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5.4 NOISE 

This section of the Draft Environmental Impact Report (Draft EIR) evaluates the potential for the 
Saddleback High School (SHS) Stadium project to result in noise impacts, and includes information 
on ambient noise conditions in the vicinity of the stadium site, and potential impacts associated with 
noise from construction and operation. Specifically this section discusses the fundamentals of 
sound; examines federal, state, and local noise guidelines, policies, and standards; reviews noise 
levels at existing receptor locations; evaluates potential noise impacts associated with the project; 
and provides mitigation to reduce noise impacts at sensitive residential locations. The noise model 
output sheets are included in Appendix E of this Draft EIR. 

5.4.1 Environmental Setting 

Noise Terminology 

The following are brief definitions of terminology used in this chapter: 

• Sound. A vibratory disturbance that, when transmitted by pressure waves through a medium 
such as air, is capable of being detected by a receiving mechanism, such as the human ear 
or a microphone. 

• Noise. Sound that is loud, unpleasant, unexpected, or otherwise undesirable. 

• Decibel (dB). A unitless measure of sound on a logarithmic scale, which indicates the 
squared ratio of sound pressure amplitude to a reference sound pressure amplitude. The 
reference pressure is 20 micropascals. 

• A-Weighted Decibel (dBA). An overall frequency-weighted sound level in decibels which 
approximates the frequency response of the human ear. 

• Equivalent Continuous Noise Level (Leq). The mean of the noise level averaged over the 
measurement period, regarded as an average level. 

• Day-Night Level (Ldn). The energy average of the A-weighted sound levels occurring during 
a 24-hour period, with 10 dB added to the A-weighted sound levels occurring during the 
period from 10 PM to 7 AM. 

• Community Noise Equivalent Level (CNEL). The energy average of the A-weighted sound 
levels occurring during a 24-hour period, with 5 dB added to the A-weighted sound levels 
occurring during the period from 7 to 10 PM and 10 dB added to the A-weighted sound 
levels occurring during the period from 10 PM to 7 AM. For general community/ 
environmental noise, CNEL and Ldn values rarely differ by more than 1 dB. As a matter of 
practice, Ldn and CNEL values are considered to be equivalent and interchangeable. 

• Sensitive Receptor. Noise- and vibration-sensitive receptors include land uses where quiet 
environments are necessary for enjoyment and public health and safety. Residences, 
schools, motels and hotels, libraries, religious institutions, hospitals, and nursing homes are 
examples. 
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Characteristics of Sound 

Sound is a pressure wave transmitted through the air. It is described in terms of loudness or 
amplitude (measured in dB), frequency or pitch (measured in Hertz [Hz] or cycles per second), and 
duration (measured in seconds or minutes). The standard unit of measurement of the loudness of 
sound is the decibel. Changes of 1 to 3 dB are detectable under quiet, controlled conditions and 
changes of less than 1 dBA are usually indiscernible. A 3 dB change in noise levels is considered the 
minimum change that is detectable with human hearing in outside environments. A change of 5 dB 
is readily discernible to most people in an exterior environment whereas a 10 dBA change is 
perceived as a doubling (or halving) of the sound. 

The human ear is not equally sensitive to all frequencies. Sound waves below 16 Hz are not heard at 
all and are "felt" more as a vibration. Similarly, while people with extremely sensitive hearing can hear 
sounds as high as 20,000 Hz, most people cannot hear above 15,000 Hz. In all cases, hearing acuity 
falls off rapidly above about 10,000 Hz and below about 200 Hz. Since the human ear is not equally 
sensitive to sound at all frequencies, a special frequency dependent rating scale is usually used to 
relate noise to human sensitivity. The dBA performs this compensation by discriminating against 
frequencies in a manner approximating the sensitivity of the human ear. 

Noise is defined as unwanted sound, and is known to have several adverse effects on people, 
including hearing loss, speech and sleep interference, physiological responses, and annoyance. 
Based on these known adverse effects of noise, the federal government, the State of California, and 
many local governments have established criteria to protect public health and safety and to prevent 
disruption of certain human activities. 

Measurement of Sound 

Sound intensity is measured through the A-weighted measure to correct for the relative frequency 
response of the human ear. That is, an A-weighted noise level de-emphasizes low and very high 
frequencies of sound similar to the human ear's de-emphasis of these frequencies. 

Decibels. Unlike linear units such as inches or pounds, decibels are measured on a logarithmic 
scale, representing points on a sharply rising curve. On a logarithmic scale, an increase of 10 dB is 
10 times more intense than 1 dB, while 20 dB is 100 times more intense, and 30 dB is 1,000 times 
more intense. A sound as soft as human breathing is about 10 times greater than 0 dB. The decibel 
system of measuring sound gives a rough connection between the physical intensity of sound and 
its perceived loudness to the human ear. Ambient sounds generally range from 30 dBA (very quiet) 
to 100 dBA (very loud). 

Spreading loss. Sound dissipates exponentially with distance from the noise source. This 
phenomenon is known as “spreading loss.” For a single-point source, sound levels decrease by 
approximately 6 dB for each doubling of distance from the source (conservatively neglecting ground 
attenuation effects, air absorption factors, and barrier shielding). For example, a backhoe at 50 feet 
generates a maximum noise level of 84 dBA, at 100 feet the maximum noise level would be 79 dBA, 
and at 200 feet the noise levels would be 73 dBA. This drop-off rate is appropriate for noise 
generated by on-site operations from stationary equipment or activity at a project site. If noise is 
produced by a line source, such as highway traffic, the sound decreases by 3 dB for each doubling 
of distance over a reflective (“hard site”) surface, such as concrete or asphalt. Line source noise in a 
relatively flat environment with ground-level absorptive vegetation decreases by 4.5 dB for each 
doubling of distance.  
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Time variation in noise exposure is typically expressed in terms of a steady-state energy level equal 
to the energy content of the time varying period (called Leq), or alternately, as a statistical description 
of the sound level that is exceeded over some fraction of a given observation period. For example, 
the L50 noise level represents the noise level that is exceeded 50 percent of the time; half the time the 
noise level exceeds this level and half the time the noise level is less than this level. This level is also 
representative of the level that is exceeded 30 minutes in an hour. Similarly, the L2, L8 and L25 values 
represent the noise levels that are exceeded 2, 8, and 25 percent of the time or 1, 5, and 15 minutes 
per hour, respectively. These “L” values are typically used to demonstrate compliance for stationary 
noise sources with a city’s noise ordinance, as discussed below. Other values typically noted during 
a noise survey are the Lmin and Lmax. These values represent the minimum and maximum root-mean-
square noise levels obtained over the measurement period, respectively. 

Community Noise Equivalent Level (CNEL). Because community receptors are more sensitive to 
unwanted noise intrusion during the evening and at night, state law and the City of Santa Ana require 
that, for planning purposes, an artificial dB increment be added to quiet time noise levels in CNEL or 
Ldn. The CNEL descriptor requires that an artificial increment of 5 dBA be added to the actual noise 
level for the hours from 7:00 PM to 10:00 PM and 10 dBA for the hours from 10:00 PM to 7:00 AM. 
The Ldn descriptor uses the same methodology except that there is no artificial increment added to 
the hours between 7:00 AM and 7:00 PM. Both descriptors give roughly the same 24-hour level, with 
the CNEL being only slightly more restrictive (i.e., higher). 

