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Project History  

Bollard Acoustical Consultants, Inc. (BAC) prepared a noise analysis for the Fruit Yard project 
dated August 31, 2015.  On November 6, 2015, comments were received from Stanislaus County 
on the BAC noise analysis.  The specific comments provided by the County in November 2015, 
are as follows: 

1) A method for verifying compliance with the measures identified on page 12 needs to be
incorporated into the project.  The method may include a system for monitoring and
recording sound levels for the duration of events in order to allow for enforcement.  Simply
identifying sound output limits without a means of monitoring is not sufficient.

2) The noise consultant should make an initial attempt to identify crowd noise based on
previous work/other projects.  Any error in the initial attempt will be captured when the
evaluation of actual concerts occurs.  If this type of initial attempt is not feasible, the
analysis should clearly state such.

3) The noise analysis needs to define “large concert” and “small events” based on an actual
measurable scale (such as crowd size).

4) The noise analysis provided only evaluates noise levels generated from the amphitheater.
Unless all amplified noise will be limited to the amphitheater, an additional noise
assessment needs to be conducted for amplified noise events to be conducted elsewhere
on the site.  A simple assumption that smaller events are expected to generate
considerably lower sound levels then a concert event is not an adequate assessment and
does not qualify in addressing the noise analysis needed for compliance with the 2008
approval.

5) The noise analysis provided only focuses on A-weighted sound levels expressed in dBA.
An analysis of the bass or dBC levels generated from any sound event occurring in the
park/amphitheater areas is needed.   The bass "thump" is commonly the source of noise
complaints.

6) The mapped contour lines provided in the noise analysis are very helpful and should be
revised to incorporate the expanded evaluation of the park area.

7) The noise analysis needs to consider changes that may occur to intervening orchards
which are identified as helping to absorb sound.   Orchards are subject to removal and
cannot be relied upon for long term sound mitigation.  If the model used is accurate, what
would the sound be without the orchards?  Is mitigation needed to address changes in
future conditions if the orchards are removed?

8) The noise analysis should clarify if the existing ambient noise environment factored in any
nut harvesting activities, or other seasonal activities, that may have been occurring during
the test period, but are not a constant factor.
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9) The noise analysis needs to more specifically define the size and construction of the
“sound wall along the rear of the stage” as identified on page 8 (of the original analysis).

Based on the County’s November 2015 comments, additional analysis was conducted by BAC to 
expand the scope of the noise study beyond the original focus of the amphitheater, and to develop 
responses to the above comments provided by the County.  The original noise study report was 
revised to include the supplemental information requested by Stanislaus County and the revised 
report date was February 3, 2016. 

Following the release of the revised February 3, 2016 noise study, Stanislaus County 
commissioned j.c. brennan & associates (JCB) to prepare a peer review of that study.  That peer 
review was completed with the results presented in a letter from JCB to BaseCamp Environmental 
dated November 15, 2016.  That peer review letter is incorporated into this report by reference. 

In response to the JCB peer review, BAC prepared a letter to Associated Engineering Group (Jim 
Freitas) dated December 30, 2016 which contains BAC’s responses to the peer review comments. 
In addition, BAC revised the February 3, 2016 noise study to incorporate changes and to include 
additional information where appropriate based on the JCB peer review.  This report, dated 
December 30, 2016, contains those revisions and additional information.  

Introduction 

The proposed Fruit Yard project site is located at the southwest quadrant of the intersection of 
Yosemite Boulevard (SR 132) and Geer Road, in unincorporated Stanislaus County, California. 
The project site address is 7948 Yosemite Boulevard, on Assessor’s Parcel Number 009-027-
004. The site is zoned Planned Development (PD) and is surrounded by agricultural land uses
and dispersed rural residences.  Figure 1 shows the project site location and surrounding land
uses.  Figure 2 shows the proposed amphitheater site plan.

