) is pleased to provide this Noise and Vibration Assessment 
Memorandum analyzing the potential noise and vibration impacts of the proposed Tapestry Hotel 
Project (project) in the Santa Ana, California. Rincon prepared this study under contract to Circlepoint in 
support of the environmental documentation being prepared pursuant to the California Environmental 
Quality Act (CEQA). The purpose of this study is to analyze the project’s noise and vibration impacts 
related to both temporary construction activity and long-term operation of the project.  

Project Location 

The project site is a 2.8-acre property comprising three assessor’s parcels, located at 1570 Brookhollow 
Drive in the City of Santa Ana (City), California (Assessor Parcel Numbers 016-221-27, 016-221-28, and 
016-221-29). The project site is currently vacant but was previously developed as a restaurant/bar and 
parking area. The project site is bound by commercial, business park and light industrial properties to 
the north, south, and northwest, across South Grand Avenue. Directly across South Grand Avenue to the 
west are seven other hotels within an approximately one-mile radius. The Costa Mesa Freeway abuts 
the eastern portion of the project site. Figure 1 shows the project site and surrounding land uses.  

Proposed Description 

Development of the project would entail construction of a six-story, 79,375 square-foot hotel with 139 
rooms, a pool, gym, roof deck and two natural gas fireplaces. A separate 2,000 square foot free-standing 
single-story restaurant would be constructed at the southwest corner of the lot next to Grand Avenue. 
The building footprint would be approximately 13,400 square feet. In addition, 142 parking spaces 
would be provided on-site in paved, surface lots. Of these spaces, six would be reserved for 
handicapped parking (two for the restaurant and four for the hotel). Ten bicycle spaces would be 
provided separate from the vehicle parking lot (four for the restaurant and six for the hotel). The total 
construction area would include 100,738 square feet of impervious surface composing 82 percent of the 
project site. Attachment A includes a site plan of the project.  

mailto:r.archer@circlepoint.com
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Figure 1 Project Site Location 
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Noise Background 

The unit of measurement used to describe a noise level is the decibel (dB). However, the human ear is 
not equally sensitive to all frequencies within the sound spectrum. Therefore, a method called “A 
weighting” is used to adjust actual sound pressure levels so that they are consistent with the human 
hearing response, which is most sensitive to frequencies around 4,000 Hertz (Hz) and less sensitive to 
frequencies around and below 100 Hz, thus filtering out noise frequencies that are not audible to the 
human ear. A weighting approximates the frequency response of the average young ear when listening 
to most ordinary everyday sounds. When people make relative judgments of the loudness or annoyance 
of a sound, their judgments correlate well with the “A-weighted” levels of those sounds. Therefore, the 
A-weighted noise scale is used for measurements and standards involving the human perception of 
noise. In this analysis, all noise levels are A-weighted, and “dBA” is understood to identify the A-
weighted decibel. 

Decibels are measured on a logarithmic scale that quantifies sound intensity in a manner similar to the 
Richter scale used for earthquake magnitudes. A doubling of the energy of a noise source, such as a 
doubling of traffic volume, would increase the noise level by 3 dB; similarly, dividing the energy in half 
would result in a decrease of 3 dB (Crocker 2007). 

Human perception of noise has no simple correlation with sound energy: the perception of sound is not 
linear in terms of dBA or in terms of sound energy. Two sources do not “sound twice as loud” as one 
source. It is widely accepted that the average healthy ear can barely perceive an increase (or decrease) 
of up to 3 dBA in noise levels (i.e., twice [or half] the sound energy); that an increase (or decrease) of 5 
dBA (8 times [or one eighth] the sound energy) is readily perceptible; and that an increase (or decrease) 
of 10 dBA (10.5 times [or approximately one tenth] the sound energy) sounds twice (or half) as loud 
(Crocker 2007). 

Descriptors 

The impact of noise is not a function of loudness alone. The time of day when noise occurs, and the 
duration of the noise are also important. In addition, most noise that lasts for more than a few seconds 
is variable in its intensity. Consequently, a variety of noise descriptors has been developed. The noise 
descriptors used for this analysis are the one-hour equivalent noise level (Leq) and the community noise 
equivalent level (CNEL).  

The Leq is defined as the single steady A-weighted level that is equivalent to the same amount of energy 
as that contained in the actual fluctuating levels over a period. Typically, Leq is equivalent to a one-hour 
period, even when measured for shorter durations as the noise level of a 10- to 30-minute period would 
be the same as the hour if the noise source is relatively steady. Lmax is the highest Root Mean Squared 
(RMS) sound pressure level within the sampling period, and Lmin is the lowest RMS sound pressure level 
within the measuring period (Crocker 2007).  