Psychological and Physiological Effects of Noise 

Physical damage to human hearing begins at prolonged exposure to noise levels higher than 85 
dBA. Exposure to high noise levels affects our entire system, with prolonged noise exposure in 
excess of 75 dBA increasing body tensions, and thereby affecting blood pressure, functions of the 
heart, and the nervous system. In comparison, extended periods of noise exposure above 90 dBA 
could result in permanent hearing damage. When the noise level reaches 120 dBA, a tickling 
sensation occurs in the human ear even with short-term exposure. This level of noise is called the 
threshold of feeling. As the sound reaches 140 dBA, the tickling sensation is replaced by the feeling 
of pain in the ear. This is called the threshold of pain. A sound level of 160 to 165 dBA will result in 
dizziness or loss of equilibrium. The ambient or background noise is widespread and generally more 
concentrated in urban areas than in outlying, less developed areas (see Table 5.4-1). 
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Table 5.4-1   
Typical Noise Levels 

Common Outdoor Activities 
Noise Level 

(dBA) Common Indoor Activities 
   110   Rock Band 

Jet Flyover at 1,000 feet       
   100    

Gas Lawn Mower at three feet       
   90    

Diesel Truck at 50 feet, at 50 mph      Food Blender at 3 feet 
   80   Garbage Disposal at 3 feet 

Noisy Urban Area, Daytime       
   70   Vacuum Cleaner at 10 feet 

Commercial Area      Normal speech at 3 feet 
Heavy Traffic at 300 feet   60    

      Large Business Office 
Quiet Urban Daytime   50   Dishwasher Next Room 

       
Quiet Urban Nighttime   40   Theater, Large Conference Room (background) 

Quiet Suburban Nighttime       
   30   Library 

Quiet Rural Nighttime      Bedroom at Night, Concert Hall (background) 
   20    
      Broadcast/Recording Studio 
   10    
       

Lowest Threshold of Human Hearing   0   Lowest Threshold of Human Hearing 
Source:  CalTrans 2009. 

 

Vibration Fundamentals 

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. Vibration is normally associated with 
activities such as railroads or vibration-intensive stationary sources, but can also be associated with 
construction equipment, such as jackhammers, pile drivers, and hydraulic hammers. Like noise, 
vibration is transmitted in waves, but in this case through the earth or solid objects. Unlike noise, 
vibration is typically of a frequency that is felt rather than heard. 

Vibration can be either natural as in the form of earthquakes, volcanic eruptions, sea waves, 
landslides, or man-made as from explosions, the action of heavy machinery or heavy vehicles such 
as trains. Both natural and man-made vibration may be continuous such as from operating 
machinery, or transient as from an explosion. 

As with noise, vibration can be described by both its amplitude and frequency. Amplitude may be 
characterized in three ways: displacement, velocity, and acceleration. Particle displacement is a 
measure of the distance that a vibrated particle travels from its original position and for the purposes 
of soil displacement is typically measured in inches or millimeters. Particle velocity is the rate of 
speed at which soil particles move in inches per second (in/sec) or millimeters per second (mm/sec). 
Particle acceleration is the rate of change in velocity with respect to time and is measured in in/sec 
or mm/sec. Typically, particle velocity (measured in in/sec or mm/sec) and/or acceleration 
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(measured in gravities) are used to describe vibration. Table 5.4-2 presents the human reaction to 
various levels of peak particle velocity (PPV). 

 
Table 5.4-2   

Human Reaction to Typical Vibration Levels 
Vibration Level 

PPV (in/sec) Human Reaction Effect on Buildings 
0.006–0.019 Threshold of perception, possibility of intrusion Vibrations unlikely to cause damage of any type 

0.08 Vibrations readily perceptible 
Recommended upper level of vibration to which 
ruins and ancient monuments should be 
subjected 

0.10 
Level at which continuous vibration begins to 
annoy people 

Virtually no risk of “architectural” (i.e., not 
structural) damage to normal buildings 

0.20 Vibrations annoying to people in buildings 
Threshold at which there is a risk to 
“architectural” damage to normal dwelling – 
houses with plastered walls and ceilings 

0.4–0.6 

Vibrations considered unpleasant by people 
subjected to continuous vibrations and 
unacceptable to some people walking on 
bridges 

Vibrations at a greater level than normally 
expected from traffic, but would cause 
“architectural” damage and possibly minor 
structural damage 

Source: Caltrans 2004. 

 

Vibrations also vary in frequency and this affects perception. Typical construction vibrations fall in the 
10 to 30 Hz range and usually occur around 15 Hz. Traffic vibrations exhibit a similar range of 
frequencies; however, due to their suspension systems, buses often generate frequencies around 3 
Hz at high vehicle speeds. It is less common, but possible, to measure traffic frequencies above 30 
Hz. 

The way in which vibration is transmitted through the earth is called propagation. Propagation of 
groundborne vibrations is complicated and difficult to predict because of the endless variations in 
the soil and rock through which waves travel. There are three main types of vibration propagation: 
surface, compression and shear waves. Surface waves, or Raleigh waves, travel along the ground’s 
surface. These waves carry most of their energy along an expanding circular wave front, similar to 
ripples produced by throwing a rock into a pool of water. Compression waves, or P-waves, are body 
waves that carry their energy along an expanding spherical wave front. The particle motion in these 
waves is longitudinal (i.e., in a “push-pull” fashion). P-waves are analogous to airborne sound waves. 
Shear waves, or S-waves, are also body waves that carry energy along an expanding spherical wave 
front. However, unlike P-waves, the particle motion is transverse or “side-to-side and perpendicular 
to the direction of propagation.” 

As vibration waves propagate from a source, the energy is spread over an ever-increasing area such 
that the energy level striking a given point is reduced with the distance from the energy source. This 
geometric spreading loss is inversely proportional to the square of the distance. Wave energy is also 
reduced with distance as a result of material damping in the form of internal friction, soil layering, 
and void spaces. The amount of attenuation provided by material damping varies with soil type and 
condition as well as the frequency of the wave. 
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5.4.2 Methodology 

To ascertain the existing noise at and adjacent to the bleachers, noise monitoring was conducted by 
The Planning Center|DC&E staff; long-term measurements from Wednesday to Thursday, February 
6 to 7, 2013 and short-term sampling on Friday, March 29, 2013. All field work was conducted during 
normal school days. The general noise environment around the school site is a combination of local 
and distant roadway noise, general urban noise, chirping birds and barking dogs, rustling 
vegetation, aircraft over-flights, activities at the high school facility (such as physical education 
classes), and various activities in the neighborhood (e.g., people talking, children playing, music, 
etc.). 

Noise monitoring was performed using Larson-Davis Model 820 and Larson-Davis Model 814 
integrating/logging Sound Level Meters.  All measurement instruments conform to Type I precision, 
per industry standards. The meters were field calibrated immediately prior to the first set of readings. 
The calibration was rechecked immediately after the conclusion of the readings and no notable 
meter “drift” was noted. This work effort included four short-term (approximately 10 to 15 minutes) 
samples and two 24-hour long-term noise readings1. Noise measurement locations are describe 
below and shown in Figure 5.4-1, Noise Measurement Locations.  