Due to the presence of rural residences in the general project vicinity, the Stanislaus County 
project conditions of approval (COA) contain provisions with respect to allowable noise generation 
of the proposed amphitheater.  The specific COA’s which are applicable to noise are as follows: 

8. An acoustical analysis shall be prepared in accordance with the Noise Element of the
Stanislaus County General Plan prior to any outdoor use of amplified sound or blasting
devices to insure noise levels do not exceed the maximum allowable noise levels as
allowed by the Noise Element.

72. In accordance with the Noise Element of the Stanislaus County General Plan, noise levels
associated with all on-site activities shall not exceed the maximum allowable noise levels
as allowed by the Noise Element.  The property owner shall be responsible for verifying
compliance and for any costs associated with verification.
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In response to these conditions, as well as November 2015 comments made by Stanislaus 
County, and November 2016 peer review comments made by j.c. brennan, Inc., the project 
applicant has retained Bollard Acoustical Consultants, Inc.  (BAC) to prepare this revised analysis 
of potential noise impacts associated with the project.  

Specifically, this analysis has been prepared to quantify pre-project ambient noise levels in the 
immediate project vicinity, to identify the appropriate Stanislaus County noise level standards, to 
predict amplified music sound levels occurring anywhere on the site at the nearest potentially 
affected noise-sensitive land uses to the project site, to predict changes in off-site traffic noise 
levels, to predict noise and vibration levels caused by project construction, and to compare those 
levels against the applicable noise and vibration standards of Stanislaus County, and to 
recommend additional noise control measures if it is determined that those standards would be 
exceeded.  This report contains the results of the sound study. 
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Acoustic Fundamentals & Terminology 

Noise is often defined simply as unwanted sound.  Loudness is the human impression of the 
strength of a sound pressure waves impacting the eardrum. The loudness of a noise does not 
necessarily correlate with its sound level.  

The human ear does not perceive all frequencies equally.  For sound levels in the normal range 
of human hearing, the human ear does not perceive very low and very high frequencies as well 
as mid-range frequencies.  In other words, for two sounds of equal intensity in the normal range 
of human hearing, a mid-frequency sound is perceived as being louder than a low-frequency or 
very high frequency sound.  This may seem counterintuitive as often times we may hear only low-
frequency sounds, such as the bass of music being played in a nearby car or the sound of a 
distant concert.  But this phenomenon is due to the fact that, due to their longer wavelengths, low-
frequency sounds pass through barriers more efficiently than mid and high-frequency sounds, as 
well as the fact that low frequency sounds are not absorbed into the atmosphere as readily as 
higher frequency sounds (i.e. low frequency sound “carries” further over distance).   

To account for the differences in perception of human hearing to different frequencies, the A-
weighting scale was developed.  A-weighted noise levels are basically linear, or flat, sound 
pressure levels shaped by a filter.  The A-weighting filter adjusts the linear measurement to 
account for the way in which the ear responds to different frequencies of sound. Measurements 
in dBA are decibel scale readings that have been adjusted using the A-weighting filter to attempt 
to take into account the varying sensitivity of the human ear to different frequencies of sound. 
Researchers have generally agreed that A-weighted sound pressure levels (sound levels) are 
very well correlated with community reaction to noise for sound levels in the normal range of 
human hearing.  Figure 3 provides examples of maximum sound levels associated with common 
noise sources.  

At very high noise levels, the human ear perceives very low and very high frequency sounds 
better than at the more moderate ranges of noise levels commonly encountered in society.  To 
better represent the loudness of very high noise levels, the C-weighting scale was developed. 
The C-weighting scale is quite flat, and therefore includes much more of the low-frequency range 
of sounds than the A scale.  The effect of using a C-weighting scale vs. an A-weighting scale is 
that the C-weighting scale will report higher noise levels (due to less low-frequency sound being 
filtered as compared to the A-weighting filter).   

The decibel notation used for sound levels describes a logarithmic relationship of acoustical 
energy, so that sound levels cannot be added or subtracted in the conventional arithmetic manner. 
For example, a doubling of acoustical energy results in a change of 3 decibels (dB), which is 
usually considered to be barely perceptible.  A 10-fold increase in acoustical energy yields a 10 
decibel change, which is subjectively like a doubling of loudness. 