The CNEL is a 24-hour equivalent sound level with an additional 5 dBA penalty to noise occurring during 
evening hours, between 7:00 p.m. and 10:00 p.m., and an additional 10 dBA penalty to noise occurring 
during the night, between 10:00 p.m. and 7:00 a.m., to account for the added sensitivity of humans to 
noise during these hours (California Department of Transportation [Caltrans] 2013). Quiet suburban 
areas typically have a CNEL in the range of 40 to 50 dBA, while areas near arterial streets are in the 50 to 
70+ CNEL range. 
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Propagation 

Sound changes in both level and frequency spectrum as it travels from the source to the receiver. The 
most obvious change is the decrease in sound level as the distance from the source increases. The way 
sound reduces with distance depends on factors such as the type of source (e.g., point or line), the path 
the sound will travel, site conditions, and obstructions. Sound levels from a point source (e.g., 
construction, industrial machinery, ventilation units) typically attenuate, or drop off, at a rate of 6 dBA 
per doubling of distance. Sound from a line source (e.g., roadway, pipeline, railroad) typically attenuates 
at about 3 dBA per doubling of distance (Caltrans 2013).  

Vibration Background 

Typical outdoor sources of perceptible groundborne vibration are construction equipment, steel-
wheeled trains, and traffic on rough roads. If a roadway is smooth, the groundborne vibration from 
traffic is rarely perceptible. Groundborne vibration of concern in environmental analysis consists of the 
oscillatory waves that move from a source through the ground to adjacent structures. The number of 
cycles per second of oscillation makes up the vibration frequency, described in terms of hertz (Hz). The 
vibration frequency of an object describes how rapidly it oscillates. The normal frequency range of most 
groundborne vibration that can be felt by the human body is from a low of less than 1 Hz up to a high of 
about 200 Hz (Crocker 2007). 

While people have varying sensitivities to vibrations at different frequencies, in general they are most 
sensitive to low-frequency vibration. Vibration in buildings, such as from nearby construction activities, 
may cause windows, items on shelves, and pictures on walls to rattle. Vibration of building components 
can also take the form of an audible low-frequency rumbling noise, referred to as groundborne noise. 
Groundborne noise may result in adverse effects, such as building damage, when the originating 
vibration spectrum is dominated by frequencies in the upper end of the range (60 to 200 Hz). Vibration 
may also damage infrastructure when foundations or utilities, such as sewer and water pipes, physically 
connect the structure and the vibration source (Federal Transit Administration [FTA] 2018). Although 
groundborne vibration is sometimes noticeable in outdoor environments, it is almost never annoying to 
people who are outdoors. The primary concern from vibration is that it can be intrusive and annoying to 
building occupants and vibration-sensitive land uses. 

Descriptors 

Vibration amplitudes are usually expressed in peak particle velocity (PPV) or RMS vibration velocity. The 
PPV and RMS velocity are normally described in inches per second (in./sec.). PPV is defined as the 
maximum instantaneous positive or negative peak of a vibration signal. PPV is often used in monitoring 
of blasting vibration because it is related to the stresses that are experienced by buildings (Caltrans 
2020). 

Response to Vibration 

Vibration associated with construction of the project has the potential to be an annoyance to nearby 
land uses. Caltrans has developed limits for the assessment of vibrations from transportation and 
construction sources. The Caltrans vibration limits are reflective of standard practice for analyzing 
vibration impacts on structures from continuous and intermittent sources. The Caltrans Transportation 
and Construction Vibration Guidance Manual (Caltrans 2020) identifies two impact criteria for buildings 
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and humans from transient and continuous/frequent sources: Table 1 presents the impact criteria for 
buildings, and Table 2 presents the impact criteria for humans.  

Table 1 Vibration Damage Potential 

 Maximum PPV (in./sec.) 

Building Type Transient Sources 
Continuous/Frequent 
Intermittent Sources 

Extremely fragile historic buildings, 
ruins, ancient monuments 

0.12 0.08 

Fragile buildings 0.20 0.10 

Historic and some old buildings 0.50 0.25 

Older residential structures 0.50 0.30 

New residential structures 1.00 0.50 

Modern industrial/commercial 
buildings  

2.00 0.50 

Note: Transient sources create a single isolated vibration event, such as blasting or drop balls (i.e., a loose steel ball that is dropped 
onto structures or rock to reduce them to a manageable size). Continuous/frequent intermittent sources include impact pile drivers, 
pogo-stick compactors, crack-and-seat equipment, vibratory pile drivers, and vibratory compaction equipment. 

PPV = peak particle velocity; in./sec. = inches per second 

Source: Caltrans 2020 

Table 2 Vibration Annoyance Potential 

 Maximum PPV (in./sec.) 