Short-term Sampling Location 1. The noise reading was taken at the end of the San Lorenzo 
Avenue frontage roadway, which runs parallel to W. Segerstrom Avenue.  This location is near the 
alley way between S. Rosewood Avenue and S. Shelton Street. This location is across the street 
from the north end of the campus’ athletic fields and is representative of the nearest residential 
receptors to the north of the proposed stadium.  The noise environment at these homes is primarily 
controlled by noise from traffic flows on Segerstrom Avenue.  The noise level reading started at 4:52 
PM on March 29, 2013 and lasted for 10 minutes. The primary source of noise was from traffic flows 
on Segerstrom Avenue, and to a lesser extent, local traffic on Rosewood Avenue, Shelton Street, and 
San Lorenzo Avenue.  There were also minor contributions to background noise from SHS students 
participating in baseball practice across the street. 

Short-term Sampling Location 2. The noise reading was taken on the sidewalk at the southwest 
corner of Carriage Drive and Rosewood Avenue (south of Segerstrom Avenue).  This location is 
representative of residential receptors west of the SHS campus that are somewhat influenced by 
traffic on Segerstrom Avenue.  This location is approximately 900 feet to the northwest of the center 
of the football field at the project site. The noise level reading started at 5:05 PM and lasted for 10 
minutes. The primary source of noise was general urban noise, local traffic on Carriage Drive and 
Rosewood Avenue, and chirping birds, as well as vehicle noise from irregular traffic flows on 
Segerstrom Avenue. 

Short-term Sampling Location 3. This reading was taken at the end of the cul-de-sac of Burns 
Avenue.  This location is roughly in line with the longitudinal axis of the proposed home bleachers; 
approximately 750 feet from the center of the football field. This location is representative of 
residential receptors west of the SHS campus that are removed from influences by traffic on 
Segerstrom Avenue.  Such receptors in the middle of this tract of homes west of the campus would   

                                                      
 
1 At the second long-term monitoring location, the readings ceased after approximately nine hours (around 
10:30 PM) due to vandalism. 
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be expected to hear the sounds coming from stadium events, but would be shielded from the main 
sound/noise sources due to several sets of intervening homes along Rosewood Avenue.  The noise 
level reading started at 5:18 PM and lasted for 10 minutes. The primary source of noise was distant 
traffic, primarily on Segerstrom Avenue, along with chirping birds, general urban noise, rustling 
vegetation, and occasional commercial aircraft and helicopter over-flights. 

Short-term Sampling Location 4. This location was at the northern end of the Faith Community 
Church property, at the boundary between the church and the adjacent apartment complex farther 
north. This location is representative of the apartments near Flower Street that are due east of the 
proposed stadium facility. A few of these multi-family homes may have line-of-site to the football field, 
but the majority would have some shielding from houses at the north end of Olive Street of from 
other apartment buildings within the complex.  The noise level reading started at 5:35 PM and lasted 
for 10 minutes. The primary sources of noise were nearby traffic on Flower Street, occasional local 
traffic within the apartment complex, birds, and distant commercial aviation and helicopter fly-overs. 

Short-term Sampling Location 5. This location was near the light pole at the ‘T’ intersection of 
Ramona Drive and W. Alton Avenue (in front of 3110 Ramona Drive). This location is representative 
of the homes to the south of the high school campus that are two or more rows (of houses) removed 
from the campus and the nearby athletic facilities. Such locations would not have direct line-of-site 
access to either of the project bleachers. The noise level reading started at 5:53 PM and lasted for 10 
minutes. The primary sources of noise were traffic flows on Flower Street and, to lesser extents, local 
traffic on Alton Avenue and Ramona Drive, birds, distant barking dogs, distant freeway traffic flows, 
and some corona noise from nearby electrical power lines. There were no athletic activities noted at 
the south end of the school campus. 

Long-term Monitoring Location 1. A long-term (24-hour) monitor was located on the SHS campus 
at the western fenceline, in line with the center of the football field and equidistant from both the 
future home and visitor bleachers. This location is representative of the 24-hour environment for the 
closest houses (to the project site) that would experience all stadium sounds with no shielding 
effects. The noise level monitoring started at 10:45 PM on Wednesday, February 6, 2013 and lasted 
for slightly over 27 hours. The primary sources of noise were athletic activities at the main athletic 
field (including physical education classes during the school session), general urban noise, and 
distant traffic flows on both Segerstrom Avenue and Flower Street. 

Long-term Monitoring Location 2. A second long-term (24-hour) monitor was located near the 
closest residential receptors to the south of the stadium and is representative of residential receptors 
that would be exposed to sounds from the side of the stadium activities. This location is directly 
behind the visitors bleachers (approximately 100 feet away) so that visitor fans would be facing away 
from this area. The home fans would face these houses, but would be on the order of 400 feet away 
from the houses. The noise instrumentation was mounted on a utility pole next to the bike path 
(which is across the railroad tracks from the south end of the campus). The noise level monitoring 
started at 11:25 AM on Wednesday, February 6, 2013 and continued for slightly over 9 hours. 
Unfortunately, vandalism terminated the data acquisition around 10:20 PM and no further data was 
obtained. The primary sources of noise were distant traffic flows on Flower Street, as well as general 
urban noise, chirping birds, and general school activities in the distance (such as bells, PA 
announcements, and physical education activities). 

Short-term Measurement Results 

During the ambient noise survey, daytime energy-average noise levels within the areas surrounding 
the project site, as measured during the short-term noise measurements ranged from 49.4 to 69.4 
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dBA Leq.  Short-term noise measurement locations are shown in Figure 5.4-1 and the readings are 
summarized in Tables 5.4-2 (short-term). The highest noise levels were measured at locations 
adjacent to or near Segerstrom Avenue; primarily due to the heavy traffic flows during the day. 

 
Table 5.4-2   

Short-Term Noise Measurements 
Monitoring Location  Description Lmin Leq Lmax 

ST-1 San Lorenzo  46.6 69.4 78.5 
ST-2 Carriage & Rosewood  45.0 54.3 67.3 
ST-3 End of Burns Ave.  46.8 61.2 75.9 
ST-4 N. end of Faith Community Church  46.3 51.8 60.1 
ST-5 Ramona & Alton  43.6 49.4 61.0 

Noise sampling conducted on Friday, March 29, 2013, for a minimum of 10 minutes at each site with a Larson Davis 814 sound level meter by 
The Planning Center|DC&E staff. 

 

Long-term Monitoring Results 

Long-term noise measurement locations are shown in Figure 5.4-1 and the results of the long-term 
noise monitoring are summarized in Table 5.4-3. The graphical depictions of the hourly noise level 
records for each long-term monitoring location are included in the Appendix E of this Draft EIR. 

 
Table 5.4-3   

Long-Term Noise Measurements 
Monitoring 
Location Description 

Noise Level 
(dBA CNEL) 

Noisiest hour Quietest hour 
Leq Time Leq Time 

LT-1 Western campus boundary 55.4 58.5 7 AM 42.3 1 AM 

LT-21 
To south of campus, across R/R 
tracks; behind 927 Alton Avenue 

57.3 60.5 7 AM 44.3 1 AM 

Conducted for 24 hours on February 6 and 7, 2013 by The Planning Center|DC&E staff. 
1 Estimated results; based on assumed similar temporal patterns at LT-1.  