Community noise is commonly described in terms of the ambient noise level, which is defined as 
the all-encompassing noise level associated with a given noise environment.  A common 
statistical tool to measure the ambient noise level is the average, or equivalent sound level (Leq), 
usually measured over a one-hour period.  
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Figure 3 
Typical A-Weighted Sound Levels of Common Noise Sources 
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Stanislaus County Criteria for Acceptable Noise Exposure 

Stanislaus County General Plan Noise Element 

The Stanislaus County General Plan Noise Element establishes acceptable noise level limits for 
new projects affected by both transportation and non-transportation noise sources.  The primary 
objective of the Noise Element is to prescribe policies that lead to the preservation and 
enhancement of the quality of life for the residents of Stanislaus County by securing and 
maintaining an environment free from excessive noise. 

For stationary noise sources, such as the proposed amphitheater, Stanislaus County regulates 
the level of noise that may impact adjacent noise-sensitive uses.  For this project, the evaluation 
period is considered to be the worst-case hour during which amplified music would be in use. 
Noise generated by the project which exceeds the County’s noise exposure limits at the closest 
noise-sensitive uses would require noise mitigation.  The County’s General noise exposure limits 
applicable to this project are summarized in Table 1. 

Table 1 
Maximum Allowable Noise Exposure1 for Stationary Noise Sources 

Stanislaus County Noise Element of the General Plan 

Daytime Standard 

(7 a.m.-10 p.m.) 

Nighttime Standard 

(10 p.m.-7 a.m.) 

Hourly Leq, dBA 55 45 

Maximum Level (Lmax), dBA 75 65 

1. Each of the noise level standards specified in Table 1 shall be reduced by five (5) dBA for pure tone noises, noise
consisting primarily of speech or music, or for recurring impulsive noises. The standards in Table 1 should be applied at
a residential or other noise-sensitive land use and not on the property of a noise-generating land use. Where measured
ambient noise levels exceed the standards, the standards shall be increased to the ambient levels.

Source:  Stanislaus County Noise Element of the General Plan 

As noted in the footnote to Table 1, a -5 dB adjustment is applied to the County’s noise standards 
for sounds consisting of music.  In addition, in areas with elevated ambient conditions, the noise 
standards are increased to match ambient conditions.  While it is clear that a -5 dB offset to the 
Table 1 standards is warranted because the noise source is music, an ambient noise survey was 
required to determine if existing ambient conditions are sufficiently elevated so as to warrant 
increasing the noise level standards.  Ambient conditions in the immediate project vicinity are 
described in the following section. 

Stanislaus County Code (Noise Ordinance) 

Section 10.46 of the Stanislaus County Code (Noise Ordinance) contains the County’s noise 
standards for existing land uses.  The Noise Ordinance standards are generally similar to, but not 
identical to, the County’s General Plan noise standards described above.  While the Noise 
Element standards shown in Table 1 are provided in terms of hourly average (Leq) and individual 
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maximum (Lmax) noise level limits, the Noise Ordinance standards contain more categories and, 
as a result, are more complex to apply.  Specifically, the Noise Ordinance standards are 
graduated depending on the percentage of the hour the noise source in question is present at a 
given level.  Table 2 shows the County Noise Ordinance exterior noise standards for residential 
uses. 

Table 2 
Exterior Residential Noise Standards 

Stanislaus County Noise Ordinance 

Jurisdiction Metric 
Minutes per Hour 
Sound is Present 

Daytime 
(7 am – 10 pm) 

Nighttime 
(10 pm – 7 am) 

Stanislaus County Lmax 0 70 65

L02 1 65 60

L08 5 60 55

L25 15 55 50

L50 30 50 45
Stanislaus County Code Section 10.46.050 

1. Pure Tone Noise, Speech and Music. The exterior noise level standards set forth in Table 2 shall be reduced by five
dB(A) for pure tone noises, noises consisting primarily of speech or music, or reoccurring impulsive noise.