Human Response Transient Sources 
Continuous/Frequent 
Intermittent Sources 

Severe/Disturbing 2.00 0.700 

Strongly perceptible  0.90 0.100 

Distinctly perceptible  0.24 0.035 

Barely perceptible  0.04 0.012 

Note: Transient sources create a single isolated vibration event, such as blasting or drop balls (i.e., a loose steel ball that is dropped 
onto structures or rock to reduce them to a manageable size). Continuous/frequent intermittent sources include impact pile drivers, 
pogo-stick compactors, crack-and-seat equipment, vibratory pile drivers, and vibratory compaction equipment. 

PPV = peak particle velocity; in./sec. = inches per second 

Source: Caltrans 2020 

Propagation 

Vibration energy spreads out as it travels through the ground, causing the vibration level to diminish 
with distance away from the source. High-frequency vibrations diminish much more rapidly than low 
frequencies, so low frequencies tend to dominate the spectrum at large distances from the source. 
Variability in the soil strata can also cause diffractions or channeling effects that affect the propagation 
of vibration over long distances (Caltrans 2020). When a building is exposed to vibration, a ground-to-
foundation coupling loss (the loss that occurs when energy is transferred from one medium to another) 
will usually reduce the overall vibration level. However, under rare circumstances, the ground-to-
foundation coupling may amplify the vibration level due to structural resonances of the floors and walls. 
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Sensitive Receivers 

Noise exposure goals for various types of land uses reflect the varying noise sensitivities associated with 
each of these uses. According to the City of Santa Ana General Plan Noise Element (2010), noise-
sensitive land uses include residential uses, institutional uses (i.e., hospitals, school classrooms/ 
playgrounds, churches, and libraries), and open space areas.  

The nearest noise-sensitive receiver to the project site is the Ricca Children’s Learning Center north of 
the site. While the Learning Center is located approximately 175 feet north of the site, its outdoor 
playground is located closer to the site at 125 feet north of the site. In addition, Holiday Inn hotel is 
located approximately 500 feet southwest of the site. Although not explicitly listed as a noise-sensitive 
use, Holiday Inn hotel is considered a sensitive receiver for this analysis due to its inclusion of living 
quarters and sleeping areas as a residential-type use. The nearest single- and multi-family residences are 
located approximately 0.3 mile to the west and would not be subject to substantial noise from project 
construction or operation due to their distance from the project site.  

Project Area Noise Setting 

The primary off-site noise sources in the project site vicinity are motor vehicles (e.g., automobiles, 
buses, and trucks), particularly along the State Route (SR)-55 and its southbound off-ramp south of the 
site and South Grand Avenue west of the site. Ambient noise levels would be expected to be highest 
during the daytime and rush hour unless congestion slows speeds substantially. To determine ambient 
noise levels at the project site, two 15-minute noise measurements were recorded during the morning 
peak hour on January 3, 2019 between 7:15 a.m. and 8:00 a.m. using an Extech (Model 407780A) ANSI 
Type 2 integrating sound level meter. Noise Measurement (NM) 1 was conducted at the western 
boundary along South Grand Avenue while NM 2 was conducted on the southern boundary of the site 
along SR-55. Figure 2 shows noise measurement locations and Table 3 summarizes the noise 
measurement results. Noise levels for the 15-minute measurements are provided in Leq for the 
measurement period; Lmin and Lmax are also provided. Noise measurement data is included in 
Attachment B.  

Table 3 Project Noise Monitoring Results 

# Measurement Location Sample Times 
Approximate Distance to 
Primary Noise Source 

Leq  
(dBA) 

Lmin 
(dBA) 

Lmax 
(dBA) 

1 South Grand Avenue; West of 
the project site 

7:42 – 7:57 a.m. 
55 feet to centerline of 
South Grand Avenue 

70.0 62.5 84.0 

2 SR-55 southbound off-ramp; 
South of the project site 

7:16 – 7:31 a.m. 
45 feet to centerline of 
SR-55 off-ramp 

71.6 67.1 77.6 

See Attachment B for noise measurement data.  

Source: Rincon field measurements January 3, 2019.  
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Figure 2 Noise Measurement Locations 
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Regulatory Setting 

City of Santa Ana General Plan Noise Element 

The goals and policies in the City of Santa Ana General Plan Noise Element (2010) focus on minimizing 
the negative impacts of noise, especially at sensitive receivers. In support of these goals and policies, the 
Noise Element includes standards for exterior and interior levels at various noise-sensitive land uses, 
which are shown in Table 4.  

Table 4 Interior and Exterior Noise Standards in CNEL 

Categories Land Use Categories Interior1 (CNEL) Exterior2 (CNEL) 

Residential Single-family, duplex, multi-
family 

453 65 

Institutional Hospital, school 
classroom/playgrounds 

45 65 

Church, library 45 -- 

Open Space Parks -- 65 

1 Interior areas include, but are not limited to: bedrooms, bathrooms, kitchens, living rooms, dining rooms, closets, corridors/hallways, 
private offices, and conference rooms. 
2 Exterior areas include: private yards of single-family homes, park picnic areas, school playgrounds, common areas, private open space, 
such as atriums or balconies, shall be excluded from exterior areas provided sufficient common area is included within the project. 
3 Interior noise level requirements contemplate a closed window condition. Mechanical ventilation system or other means of natural 
ventilation shall be provided per Chapter 12, Section 1305 of the Uniform Building Code. 