 

These results indicate that the highest noise levels around the track/soccer/football facility occur in 
the morning (between approximately 6:30 AM and 8:00 AM), probably due to local traffic on Flower 
Street and Segerstrom Avenue.  Noise levels on and near the campus between 10:00 AM and 6:00 
PM were generally within a 5 dB range between 47 and 53 dBA Leq; most likely due to steady 
daytime traffic on nearby streets with additional contributions from activities at the athletic fields. 
During the evening and overnight hours (from 7:00 PM to 3:00 AM) ambient hourly Leq noise levels 
ranged from 42 to 46 dBA. After about 3:00 AM, the noise steadily increased during the morning 
peak travel times. 

Traffic noise methodology 

To estimate project-related traffic noise level increases noise contours were calculated for the existing 
and future scenarios based on the traffic impact analysis, prepared by Garland Associates in April 
2013. Traffic noise contour distances are often utilized to evaluate sound level exposures on land 
adjacent to highways. Noise level contours represent the distance from the centerline of the road to 
the contour value shown. The noise level contours for the project site were estimated, as 
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appropriate, using the FHWA Highway Traffic Noise Prediction Model (RD-77-108).  The daily traffic 
noise averaged over a 24-hour period was calculated at 50 feet from the study-area roadway segments 
for existing (2013) and future year (2015) time frames; with and without the project.  

Regulatory Setting 

To limit population exposure to physically and/or psychologically damaging as well as intrusive 
noise levels, the City of Santa Ana has established standards and ordinances to control noise. 

General.  While the City’s noise ordinances are not applicable to schools2 and the District is not 
required to comply with the noise limits, the District has chosen to use the values contained in those 
ordinances for the purpose of establishing a threshold of significance for the CEQA analysis.  

Noise Element.  The City’s noise element is a component of the general plan. The City has adopted 
an exterior standard of 65 dBA CNEL and an interior standard of 45 dBA CNEL for residential uses 
(i.e., single-family, duplex, and multi-family facilities). Likewise for schools, the exterior noise 
standard at playground areas, picnic areas, and other areas of frequent human use is 65 dBA CNEL 
and an interior standard (in classrooms) of 45 dBA CNEL. 

The goals of the noise element are implemented and enforced through the municipal code. The City 
noise ordinance is designed to protect people from non-transportation noise sources such as music, 
construction activity, machinery and pumps, and air conditioners. Enforcement of the ordinance 
ensures that adjacent properties are not exposed to excessive noise from stationary sources. 
Enforcing the noise ordinance includes requiring proposed development projects to show 
compliance with the ordinance and requiring construction activity to comply with established work 
schedule limits.  

Exterior Noise Standards.  City of Santa Ana Municipal Code Section 18-312 limits the exterior 
noise levels at residential uses to 55 dBA during the daytime hours between 7:00 AM to 10:00 PM 
and to 50 dBA during the nighttime hours between 10:00 PM and 7:00 AM. These noise standards 
shall not be exceeded for:  

1. A cumulative period of more than 30 minutes in any hour (i.e., L50 level); or 

2. The noise standard plus 5 dBA for a cumulative period of more than 15 minutes in any hour 
(L25); 

3. The noise standard plus 10 dBA for a cumulative period of more than 5 minutes in any hour 
(L8.33); 

4. The noise standard plus 15 dBA for a cumulative period of more than 1 minute in any hour 
(L1.66); 

5. The noise standard plus 20 dBA for any period of time (L0 = Lmax level). 

                                                      
 
2 The main noise ordinance is found in the City of Santa Ana Municipal Code, Part II – The Code, 
Chapter 18 – Health and Sanitation, Article VI – Noise Control. Section 18-314, Special Provisions or 
the Municipal Code, states that “Activities conducted on the ground of any public or private nursery, 
elementary, intermediate or secondary school or college” are exempted from the noise provisions of 
Chapter 18, Article VI. 
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In the event that the alleged offensive noise consists entirely of impact noise, simple tone noise, 
speech, music, or any combination thereof, each of the above noise level shall be reduced by five (5) 
dBA. 

Also, in cases wherein the ambient noise level exceeds any of the first four noise limit categories 
above, the cumulative period applicable to said category shall be increased to reflect said ambient 
noise level. In the event the ambient noise level exceeds the fifth noise limit category, the maximum 
allowable noise level under said category shall be increased to reflect the maximum ambient noise 
level.  

Interior Noise Standards.  The City of Santa Ana Municipal Code Section 18-313 limits the interior 
noise levels at residential uses to 55 dBA during the daytime hours between 7:00 AM to 10:00 PM 
and to 45 dBA during the nighttime hours between 10:00 PM and 7:00 AM. These noise standards 
shall not be exceeded for:  

1. A cumulative period of more than five minutes in any hour (i.e., L8.3 level); or 

2. The noise standard plus 5 dBA for a cumulative period of more than 1 minute in any hour 
(L1.6); 

3. The noise standard plus 10 dBA for any period of time (L0 = Lmax level). 

In cases wherein the ambient noise level exceeds either of the first two noise limit categories above, 
the cumulative period applicable to said category shall be increased to reflect said ambient noise 
level. In the event the ambient noise level exceeds the third noise limit category, the maximum 
allowable noise level under said category shall be increased to reflect the maximum ambient noise 
level.  

Construction Noise.  The City realizes that the control of construction noise is difficult and 
therefore provides exemption for this type of noise. Specifically, Municipal Code Section 18-314 (e) 
exempts noise sources associated with construction, repair, remodeling, or grading of any real 
property, provided said activities do not take place between the hours of 8:00 PM and 7:00 AM on 
weekdays, including Saturday, or at any time on Sunday or a federal holiday. 

Vibration Standards.  The City has no standards or regulations with respect to vibration. For the 
purpose of this analysis, the vibration criteria are based on the vibration levels presented in Table 
5.4-1 above. For architectural damage, the criterion is 0.2 PPV in/sec, which is the level at which 
there is a risk to “architectural” damage to houses with plastered walls and ceilings. For human 
annoyance, the criterion is 0.1 PPV in/sec, which is the level at which continuous vibration begins to 
annoy people. 

5.4.3 Thresholds of Significance 

According to Appendix G of the CEQA Guidelines, a project would normally have a significant effect 
on the environment if the project would result in: 

N-1 Exposure of persons to or generation of noise levels in excess of standards 
established in the local general plan or noise ordinance, or applicable standards of 
other agencies. 

N-2 Exposure of persons to or generation of excessive groundborne vibration or 
groundborne noise levels. 
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N-3 A substantial permanent increase in ambient noise levels in the project vicinity above 
levels existing without the project. 

N-4 A substantial temporary or periodic increase in ambient noise levels in the project 
vicinity above levels existing without the project. 

N-5 For a project located within an airport land use plan or where such a plan has not 
been adopted, within two miles of a public airport or public use airport, expose 
people residing or working in the project area to excessive noise levels. 

N-6 For a project within the vicinity of a private airstrip, expose people residing or 
working the project area to excessive noise levels. 

The Initial Study, included as Appendix B, substantiates that impacts associated with the following 
thresholds would be less than significant:  

• Thresholds N-5 and N-6. 

These impacts will not be addressed in the following analysis. 