2. In the event the measured ambient noise level exceeds the applicable noise level standard above, the ambient noise
level shall become the applicable exterior noise level standard.

Comparison of Tables 1 and 2 indicates that the Noise Ordinance nighttime standard of 65 dB 
Lmax is identical to the County Noise Element nighttime standard of 65 dB Lmax.  However, the 
daytime maximum noise level standards differ by 5 dB, with the Noise Ordinance standard being 
lower (more restrictive).   

Both the County Noise Element and Noise Ordinance require increasing the noise level standard 
equal to ambient conditions in cases where the measured ambient noise levels already exceed 
the County’s noise standards.  For this project, because measured daytime maximum noise levels 
exceeded the noise ordinance standards by a wide margin, both the Noise Element and Noise 
Ordinance maximum noise level limits would be increased to equal the ambient levels.  (A detailed 
discussion of ambient conditions in the project vicinity follows in the next section).  As a result, 
the maximum noise level allowed by both the Noise Ordinance and Noise Element would be 
identical for this project during both daytime and nighttime periods after adjusting for ambient 
conditions.  Therefore, analysis of impacts associated with project-generated maximum noise 
levels using the County General Plan noise standards would ensure compliance with the County’s 
maximum Noise Ordinance standards as well. 

The most restrictive noise standard metric contained in the County’s Noise Ordinance is the 
median, or L50, standards.  The median, or L50, noise metric represents the noise level limit 
applicable to sound levels present for 50% of the hour.  If a noise source is not present for 50% 
of the hour (30 minutes), it would not be captured by the L50 metric.   
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As shown in Table 2, the Noise Ordinance median daytime and nighttime noise standards are 50 
and 45 dB L50, respectively.   As shown in Table 1, the Noise Element average daytime and 
nighttime noise standards are 55 and 45 dB Leq, respectively.  After accounting for the fact that 
median noise levels are typically 5 dB lower than average noise levels for time-varying noise 
sources (such as concerts), the differences between the County’s General Plan Noise Element 
and County Code Noise Ordinance standards are essentially equivalent.  However, because the 
Noise Ordinance median noise standard only applies to sources of noise which are present for at 
least 30 minutes out of the hour, whereas the General Plan Noise Element average noise level 
standard pertains to all noise generated during the hour, the County’s General Plan noise 
standards could result in a more conservative assessment of project noise impacts than use of 
the County Noise Ordinance median noise level standards.  

The County Noise Ordinance also contains intermediate noise standards for sound levels present 
for 1 minute, 5 minutes, and 15 minutes per hour.  The purpose of these standards is to allow 
higher levels of noise at the nearest residences provided that noise is present for shorter durations 
of the hour.  Because this analysis uses the hourly average and maximum noise level descriptors 
to bracket all of the noise generation of the project, this analysis is believed to provide a 
conservative assessment of project noise impacts at the nearest residences.  Additional analysis 
of the intermediate Noise Ordinance metrics is not expected to result in either greater noise 
protection at the nearest residences or different findings from those reached in this analysis.  

Discussion of Alternative Noise Standards for Amplified Music 

Pursuant to the County’s adopted noise level standards shown in Table 1, the original noise 
analysis focused on A-weighted sound levels expressed in dBA.  As noted in Stanislaus County 
Comment #5 (see Page 1), the County is requesting that this revised report include an analysis 
of the bass (low frequency) levels generated from any sound event occurring in the 
park/amphitheater area using the C-weighting scale  This request was made because the bass 
"thump" is commonly the source of noise complaints in the County.  

As noted in the Acoustic Fundamentals and Terminology section of this report, sound levels 
measured using the C-weighting scale will always be higher than levels measured using the A-
weighting scale.  This is because the C-weighted filter is much flatter than the A-weighted filter. 
The result is that more low-frequency sound is included in a C-weighted measurement than in an 
A-weighted measurement.  The numeric difference in measured A and C-weighted sound levels
associated with amplified music at the project site will depend on the level of low-frequency sound
generated by the sound systems utilized at the site.