Source: Santa Ana 2010 

According to the Noise Element, all residential uses should be protected with sound insulation over and 
above that provided by normal building construction when constructed in areas exposed to greater than 
60 CNEL.  

The City’s Noise Element does not explicitly characterize noise exposure levels or other standards for a 
hotel uses, but for the purpose of this analysis, the proposed hotel is considered a noise-sensitive 
residential use due to the hotel’s inclusion of living quarters and sleeping areas.  

Santa Ana Municipal Code 

Article VI, Noise Control, of the Santa Ana Municipal Code (SAMC) establishes a series of regulations and 
standards to prevent unnecessary or excessive noise that may be detrimental to the health, welfare, and 
safety of the public or degrade their quality of life. According to Section 18-314(e) of the SAMC, noise 
associated with construction, repair, modeling, or grading of any property is exempt from the provisions 
of Article VI provided that such work only occurs between 7:00 a.m. and 8:00 p.m. on weekdays and 
Saturdays. In addition, Section 18-315 prohibits the generation of noise that causes the exterior noise 
level at any school, church, or hospital to exceed 55 dBA Leq from 7:00 a.m. to 10:00 p.m. and 50 dBA Leq 

from 10:00 p.m. to 7:00 a.m.  
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Significance Thresholds 

To determine whether a project would have a significant noise impact, Appendix G of the CEQA 
Guidelines requires consideration of whether a project would result in: 

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 

2. Generation of excessive groundborne vibration or groundborne noise levels 

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, expose 
people residing or working in the project area to excessive noise levels 

Impact Analysis 

CEQA Appendix G Noise Threshold 1 Would the proposed project generate a substantial 
temporary or permanent increase in ambient noise levels in the vicinity of the project in excess 
of standards established in the local general plan or noise ordinance, or applicable standards of 
other agencies?   

The project would involve construction of a six-story hotel with 139 rooms and a separate, one-story 
restaurant on a 2.8-acre site. The site is surrounded by commercial, business park, and light industrial 
uses that may be subject to increased noise levels from both temporary construction and long-term 
operations. Of these uses, the nearest noise-sensitive receivers include the Ricca Children’s Learning 
Center playground located approximately 125 feet north of the site and the Holiday Inn hotel located 
approximately 500 feet southwest of the site. The following discussions address the potential noise level 
increases associated construction and operation of the project.  

Construction Noise 

Construction activity would result in temporary increases in ambient noise levels in the project area on 
an intermittent basis and, as such, would expose surrounding noise-sensitive receivers to increased 
noise levels. While the City does not have specific noise level criteria for assessing construction impacts, 
the FTA has developed criteria for determining whether construction of a project would result in a 
substantial temporary increase in noise levels. Based on FTA guidance, a significant impact would occur 
if project-generated construction noise exceeds a one-hour 90 dBA Leq noise limit during the day or a 
one-hour 80 dBA Leq noise limit at night at the nearest residences (FTA 2018). While the noise-sensitive 
receivers nearest to the project site are not residential uses, Ricca Children’s Learning Center, i.e., both 
the Learning Center and its playground, and Holiday Inn hotel are considered as noise-sensitive as 
residential uses for the purpose of this analysis based on land uses the City characterizes as noise-
sensitive, as discussed under Sensitive Receivers and Regulatory Setting. Therefore, the FTA thresholds 
are used to determine whether noise levels from construction would result in a substantial temporary 
increase in noise levels at nearby sensitive receivers.  

Construction noise was estimated using the Federal Highway Administration (FHWA) Roadway 
Construction Noise Model (RCNM) (2006). RCNM predicts construction noise levels for a variety of 
construction operations based on empirical data and the application of acoustical propagation formulas. 
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Using RCNM, construction noise levels were estimated at noise-sensitive receivers near the project site. 
RCNM provides reference noise levels for standard construction equipment, with an attenuation of 6 
dBA per doubling of distance for stationary equipment. 

Each phase of construction has a specific equipment mix, depending on the work to be accomplished 
during that phase. Each phase also has its own noise characteristics; some will have higher continuous 
noise levels than others, and some may have discontinuous high-impact noise levels. The maximum 
hourly Leq of each phase is determined by combining the Leq contributions from each piece of equipment 
used in that phase (FTA 2018). Project construction phases would include site preparation, grading, 
building construction, architectural coating, and paving of the project site. It is assumed that diesel 
engines would power all construction equipment. For assessment purposes, the loudest phases (i.e., 
grading, and building construction) have been used for this assessment and have been modeled under 
the conservative assumption that a dozer, an excavator, and a jackhammer would be operating 
simultaneously. 