5.4.4 Environmental Impacts 

The following impact analysis addresses thresholds of significance for which the Initial Study 
disclosed potentially significant impacts. The applicable thresholds are identified in brackets after the 
impact statement.  

IMPACT 5.4-1: CONSTRUCTION ACTIVITIES WOULD NOT RESULT IN SUBSTANTIAL 
TEMPORARY NOISE INCREASES IN THE VICINITY OF THE PROPOSED 
PROJECT. [THRESHOLD N-4] 

Impact Analysis:  Temporary noise would be generated during construction of the proposed 
project. The project site is generally level and has existing concrete pads, so relatively little earthwork 
would be required. There are currently temporary, mobile benches at the site, so no demolition 
would be needed.  Construction equipment would be limited to relatively small equipment such as 
forklifts, delivery/dump trucks, a backhoe, a trencher, and a crane.  

The nearest off-site residential structures to construction activities would be the single-family 
residences to the south across the railroad and bike trail (approximately 150 feet away) and single-
family residences west of the site (approximately 370 feet away from the construction areas).  It is 
worth noting that these first-row houses near both the western and southern campus boundaries will 
receive meaningful sound reduction benefit from the existing boundary walls that are typically six to 
eight feet high. 

Project construction would require site preparation, construction of the bleacher and light footings 
and concession stand, and installation of the new bleachers, lighting, and speakers. Overall 
construction would take approximately six months. In typical construction projects, demolition and 
grading activities typically generate the highest noise levels since grading involves the largest 
equipment. For this project, the phases that would require the largest pieces of construction 
equipment and that would generate the highest noise levels would be site preparation, and 
construction of the bleacher and light footing construction, and concession stand (including 
trenching for utilities). These phases would last a total of approximately three months.  
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Typical duty cycles (the percentage of time during which equipment is operated) for construction 
equipment generally ranges from 1 percent (for blasting activities) to 50 percent (for such items as 
generators and pumps) (Thalheimer 2000). The majority of construction equipment normally 
operates with duty cycles between 20 percent and 40 percent. Similarly, the majority of noise levels 
for individual construction equipment items are in the range of 80 to 90 dBA at 50 feet.3  

Construction equipment typically moves from one location on the site to another during each 
operation and does so with varying power levels. Noise from localized point sources (such as 
construction equipment) decreases by approximately 6 to 7.5 dB with each doubling of distance 
from the source to receptor4. 

Existing homes in the vicinity of the project site would be exposed to increased noise from on-site 
construction activities on and off over the approximate six months. Construction noise would be 
noticeable during the operation of heavy grading equipment working at the site (sporadically over 
the duration of construction. However, since equipment operates intermittently and moves around 
the site, noise from the operation of construction equipment would be sporadic and temporary 
during the construction period. Consistent with the City’s noise ordinance, no construction would be 
operate between the hours of 8:00 PM and 7:00 AM on weekdays, including Saturday, or at any time 
on Sunday or a federal holiday. While the implementation of the proposed project would result in a 
temporary increase in ambient noise resulting from the use of construction equipment, any increase 
in noise levels would cease upon completion of construction. Because noise from construction 
activities would comply with the hours allowed by the City of Santa Ana, and because the duration of 
loudest construction activities would be short term, construction noise impacts would be less than 
significant.  

IMPACT 5.4-2: CONSTRUCTION AND OPERATIONS ACTIVITIES WOULD NOT CREATE 
SUBSTANTIAL GROUNDBORNE VIBRATION AND GROUNDBORNE NOISE. 
[THRESHOLD N-2] 

Impact Analysis: Operation of the project, including full capacity events at the stadium, would not 
generate substantial levels of vibration.  Thus, operations of the proposed project will not result in 
significant groundborne vibration and no mitigation measures are needed. 

Conversely, construction activities can possibly generate varying degrees of ground vibration, 
depending on the construction procedures, construction equipment used, and proximity to vibration-
sensitive uses. Operation of construction equipment generates vibrations that spread through the 
ground and diminish in amplitude with distance. The project site is generally level and has existing 
concrete pads, so relatively little earthwork would be required. No demolition would be needed.  
Construction equipment would be limited to relatively small equipment such as forklifts, 
delivery/dump trucks, a backhoe, a trencher, and a crane.  

                                                      
 
3 Some smaller or enclosed items, such as electrical generators with a capacity of less than 25 
kilovolt amps (kVA) or small sump pumps can have lower levels, in the low- to mid-70’s dBA at 50 
feet, while certain specialized operations, such as impact pile driving, can generate sound levels as 
high as 101 dBA at 50 feet (Thalheimer, 2000). 
4 The 6 dB attenuation factor is due exclusively to spreading loss as the sound energy travels out-
ward from the source.  An additional 1.5 dB (totaling 7.5 dB) is often realized when additional 
attenuation from soft ground effects and atmospheric absorption effects are considered. 
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Vibration-Induced Structural/Architectural Damage 

The threshold at which there is a risk of architectural damage to normal houses with plastered walls 
and ceilings is 0.2 in/sec (Caltrans 2004). Building damage is not a factor for normal projects, with 
the occasional exception of blasting and pile driving during construction (FTA 2006). No blasting, 
pile driving, or hard rock ripping/crushing activities are anticipated to be required for the 
development. Small construction equipment generates vibration levels less than 0.1 PPV in/sec at 25 
feet away. The nearest off-site residential structures to construction activities are the single-family 
residences to the south across the railroad and bike trail (approximately 150 feet away) and single-
family residences west of the site (approximately 370 feet away from the construction areas). 

Because vibration dissipates quickly with distance, and because construction would mostly require 
the use of small earthmoving equipment that do not generate considerable amounts of vibration, the 
maximum construction-related vibration level would be well below the 0.2 PPV in/sec criteria for 
vibration-induced architectural damage at the nearby structures. Therefore, architectural-damage 
vibration impacts from construction would be less than significant. 

Vibration Annoyance 

For human annoyance, the criteria of 0.1 PPV in/sec is the level at which continuous vibration begins 
to annoy people. Vibration is typically noticed nearby when objects in a building generate noise from 
rattling windows or picture frames. It is typically not perceptible outdoors and, therefore, impacts are 
based on the distance to the nearest building (FTA 2006). The effect on buildings near a construction 
site varies depending on soil type, ground strata, and receptor building construction. The generation 
of vibration can range from no perceptible effects at the lowest vibration levels, to low rumbling 
sounds and perceptible vibrations at moderate levels, to slight damage at the highest levels. The 
nearest offsite residential structure to construction activities would be located no less than 150 feet 
away and small construction equipment generate vibration levels less than 0.1 PPV in/sec at 25 feet 
away. Since vibration dissipates quickly with distance, the maximum construction-related vibration 
level would be less than 0.1 PPV in/sec, which is below the criteria for vibration-induced annoyance 
at the nearby homes. Therefore, construction vibration impacts related to annoyance would be less 
than significant. 

In summary, both construction and operations activities would not create substantial groundborne 
vibration or groundborne noise.  This impact would be less than significant and no mitigation 
measures are needed. 