To evaluate potential noise impacts of the proposed amplified music at the project site in terms of 
C-weighted levels, appropriate C-weighted noise standards must be considered.  Stanislaus
County recently conditioned an event center in the County to comply with C-weighted sound level
limits within the entertainment venue.  However, these limits were applied inside an enclosed
venue whereas amplified music at the Project site will occur outdoors.

For guidance in developing exterior C-weighted noise level standards for this project, the City of 
Roseville Noise Ordinance was consulted.  Section 9.24.110 of the Roseville Municipal Code 
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(Noise Regulation), contains exterior noise level limits for amplified sound in terms of A and C-
weighting scales, as well as one-third octave band thresholds.  Those standards indicate that the 
C-weighted noise level standards are 25 dB higher than the corresponding A-weighting standards
for amplified music during both daytime and nighttime periods.  For example, the daytime A-
weighted standard for amplified music is 50 dBA and the daytime C-weighted noise standard is
75 dBC.

On the surface, the use of a C-weighted noise level standard that is 25 dB higher than the 
corresponding A-weighting noise standard might appear to indicate the C-weighted standard is 
less restrictive than the A-weighted standard.  However, in the 31.5 hertz 1/3 octave frequency 
band, the difference between A and C weighting filters is 35 dB.  Therefore, if the sound source 
in question contains considerable content in that low frequency band, the use of a C-weighted 
standard which is 25 dB greater than the A-weighted standard would result in a 10 dB reduction 
in very low frequency sound at the receiver.  A 10 dB reduction is substantial, representing a 
halving of perceived loudness.  

In BAC’s professional opinion, the most effective means of controlling sound in the community 
resulting from amplified sound at the Project site would be to place logical limits on the level of 
the low-frequency sound originating at the source.   Specific recommendations for such limits are 
included in the Conclusions and Recommendations section of this report.  To provide additional 
protection to the residences located in the project vicinity, this revised noise study report also 
recommends C-weighted noise level standards applicable at the nearest residences as follows: 

 Daytime: 80 dBC Leq 
 Nighttime: 70 dBC Leq 

As with the County’s Noise Element and Noise Ordinance standards cited in Tables 1 and 2, the 
C-weighted noise level standards cited above should be adjusted upward or downward to reflect
local ambient conditions at the nearest residences.  Because the ambient noise survey originally
conducted for this project was prepared to address compliance with the County’s A-weighted
General Plan Noise Element standards, C-weighted ambient noise level data has not been
collected for this project.  Such C-weighted data can be collected in the days immediately prior to
and following the first amphitheater events, and the C-weighted noise level standards shown
above can, and should, be adjusted accordingly based on C-weighted ambient conditions.

Existing Ambient Noise Environment 

The ambient noise environment in the immediate project vicinity is primarily defined by traffic on 
Yosemite Boulevard and Geer Road, as well as by local agricultural-related activities.  To 
generally quantify the existing ambient noise environment in the immediate project vicinity, 
continuous hourly noise level measurements were conducted at four locations surrounding the 
project site from Friday, June 19 through Sunday, June 21, 2015.  The noise measurement 
locations are shown on Figure 1. 
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Larson-Davis Laboratories (LDL) Model 820 precision integrating sound levels meter were used 
to complete the noise level measurement survey.  The meters were calibrated before use with an 
LDL Model CAL200 acoustical calibrator to ensure the accuracy off the measurements.  The 
equipment used meets all pertinent specifications of the American National Standards Institute 
for Type 1 sound level meters (ANSI S1.4).   