Construction equipment would be continuously moving across the site, coming near and then moving 
further away from individual receivers. Therefore, due to the dynamic nature of construction, maximum 
hourly noise levels are calculated at various distances from the center of on-site construction activity to 
the nearest receivers. Based on the configuration of the project site, the center area of the site is 
located, on average, about 100 feet from site boundaries. Therefore, using the FHWA RCNM, 
construction noise was modeled at 225 feet from the Ricca Children’s Learning Center playground to the 
north and 600 feet from the Holiday Inn hotel to the southwest. For a conservative analysis, 
construction noise modeling does not account for noise reduction from existing noise barriers (e.g., 
masonry walls). Construction noise levels and distances to the nearest receivers are shown in Table 5. 
RCNM calculations are included in Attachment C. 

Table 5 Construction Noise Levels at Receivers 

Construction Equipment 

Approximate Leq, dBA 

225 Feet 600 Feet 

Bulldozer, Excavator, Jackhammer 71 63 

See Attachment C for RCNM results.  

As shown in Table 5, maximum hourly noise levels during project construction, which would occur 
during the grading and building phases of construction, were calculated at between 63 dBA Leq and 71 
dBA Leq at the nearest noise-sensitive receivers. Therefore, construction noise levels would not exceed 
the FTA daytime noise criteria of 90 dBA Leq, where off-site noise would be of disturbance to daytime 
school operations and hotel guests. In addition, construction work would occur during daytime hours 
and, therefore, construction noise levels would not exceed the FTA nighttime noise criteria of 80 dBA 
Leq, where off-site noise would be of disturbance to sleeping hotel guests. Therefore, construction noise 
levels would not exceed applicable noise criteria at nearby noise-sensitive uses. Construction noise 
impacts would be less than significant.  

Land Use Compatibility 

Operation of the proposed project would also expose future residential development to ambient noise 
levels. However, agencies subject to CEQA generally are not required to analyze the impact of existing 
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environmental conditions on a project‘s future users or residents. In California Building Industry 
Association v. Bay Area Air Quality Management District (2015) 62 Cal. 4th 369, the California Supreme 
Court explained that an agency is only required to analyze the potential impacts to future residents if 
the project would exacerbate those existing environmental hazards or conditions. CEQA analysis is 
therefore concerned with a project’s impact on the environment, rather than with the environment’s 
impact on a project and its users or residents. Thus, bringing a new population into an area where noise 
currently exists is not a significant environmental impact under CEQA unless doing so would exacerbate 
noise conditions. Nonetheless, the following analysis of potential exposure to excessive noise is 
provided for informational purposes. 

The most predominant source of noise on and around the project site is vehicular traffic from the SR-55 
and its southbound off-ramp south of the site and South Grand Avenue west of the site. The City’s Noise 
Element interior and exterior noise standards do not explicitly characterize noise exposure levels for a 
hotel use, but for the purpose of this analysis, the proposed hotel is considered a residential use and 
noise exposure levels for a residential land use is used to characterize compatible noise exposure levels 
due to the hotel’s inclusion of living quarters and sleeping areas. Based on the City’s interior and 
exterior noise standards shown in in Table 4 an exterior noise level up to 65 CNEL and an interior noise 
level up to 45 CNEL is acceptable for a residential land use (Santa Ana 2010).   

The FHWA Traffic Noise Prediction Model was used to model traffic noise along the SR-55 and South 
Grand Avenue under Existing Plus Project traffic conditions to determine noise levels at the hotel upon 
implementation of the project in comparison to the City’s interior and exterior noise standards shown in 
Table 4. According to the Traffic Impact Study (TIS) conducted by Jano Baghdanian & Associates (JBA) in 
March 2019, the segment of South Grand Avenue nearest to the project site carries average daily traffic 
(ADT) of approximately 25,000 vehicles (JBA 2019). Based on Caltrans traffic volumes, the segment of 
SR-55 between East Dyer Road and Edinger Avenue carries an ADT of approximately 288,600 (Caltrans 
2017). According to the Traffic Analysis Update conducted by JBA in February 2020, the project would 
generate 761 ADT. Conservatively adding all 761 daily vehicle trips generated by the proposed project to 
each roadway under an Existing Plus Project traffic condition would increase daily traffic to 25,761 ADT 
along South Grand Avenue and 289,361 ADT along SR-55. Vehicle mixes of 95 percent automobile, three 
percent medium-duty trucks, and two percent heavy-duty trucks were assumed in the Traffic Noise 
Prediction Model for both SR-55 and South Grand Avenue. Traffic Noise Prediction Model results are 
included in Attachment D.  