IMPACT 5.4-3 PROJECT-RELATED TRAFFIC WOULD NOT CAUSE SUBSTANTIAL NOISE 
INCREASES TO RECEPTORS ALONG STUDY AREA ROADWAYS. 
[THRESHOLDS N-1 AND N-3] 

Impact Analysis: To determine if a project would cause a substantial noise increase from project-
related traffic, consideration must be given to the magnitude of the increase and the affected 
receptors. In general for community noise, a noise level increase of 3 dBA is considered barely 
perceptible, while an increase of 5 dBA is considered clearly noticeable. An increase of 3 dBA is 
often used as a threshold for a substantial increase. A significant noise impact is determined when 
noise-sensitive receptors along a roadway segment are (1) exposed to ambient noise levels over 60 
dBA CNEL, (2) experience a cumulative noise increase (future minus existing) over 3 dBA, and (3) 
the project contribution is 1 dBA or more.  
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The proposed 2,000-seat stadium would generate an estimated 400 vehicle trips during the one-hour 
time period prior to the beginning of an event at the stadium when patrons are traveling to the 
stadium, which would typically occur on a Friday evening between 6:00 and 7:00 PM.  Approximately 
the same level of traffic would be generated at the end of an event at approximately 10 PM when 
patrons are exiting. The stadium may also generate traffic at other times of the day, but such traffic 
activity would be minor.  The estimated daily traffic volume generated by the stadium on the day of a 
capacity-level event would be 940 vehicle trips per day. As shown in Section 5.6, Transportation and 
Traffic, existing average daily traffic volumes on the major streets which would be used for project 
traffic – such as Segerstrom Avenue, Bristol Street, and Flower Street – range from approximately 
11,000 to 38,000. Therefore, project-related trips would add less than an additional 10 percent of the 
exiting traffic on these roads. An increase on less than 10 percent would result in traffic noise 
increases below 0.5 dBA, which would not be discernible. On a daily basis, the project contribution 
would be well below the 3 dBA project-related noise increase threshold.  

Note that while users along the study area roadway segments would not experience daily (24-hour 
averaged) noise increases, receptors along roadways in the vicinity of the project may be exposed to 
short-term increased traffic noise when cars arrive and depart prior to and after an event or game at 
the stadium. Because of the parking lot location and driveways, existing single-family residences 
along Segerstrom Avenue (between Bristol Street and Flower Street) would experience increase in 
noise due to traffic on Segerstrom Avenue and at the school parking lot. Parking lots typically 
generate noise from car horns, car engines, brakes and tires, automatic lock beeps, car alarms, car 
radios and people talking. However, the increases that would be discernible to nearby residents 
(especially the single family homes north of the SHS campus) would only occur occasionally for a 
relatively short duration of a few minutes when a large event is held at the stadium facility. Thus, 
noise associated with the surface parking lot is not anticipated to substantially increase the ambient 
noise environment. As a result, noise impacts from the parking lots would be less than significant 
and no mitigation measures are necessary. 

In summary, with implementation of the proposed project, changes in traffic noise would be less than 
significant. No mitigation would be required. 

IMPACT 5.4-4: THE PROPOSED PROJECT WOULD EXCEED THE CITY OF SANTA ANA 
EXTERIOR NOISE LIMITS AND WOULD RESULT IN SUBSTANTIAL 
TEMPORARY NOISE INCREASES AT NEARBY HOMES. [THRESHOLDS N-1 
AND N-4] 

Impact Analysis: The bleachers would have a total capacity of 2,000 seats (1,500 for the home side 
and 500 for the visitor side). Events that would use the bleachers would be held throughout the 
school year during the day and evening hours. The Homecoming night football game and 
graduation ceremonies are expected to experience maximum capacity crowds. Other football games 
(up to five) are expected to experience partial-capacity crowds (1,000 to 1,500 spectators). Varsity 
football games are generally held on Thursday or Friday nights after 7:00 PM, but would be 
completed by 10:00 PM. Occasional sporting or special events (e.g., marching band practice, soccer 
matches, recreation league activities, etc.) are currently taking place and have low-attendance 
crowds (of less than 300 to 500). Please refer to Chapter 4, Table 4-1 for more details on the 
anticipated events and attendance. In summary, two full-capacity events and approximately five half-
capacity events are anticipated per year.  
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Future Stadium Noise Levels (Periodic Increases) 

General Stadium Noise 

To characterize noise sources and to obtain maximum, future noise levels from the bleachers, noise 
monitoring was conducted at an existing, comparable high school facility (La Quinta High School in 
the City of La Quinta) during a full-capacity football game (details on noise monitoring of several 
events can be found in Appendix E). Noise levels from the sample football game average about 57 to 
58 dBA Leq with a maximum from 68 to 71 dBA Lmax at approximately 350 feet from the side of the 
field. Noise is highly variable during a stadium event and depends on the type and level of activity in 
the bleachers and on the field, for example: 

• Public Address (PA) systems create higher sound levels than does typical crowd reactions. 
PA noise (commentary, announcements, etc.) occurs far more often than crowd cheers. 

• Cheering is highly variable, depending on the particular moment-to-moment activity (a 
‘good’ play versus a score), on whether the home team or visitor scores, and on the number 
of the home or visitor attendees. 

• Cheerleaders on portable PA systems and fireworks (homecoming only) during half-time 
generate noise. 

• Foot-stomping on aluminum bleachers can generate substantial noise. 

• Other noise sources during a stadium event include referee whistles, horns, and bells. 

Bleacher Noise Analysis 

The proposed bleachers would be constructed at the existing field and track area in the southwest 
portion of the school campus. The bleachers would feature a scaffold design and open-back 
aluminum construction. They would have vertical panels to enclose the foot wells that would provide 
some sound barrier shielding effects. Details about the acoustical performance specifics of the 
proposed PA system are currently not known; however, the PA system noise contribution during a 
football game were part of the noise monitoring for the La Quinta High School and therefore are 
included in the modeling for the proposed project. Noise modeling was conducted at several 
representative locations throughout adjacent area as shown on Figure 5.4-2, Noise Modeling 
Locations. These modeling locations are representative of the residential areas around the SHS 
campus. The future bleacher noise was modeled using SoundPLAN (ver 7.1) analysis software. 

The results of the predictive modeling process are shown graphically in Figure 5.4-3, Predictive 
Modeling Noise Level Contour Map, which depicts Leq in terms of lines of constant sound level (in 5 
dB divisions) for a full-capacity event. The associated numerical results at the representative receptor 
locations are shown in Table 5.4-7. This table provides the predicted L50 levels, along with estimated 
minima and maxima levels5, that would be produced by event-long, averaged combination of crowd 
noise, band music, PA announcements, and referee whistles. The modeling took into account the 
topographical characteristics of the area, as well as the relatively tight spacing of house rows to the 
                                                      
 
5 These minima and maxima were estimated by applying the relative differences between the key 
noise level metrics from the La Quinta reference measurements. 
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west (near measurement location LT-1), south (near measurement location LT-2), east (near 
measurement location ST-4), and north (near measurement location ST-1). These house rows would 
generally provide considerable sound attenuation (due to barrier effects) for receptors beyond the 
first set of residential structures. There are, however, situations where sound would be able to 
propagate through ‘canyons’ between residential structures (such as southward along Lowell Street 
or westward along Moore Avenue). 