The noise level measurement survey results are summarized below in Table 3.  The detailed 
results of the ambient noise surveys are contained in Appendix B in tabular format and graphically 
in Appendix C.  The Table 3 noise level data is reported in terms of average (Leq) and maximum 
(Lmax) noise levels, as those are the descriptors contained within the County’s General Plan 
Noise Element.  However, median (L50) and 90th percentile (L90) noise levels are also included 
in Appendix B.   

Table 3 
Summary of Ambient Noise Measurement Results 

Fruit Yard Project Vicinity 

Site 

Dist. to  

Roadway C/L 

Daytime (7 am - 10 pm) Nighttime (10 pm - 7 am)

Date Ldn Leq Lmax Leq Lmax 

1 100 ft. SR 132 Friday, June 19 67 65 96 59 83 

Saturday, June 20 66 63 90 58 81 

Sunday, June 21 64 62 93 56 83 

Average 66 63 93 58 82

2 125 ft. SR 132 Friday, June 19 71 66 94 64 92 

200 ft. Geer Rd. Saturday, June 20 71 66 97 64 94 

Sunday, June 21 69 66 98 61 86 

Average 70 66 96 63 91

3 95 ft. Geer Rd. Friday, June 19 67 64 93 60 83 

Saturday, June 20 66 62 91 60 82 

Sunday, June 21 65 61 90 57 86 

Average 66 62 91 59 84

4 1,300 ft. SR 132 Friday, June 19 58 58 94 49 67 

1,500 ft. Geer Rd. Saturday, June 20 55 49 80 49 74 

Sunday, June 21 53 48 73 47 74 

Average 55 52 82 48 72

Source:  Bollard Acoustical Consultants, Inc. 2015 ambient noise survey results. 

The Table 3 data indicate that measured ambient noise levels in the immediate project vicinity 
currently exceed the Stanislaus County noise level standards shown in Table 1 at the existing 
residences located adjacent to Both Yosemite Boulevard and Geer Road (Representative 
Receptors A, B, C, D, E and F on Figure 1).  As a result, the County noise standards for those 
receptors were adjusted upwards based on the ambient noise level data collected at Sites 1 and 
2. At the residences which are more removed from the local roadways (Receptors G, H and I),
ambient noise levels are lower.  As a result, the County noise standards for those receptors were
adjusted downwards based on the ambient noise level data collected at measurement Site 4.
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It should be noted that, while Receptor B is located approximately the same distance from SR-
132 as noise measurement Site 1, Receptor C is located 250 feet from the SR-132 centerline. 
Given this additional distance, ambient noise levels at Receptor C are predicted to be 5 dB lower 
than levels at Receptor B.  A similar situation exists at Receptor E. 

After adjusting the County noise standards to reflect local ambient conditions, a -5 dB offset was 
applied to the adjusted standards to account for the fact that the noise source in question consists 
of music.  Table 4 provides the adjusted noise level standards for the two types of residential 
receptors in the immediate project vicinity. 

Table 4 
Stanislaus County Noise Standards Applied to this Project 

After Adjustment for Elevated Ambient and Noise Source Consisting of Music 

Receptor Noise Metric 

Adjusted Daytime 

Standard 

(7 a.m.-10 p.m.) 

Adjusted Nighttime 

Standard 

(10 p.m.-7 a.m.) 

A, B, D, F Hourly Leq, dBA 60 55 

(near busy roadways) Maximum Level (Lmax), dBA 80 70 

C, E 

(setback from roadways 250-350 

feet) 

Hourly Leq, dBA 55 50 

Maximum Level (Lmax), dBA 75 65 

G, H, I Hourly Leq, dBA 50 40 

(isolated from busy roads) Maximum Level (Lmax), dBA 65 55 

Source:  Stanislaus County Noise Element of the General Plan adjusted for ambient conditions and music noise source. 

It should be noted that the dominant noise source during the ambient survey period was local 
traffic on SR-132 and Geer Road.  This was particularly evident at measurement Sites 1-3, which 
represented existing residences located in the immediate vicinity of those roadways. 
Measurement Site 4 was removed from the local roadways, but distant roadway noise remained 
the major noise source affecting that location.   