Based on noise contours calculated using the FHWA Traffic Noise Prediction Model for the Existing Plus 
Project traffic conditions scenario, the project’s façades facing South Grand Avenue and SR-55 would be 
exposed to daily noise levels of approximately 65 CNEL and 81 CNEL, respectively. Based on the City’s 
interior and exterior noise standards, the project’s facades with direct line-of-sight to SR-55 would be 
exposed to noise levels in excess of the City’s 65 CNEL exterior noise level. According to the City’s Noise 
Element, all residential uses, and by extension the proposed hotel, should be protected with sound 
insulation over and above that provided by normal building construction when constructed in areas 
exposed to greater than 60 CNEL (Santa Ana 2010). 

Generally, any large structure blocking the line of sight will provide at least a 5-dBA reduction in source 
noise levels at the receiver (FHWA 2011). Structures can substantially reduce occupants’ exposure to 
noise as well. The FHWA’s guidelines indicate that modern building construction generally provides an 
exterior-to-interior noise level reduction of 20 to 35 dBA with closed windows (FHWA 2011). Modern 
buildings are typically constructed with storm windows, single- or double-glazed, which provide an 
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exterior-to-interior noise level reduction of at least 25 dBA. Based on a noise exposure level of up to 81 
CNEL and a noise attenuation of 25 dBA, the interior noise level at hotel guest rooms facing SR-55 would 
be 56 CNEL. Therefore, interior noise levels for the project could exceed the City’s interior noise 
standard of 45 CNEL. The project would need to incorporate appropriate noise attenuation techniques, 
such as the sound insulation measures described below, to reduce exterior noise levels to 45 CNEL at 
interior spaces of guest rooms facing SR-55:  

Sound Insulation: To reduce potential noise impacts to future hotel guests, guest rooms with direct 
line-of-site to SR-55 should incorporate design measures for windows, walls, and doors that achieve 
a composite Sound Transmission Class (STC) rating of at least 40 and all exterior doors and windows 
shall be installed such that there are no air gaps or perforations. An acoustical analysis should be 
performed prior to the issuance of an occupancy permit to demonstrate that noise levels in the 
hotel rooms do not exceed the interior noise standard of 45 dBA CNEL in any habitable room as set 
forth by the City and California Code of Regulations, Title 24, Section 1207.4.  

If implemented, the sound insulation measures described above would reduce exterior noise such that 
interior noise does not exceed 45 CNEL in any habitable room.   

On-Site Operational Noise  

Operation of the project would generate on-site noise from new heating, ventilation, and air 
conditioning (HVAC) equipment, delivery- and trash-hauling trucks, on-site vehicle circulation, and light 
outdoor recreation from lounging areas on the roof terrace.  

Based on combined data from Trane, Carrier, and Rheem HVAC manufacturing companies, noise from 
HVAC equipment would typically generate a noise level in the range of 70 dBA Leq at a reference 
distance of 3 feet from the source. The nearest noise-sensitive receiver, the Ricca Children’s Learning 
Center to the north, would be located at least 216 feet from the nearest rooftop-mounted HVAC 
equipment based on the approximate 82-foot roof-level height of the hotel and approximate 200-foot 
setback between the hotel and Learning Center. Based on attenuation rate of approximately 6 dBA per 
doubling of distance from the source, rooftop-mounted HVAC equipment would generate an estimated 
noise level of 33 dBA Leq at 216 feet. Furthermore, rooftop HVAC units are traditionally shielded from 
surrounding land uses with parapets and roofs that block line-of-sight to sensitive receivers would 
typically provide at least a 5-dBA noise reduction. Based on the City’s exterior noise standards for 
schools, noise levels from on-site HVAC equipment would not exceed the noise level standards of 55 
dBA Leq from 7:00 a.m. to 10:00 p.m. and 50 dBA Leq from 10:00 p.m. to 7:00 a.m. as regulated by SAMC 
Section 18-315. Therefore, operational noise impacts associated with HVAC equipment would be 
considered less than significant.  

The proposed project would require delivery- and trash-hauling services and would include surface 
parking with a total of 142 parking spaces, which would introduce new on-site noise from arriving and 
departing trucks and vehicles. However, the project site is surrounded by commercial, business park, 
and light industrial uses to the north, northeast, south, and west across South Grand Avenue, which 
already generate these noise sources. Furthermore, primary off-site noise sources in the project area 
are vehicles (e.g., automobiles, buses, and trucks) along the SR-55 and its southbound off-ramp south of 
the site and South Grand Avenue west of the site. Therefore, due to existing ambient mobile noise, 
operational of the project would not generate a substantial increase in mobile noise above existing 
noise levels and impacts would be considered less than significant. 
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Outdoor recreational amenities, such as the hotel’s lounging areas on the roof terrace, would also 
generate noise from human conservation. Noise from human conversation among a few people 
generates a noise level of approximately 55 dBA Leq at a distance of three feet (Los Angeles 2014). 
However, due to existing ambient noise and the distance of the 82-foot-tall roof level to the nearest 
receiver (i.e., Ricca Children’s Learning Center approximately 216 feet to the north), conversational 
noise would not generate a substantial increase in existing noise levels and impacts would be considered 
less than significant.   