 
Table 5.4-7   

Predicted Community Noise Levels during a Full Capacity Event 

Modeling 
Receiver 
Location 

Predicted Sound Level 
Contributions, dBA1 

Measured Ambient 
Sound Levels, dBA2 

Future  
Ambient + SHS 

Stadium Event, dBA3 

Calculated Change 
due to SHS Stadium 

Event, dB 
Lmin

 L50
 Lmax

 Lmin L50 Lmax Lmin L50 Lmax Lmin L50 Lmax 
A 99 99 99 46.6 67.2 78.5 99 99 99 99 99 99 
B 99 99 99 46.6 67.2 78.5 99 99 99 99 99 99 
C 99 99 99 46.6 67.2 78.5 99 99 99 99 99 99 
D 99 99 99 45.0 52.3 67.3 99 99 99 99 99 99 
E 99 99 99 46.8 51.1 75.9 99 99 99 99 99 99 
F 99 99 99 37.6 41.7 69.9 99 99 99 99 99 99 
G 99 99 99 41.3 44.7 64.7 99 99 99 99 99 99 
H 99 99 99 43.6 47.0 61.0 99 99 99 99 99 99 
I 99 99 99 46.8 51.1 75.9 99 99 99 99 99 99 
J 99 99 99 46.8 51.1 75.9 99 99 99 99 99 99 
K 99 99 99 46.8 51.1 75.9 99 99 99 99 99 99 
L 99 99 99 46.3 50.6 60.1 99 99 99 99 99 99 
M 99 99 99 46.3 50.6 60.1 99 99 99 99 99 99 

Source: SoundPLAN 7.1 and Leq input data from La Quinta High School noise monitoring. 
1 The minimum, L50, and maximum levels for the Saddleback HS stadium were estimated using the respective differentials from the La Quinta High 

School noise monitoring. 
2 The existing conditions levels in plain text are from measurement locations that are near the modeling locations. Those values in italics are 

estimated from comparable measurement locations. 
3 This is the predicted energy sum of the stadium noise contributions added to the measured existing noise environments. 
4 This result is due exclusively to traffic-related noise and not from contributions from the project events. 
Numbers in bold font indicate sound levels greater than the City of Santa Ana Municipal Code limits for the L50 and Lmax noise level metrics. 
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The sound levels from the project during full capacity events are predicted to be in the range of: 

• 99 to 99 dBA L50 in off-site areas north of the project site and north of Segerstrom Avenue; 
(represented by modeling locations “A” through “C”);  

• 99 to 99 dBA L50 in areas west of the project site (accessed via Rosewood Avenue, Carriage 
Drive, Baker Street and Moore Avenue); represented by modeling locations “D”, “E”, “F”, 
and “I”);  

• 99 to 99 dBA L50 in areas south of the project site and south of the railroad line (and bike 
path); represented by modeling locations “G”, “H”, “J”, and “K”); and 

• 99 to 99 dBA L50 for multi-family residential complexes on the east side of Flower Street; 
represented by modeling locations “L” and “M”.  These houses would experience primarily 
traffic noise (from vehicles on Flower) and the project event sounds would be expected to be 
audible only during lulls between vehicle pass-byes. 

Residential receptors represented by modeling locations “B”, “C”, “D”, “F”, “G”, and “M” would have 
direct line-of-sight to some portion or all of the stadium facility and would experience the highest 
noise levels from stadium events.  Other locations around the proposed facility would benefit for 
substantial sound reduction of event activities due to barrier effects from intervening structures 
(either other houses or on-campus buildings). 

Based on reference information from the similar, full-capacity football event (at the La Quinta High 
School Stadium), the associated maximum noise levels can be expected to be approximately 12 to 
13 dB higher than for the above L50 noise level metric.  Thus, residential areas represented by 
modeling locations “D”, “F”, and “G” would be expected to experience maximum noise levels in the 
range of 99 to 99 dBA Lmax. 

During full capacity events at the stadium, significant exterior noise impacts would occur at the 
following residences (a total of 99 residential properties):   

• S. Rosewood Avenue:  3003 through 3041 or so; and 

• W. Alton Avenue: 915 through 1025 or so; and 

• Ramona Drive:  3025 through 3102 or so; and 

• Olive Street:  3017 through 3026 or so. 

The highest future noise levels would be near modeling location “G” (the rear of houses along West 
Alton Street); immediately across the railroad line from the rear of the proposed visitor bleachers. 
Given the predicted exterior noise levels (including the use of the respective differentials from the La 
Quinta High School noise monitoring) plus the typical minimum noise reduction of 24 dBA reduction 
with windows closed, interior noise levels at these closest residences (near modeling location “G”) 
are predicted to be approximately 99 dB below the city’s 55 dBA L8.3 interior standard. Thus, interior 
noise levels, even at the closest receptor locations, would not be significant, provided that all 
windows and doors are in their closed positions.  However, for a windows-open configuration, the 
typical noise reduction of 12 dBA would result in potential exceedances of the city’s interior 
standards (for the L8.3, L1.6, and Lmax limits) by approximately 99 to 99 dB. 
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This table also shows that full-capacity events would increase ambient noise levels substantially in 
the vicinity of the bleachers and would be clearly audible during the event. For houses fronting 
Placeholder Street and along Placeholder Street and backing Placeholder Street, full-capacity events 
(and, possibly, other events that are near-capacity) at the SHS stadium would be discernible and 
potentially annoying for the four to five hour duration. However, areas north of Placeholder Street, 
west of Placeholder Street, south of Placeholder Street, and east of Placeholder Street are predicted 
to have negligible contributions to their noise environments from stadium activities. This is due to a 
combination of long propagation distances, ground attenuation effects over those distances, 
increased air absorption of sound energy, and intervening structures that block the sound. 

The table shows that some locations that are expected to be above the L50 and/or Lmax noise level 
limits of the City of Santa Ana Municipal Code. Specifically, residences near the western/southern 
border of the campus that have direct line-of-sight with the proposed bleachers (represented by 
modeling locations X and X). These homes would have event-related noise levels above the 
Municipal Code limits (a 55 dBA L50 limit and/or a 75 dBA Lmax limit). As such, full-capacity stadium 
event noise would be a significant impact.  

IMPACT 5.4-5 LONG-TERM OPERATION-RELATED NOISE WOULD NOT EXCEED LOCAL 
STANDARDS. [THRESHOLDS N-1 AND N-3] 

Impact Analysis: The stationary noise sources associated with operations at SHS would not 
substantially change due to the project. Daytime, after-school, and weekend use of the athletic field 
and hardcourts would remain the same as it is now. Also, school bells, periods between classes, and 
lunch period activities would also remain the same as the current uses. Parking lot usage would be 
primarily the same as the current uses with the exception of traffic flows and parking that are 
discussed above in Impact 5.4-3.  

The school marching band currently practices outdoors before school (i.e., Monday through Friday 
from 7:00 AM to 8:00 AM.). Also, Cheerleading and Color Guard practice occurs Monday through 
Thursday from 2:00 PM to 5:00 PM. With the implementation of the project, neither marching band 
nor cheer practices would change. Thus, noise impacts during band practice would be less than 
significant. 

In summary, all long-term, operation-related noise sources would be substantially the same as the 
current conditions and would not exceed any noise limit thresholds. Therefore, operational noise 
impacts would be less than significant. 

5.4.5 Applicable Regulations  

Local 

• Section 18-312, City of Santa Ana Municipal Code: Exterior Noise Standards. 

• Section 18-313, City of Santa Ana Municipal Code: Interior Noise Standards. 

• Section 18-314, City of Santa Ana Municipal Code: Special Provisions. 

5.4.6 Level of Significance Before Mitigation 

Upon implementation of regulatory requirements and standard conditions, the following impacts 
would be less than significant: 5.4-1, 5.4-2, 5.4-3, and 5.4.5. 



 
5. Environmental Analysis 

NOISE 

Saddleback High School Stadium Draft EIR Santa Ana USD • Page 5.4-25 

Without mitigation, the following impacts would be potentially significant: 

• Impact 5.4-4 The proposed project would exceed the City of Santa Ana exterior noise limits 
and would result in substantial temporary noise increases at nearby homes. 

5.4.7 Mitigation Measures 

Impact 5.4-4 

Mitigation Measures Considered 

In compliance with CEQA “each public agency shall mitigate or avoid the significant effects on the 
environment of project it carries out or approves whenever it is feasible to do so” (Public Resources 
Code, Section 21002.1(b)). The term “feasible” is defined in CEQA to mean “capable of being 
accomplished in a successful manner within a reasonable period of time, taking into account 
economic, environmental, social, and technological factors” (Public Resources Code, Section 
21061.1). 

As summarized above in Impact 5.4-4, the proposed project would exceed the City of Santa Ana 
exterior noise limits during full capacity stadium events (such as the homecoming football game and 
commencement ceremonies) and would result in substantial temporary noise increases at nearby 
homes.   

Note that the project already includes noise-reduction feature for the bleacher structures, such as 
vertical paneling to enclose the foot wells, which would provide considerable sound barrier shielding 
effects. Without this feature, sound levels generated by the activities in the bleachers and on the field 
would be higher than depicted in Figure 5.4-3 and in Table 5.4-7. Besides this inherent noise 
reduction feature, a number of other measures were considered for mitigating or avoiding the noise 
impacts. The following is a brief discussion of the mitigation measures considered, along with their 
feasibility, to reduce noise from full capacity stadium events such that the impacts of the project 
would be less than significant. 

Bleacher rear walls. This measure includes the addition of solid walls6 at the rear of the visitor-side 
bleacher structure along its entire length.  The wall would start at grade level (with no at-grade gaps) 
and rise to approximately three to four feet above the height of the top seating row. This measure 
would only marginally increase the barrier shielding benefits for receptors located behind the 
bleacher structure, as compared to the inherent shielding provided by the enclosed footwells. 
Additionally, sound would also propagate over the top and around the sides of the bleachers, as well 
as forward from the visitor side bleachers.   

                                                      
 
6 These could be constructed of concrete block (typically four to six inches thick), acoustical barrier 
panels (typically four inches thick), or outdoor-rated, wood-based panels (typically three to four 
inches thick). The finished wall(s) should have no gaps or openings between panel sections or along 
the bottom edge and should have sufficient sound transmission loss to preclude noise energy 
propagating through the wall system. The sound transmission class (STC) rating should be at least 
40. 
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Bleacher side walls. This measure includes the addition of sound-blocking walls7 along the sides of 
the bleacher structures.  As with the rear walls above, these side walls would form vertical ‘wings’ at 
each end of the home bleachers; rising from grade level (with no at-grade gaps) up to approximately 
three to four feet above the height of the top seating row. Due to the orientation of the bleachers with 
respect to the receptors along Alton Street (behind the home bleachers), sound-blocking walls along 
the sides of the bleacher structures would not notably reduce noise levels at the majority of the most-
affected Alton Street receptors. That is, sounds for stadium events would still propagate over the top 
of the bleachers to these homes. The homes that would experience notable sound reductions would 
only include those near the cul-de-sac ends of Alton Street, Ramona Drive, and Olive Street (north of 
modeling location “H” and those near Sierra Drive and Park Drive (near modeling location “J”).  
Bleacher side walls would not sufficiently reduce noise to a substantial number of affected receptors 
and would not reduce noise to less than significant levels. 

Bleacher rear plus side walls. This measure includes both a rear-bleacher wall8 and side-bleacher 
walls (again, starting at grade level and rising to approximately three to four feet above the height of 
the top seating row). As with the rear-only and side-only configurations above, this measure would 
only marginally increase the barrier shielding benefits for receptors located behind the bleacher 
structure (as compared to the inherent shielding provided by the enclosed footwells), as events 
sound energy would propagate over the top and around the sides of the bleachers, as well as 
forward from the visitor side bleachers.   

Residential sound walls. Since houses that are adjacent to the western and southern sides of the 
campus (accessed via Alton Street and Rosewood Avenue) already have six to eight foot front solid 
walls (that were accounted for in the modeling), increased-height walls would be impractical and 
would be problematic from a visual/aesthetic standpoint. While walls along the western campus 
boundary are on District property, they would also necessitate substantial engineering, foundation, 
and construction efforts along a lengthy section of the existing western boundary and, as a result, 
may be expected to cost on the order of several hundred thousand dollars. Further complicating this 
potential measure is that potential sound walls at the most-impacted homes to the south (across the 
railroad line and near modeling location “G” is not on District property and would require 
coordination with multiple entities to implement. Thus, sound barrier walls at the rear of these 
nearest houses are considered to be infeasible and this approach was rejected from additional 
consideration. 

Public Address (PA) system design. The reference sound levels from the La Quinta High School 
Stadium event included sound emissions from a “partially localized” PA system. By extension, the 
modeling for the SHS bleacher project also included sound energy from a partially localized PA 
system. Such a system uses more speakers, each operating at reduced output settings, than there 
would be with a centralized PA system (which would employ fewer, but louder speakers). While a 
partially localized PA system is better than a centralized system, additional benefits may be realized 
with respect to event sound levels propagating into neighboring areas by the use of a fully localized 
system that has many speakers that are close to the event attendees. During subsequent design 
phases of the project features, additional acoustic investigations would be conducted to optimize the 
project’s sound system for both conveying information to the event attendees while minimizing 
offsite spill-over effects. This measure is feasible and is included below. 

                                                      
 
7 Ibid. 
8 Ibid. 
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Investigated Mitigation Measure Summary  

In summary, no set of feasible or practical mitigation measures is available to reduce project event 
noise (during full-capacity activities) to less than significant levels. 

Mitigation Measures 

N-1 Prior to the first stadium event, the construction contractor for the PA system shall 
incorporate specifications that optimize the project’s sound system to convey information to 
the event attendees while minimizing offsite spill-over effects.  

During subsequent design phases of the project features, additional acoustic investigations 
shall be conducted to optimize the project’s sound system for both conveying information to 
the event attendees while minimizing offsite spill-over effects. A fully localized PA system 
shall be designed and installed at the proposed stadium. 

N-2 Prior to the first stadium event, the Santa Ana Unified School District shall develop and 
enforce a good-neighbor policy. Signs shall be erected at entry points that state prohibited 
activities (e.g., use of air horns, unapproved audio amplification systems, and bleacher foot-
stomping)  

5.4.8 Level of Significance After Mitigation 

Impact 5.4-4  

Although mitigation measures N-1 and N-2 would reduce noise in neighboring community during 
full-capacity events; however, the noise levels would not be reduced to below significance 
thresholds. Such stadium events, therefore, result in significant and unavoidable short-term noise 
impacts at existing residential properties. 
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