Operation of the project would not generate sources of noise that are new to the existing urban area. 
On-site operational noise generated by the project would not exceed the City’s noise standards and 
impacts would be less than significant. 

Off-Site Traffic Noise 

The proposed project would generate new vehicle trips and incrementally increase traffic on area 
roadways, particularly on South Grande Avenue. As discussed under Land Use Compatibility, the 
segment of South Grand Avenue nearest to the project site carries an ADT of approximately 25,000 
vehicles while the segment of SR-55 nearest to the project site carries an ADT of approximately 288,600 
(JBA 2019; Caltrans 2017). According to the Traffic Analysis Update conducted by JBA in February 2020, 
the project would generate 761 ADT. As discussed under Noise Background, a doubling of traffic is 
required for an audible 3 dB increase in traffic noise levels. Conservatively adding all 761 daily vehicle 
trips generated by the proposed project to this segment of South Grand Avenue would increase daily 
traffic by approximately three percent to 25,761 ADT. A 3 percent increase in traffic along South Grand 
Avenue would generate a less than 0.5 CNEL increase in traffic noise. Similarly, adding all 761 daily 
vehicle trips to the SR-55 would increase daily traffic along this freeway by less than 0.5 percent to 
approximately 289,360 ADT. A less than 0.5-percent increase in traffic along SR-55 would also generate 
a less than 0.5 CNEL increase in traffic noise.   Therefore, the project would not create a perceptible 3-
dBA increase in traffic noise. Noise impacts associated with off-site traffic generated by the proposed 
project would be less than significant. 

CEQA Appendix G Noise Threshold 2 Would the proposed project generate excessive 
groundborne vibration or groundborne noise levels? 

Groundborne Vibration 

Operation of the project would not include stationary sources of significant vibration, such as heavy 
equipment operations. Rather, construction activities have the greatest potential to generate 
groundborne vibration affecting nearby receivers. Certain types of construction equipment can generate 
high levels of groundborne vibration. Construction of the project would potentially utilize loaded trucks, 
jackhammers, and/or bulldozers during most construction phases.  

The City has not adopted specific standards for vibration impacts during construction. Therefore, the 
Caltrans Transportation and Construction Vibration Guidance Manual (2020) is used to evaluate 
potential construction vibration impacts related to both potential building damage and human 
annoyance. Based on the Caltrans criteria shown in Table 1 and Table 2, construction vibration impacts 
would be significant if vibration levels exceed 0.5 in./sec. PPV for residential structures and 2.0 in./sec. 
PPV for commercial structures, which is the limit where minor cosmetic, i.e. non-structural, damage may 
occur to these buildings. For the purpose of this analysis, the Ricca Children’s Learning Center is 
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analyzed as a residential use and vibration levels at the school building are compared against the 
Caltrans criteria of 0.5 in./sec. for residential structures. In addition, construction vibration impacts 
would cause human annoyance at nearby receivers if vibration levels exceed 0.24 in./sec. PPV, which is 
the limit above which temporary vibration activities become distinctly perceptible. 

Because groundborne vibration could cause physical damage to structures, vibration impacts were 
modeled based on the distance from the location of vibration-intensive construction activities, 
conservatively assumed to be at edge of the project site, to the edge of nearby off-site structures. 
Therefore, the analysis of groundborne vibrations differs from the analysis of construction noise levels in 
that modeled distances for vibration impacts are those distances between the project site to nearest 
off-site structures (regardless of sensitivity) whereas modeled distances for construction noise impacts 
are based on the property line of the nearest off-site sensitive receivers. Based on the distance from the 
project site to nearby structures, equipment was modeled at 175 feet from Ricca Children’s Learning 
Center to the north1, 75 feet from the commercial office building to the east and fast-food restaurant to 
the south across the SR-55 off-ramp, and 125 feet from the restaurant and commercial office building to 
the west across South Grand Avenue. Table 6 estimated groundborne vibration levels from project 
equipment. Vibration calculations are included in Attachment E.  

Table 6 Vibration Levels at Structures 

Equipment 

in./sec. PPV 

75 Feet 125 Feet 175 Feet 

Large Bulldozer 0.027 0.015 0.011 

Loaded Truck 0.023 0.013 0.009 

Jack hammer 0.011 0.006 0.004 

Small Bulldozer 0.001 0.001 0.001 

Threshold for Building Damage1 2.0 0.5 2.0 

Threshold for Human Annoyance2 0.24 0.24 0.24 

Thresholds Exceeded? No No No 

See Attachment E for vibration analysis worksheets.  
1 See Table 1  
2 

See Table 2. 

As shown in Table 6 construction activities would generate peak vibration levels of approximately 0.03 
in./sec. PPV at the nearest off-site commercial office building to the east. Therefore, according to the 
Caltrans vibration criteria, groundborne vibration from typical construction equipment would not 
exceed the exceed the applicable threshold of 2.0 in./sec. PPV for building damage at the nearby 
commercial buildings nor would it exceed the applicable threshold of 0.5 in/sec. PPV for building 

 
 
1 While the Learning Center’s playground is located closer to the project site at 125 north of the site (compared to 
175 feet for the building), the groundborne vibration differs from the construction noise analysis in that modeled 
distances for vibration impacts are those distances between the project site to nearest off-site structures, or 
buildings, to assess the potential for building damage.  
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damage at the Ricca Children’s Learning Center. Furthermore, groundborne vibration would not exceed 
the threshold of 0.24 in./sec. PPV for human annoyance at any of the modeled distances. Project 
construction would not result in groundborne vibration that would cause building damage or human 
annoyance. Vibration impacts would be less than significant. 

CEQA Appendix G Noise Threshold 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 proposed project expose people 
residing or working in the project area to excessive noise levels? 

Airport Noise 

The airport closest to the project site is the John Wayne Airport (located approximately 2.15 miles 
southwest of the site. According to the Orange County Airport Land Use Commission (ALUC) Land Use 
Plan for the John Wayne Airport, the site is located within the airport’s 60 CNEL noise contour (Orange 
County ALUC 2008). However, as discussed under Land Use Compatibility, an exterior noise level up to 
65 CNEL is acceptable for residential2 land uses. Although the project would potentially be subject to 
occasional aircraft overflight noise, such occurrences would be intermittent and temporary. In addition, 
there are no private airstrips in the vicinity of the project site. Therefore, the project would not expose 
people living or working in the project area to excessive noise levels associated with airports or airstrips 
and the project would not exacerbate existing noise conditions related to airports or airstrips. Impacts 
would be less than significant. 

 
 
2 The SAMC noise standards do not explicitly characterize noise exposure levels for hotel use. Therefore, for the 
purpose of this analysis, the proposed hotel is considered a residential use and noise exposure levels for a 
residential land use is used to characterize compatible noise exposure levels due to the hotel’s inclusion of living 
quarters and sleeping areas. 
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Conclusions and Recommendations 

Project construction would result in temporary noise and vibration; however, based on the analysis, 
construction-related noise and vibration levels would be below the Caltrans and FTA thresholds. 
Furthermore, the project does not include any substantial vibration sources associated with operation. 
Therefore, the project would not expose local receivers to excessive noise and vibration levels and 
impacts would be less than significant. 

Off-site traffic noise impacts and on-site operational noise impacts would be less than significant. 
Therefore, the project would result in a less than significant permanent increase in ambient noise levels 
due to project operation. Furthermore, the project would not expose people residing or working in the 
project area to excessive noise levels from aircraft noise and the proposed project. While the project 
would be exposed to exterior noise exceeding City standards for residences, implementation of the 
identified sound insulation feature would achieve interior noise levels in habitable guest rooms that are 
consistent with state and City standards.  

 
Sincerely,  

Rincon Consultants, Inc.  

      
Kari Zajac, MESM      Joe Power 
Project Manager     Principal 

Attachments 

Attachment A – Project Site Plan 

Attachment B – Noise Measurement Results 

Attachment C – Roadway Construction Noise Model Results 

Attachment D – Traffic Noise Prediction Model Results 

Attachment E – Vibration Analysis 
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0.089 87 0.022 25
0.076 83 0.014 25
0.035 79 0.009 25
0.003 58 0.001 25

175 0.0105 68 0.003
175 0.0089 64 0.002
175 0.0041 60 0.001
175 0.0004 39 0.000

Last Updated: 4/24/2020

Notes

Groundborne Noise and Vibration Modeling

Source

Vibration Level at Receiver

Jack hammer
Small bulldozer

Large bulldozer
Loaded trucks
Jack hammer
Small bulldozer

California Department of Transportation (Caltrans). 2020. Transportation and Construction 
Vibration Guidance Manual. April 2020. Available at: https://dot.ca.gov/-/media/dot-
media/programs/environmental-analysis/documents/env/tcvgm-apr2020-a11y.pdf

The reference distance is measured from the nearest anticipated point of construction equipment to the 
nearest structure.

Reference Level Inputs

Equipment 

PPVref  

(in/sec) 

Lvref 

(VdB)

RMSref

(in/sec) 

Reference  

Distance

Loaded trucks

Distance

(feet)

PPVx

(in/sec)  Equipment 

Lvx  

(VdB)

RMSx 

(in/sec) 

Large bulldozer