No orchard harvesting operations were observed by BAC staff during the noise survey in the 
vicinity of Measurement Site 4.  Although the passing of farm vehicles near measurement Site 4 
resulted in brief periods of elevated noise levels, Appendices C10-C12 indicate that average 
daytime noise levels at that location did not fluctuate in a manner consistent with nearby 
harvesting operations.  
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Project-Generated Amplified Music Analysis 

Pursuant to Stanislaus County Comments 3 and 4 shown on Page 1, this revised analysis 
includes an evaluation of the sound generated by larger concerts and events held at the 
amphitheater as well as smaller events held in the park area.  A separate discussion of potential 
impacts of amplified music played at both locations follows. 

Amplified Music Originating in Amphitheater 

The proposed amphitheater site plan is shown on Figure 2.  That figure illustrates that the 
amphitheater stage will face southeast, away from the nearest existing residences located 
immediately opposite the project site on Yosemite, Boulevard.  With the exception of stage 
monitors, the speakers used during a concert at this venue would similarly face towards the 
southeast.  Due to the directionality of speakers, this measure will substantially reduce the noise 
exposure at existing residences to the north of the project site.  In addition, the project applicant 
is proposing a solid wall along the rear of the stage, which would further attenuate sound from 
both main and monitor speakers in the northerly direction.   

The earthen berm which forms the amphitheater, is estimated to be approximately 20 feet tall 
around the rear of the amphitheater.  See Appendix D for photographs of the existing site grading 
which indicate the amphitheater slope.  This earthen berm will provide substantial shielding of 
music noise in the south and east directions.   

To quantify the sound propagation from the amphitheater during a concert event, BAC utilized the 
SoundPLAN 7.1 model.  SoundPlan is a state-of-the-art, three-dimensional, sound propagation 
model.  Inputs to the model included site aerial photography, existing earthen berm elevations, 
the proposed sound barrier at the rear of the stage, and inputs pertaining to speaker locations 
and sound output of those speakers.  Atmospheric conditions modeled using SoundPlan 
consisted of a cool evening/nighttime temperature of 60 degrees F and relative humidity of 70%. 
While atmospheric conditions will vary, the atmospheric inputs to the SoundPlan model are 
considered to be reasonably representative of conditions which will be present during 
evening/nighttime concert conditions at the amphitheater.   

To provide a reasonably worst-case assessment of amphitheater sound generation, reference 
sound pressure levels of 90 dBA Leq and 100 dBA Lmax were assumed at a distance of 100 feet 
from the front of the stage.  The results of the SoundPlan Model run are shown in Figure 4a for 
average (Leq) sound levels, and in Figure 5 for maximum (Lmax) noise levels.  Figure 4b shows 
predicted amphitheater music sound levels with worst-case modelled sound levels from crowd 
noise superimposed.  Crowd noise is discussed in the following section of this report. 

The modeling results shown on Figure 4a indicate that the average music noise levels generated 
during concert events would range from approximately 29 to 51 dB Leq at the nearest residences. 
The modeling results shown on Figure 5 indicate that the maximum noise levels generated during 
concert events would range from approximately 39 to 61 dB Lmax at the nearest residences.   
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The SoundPlan results shown in Figures 4 and 5 indicate that, with the exception of Receptor I, 
project noise generation would be acceptable at all of the nearest residential receptor locations 
relative to the adjusted noise level standards shown in Table 4.   

At the Residence represented by Receptor I, the predicted average and maximum noise levels 
are predicted to be approximately 52 dB Leq and 62 dB Lmax, respectively.  While these predicted 
noise levels would exceed Table 4 noise standards, the SoundPlan Model did not account for the 
considerable sound absorption provided by the approximately 1,000 feet of intervening orchards. 
As a result, the Figure 4 and 5 noise levels are predicted to be overstated at Receptor I by 
approximately 10 dB.   

Table 5 shows the predicted music sound levels at each of the sensitive receptor locations shown 
on Figure 1, and the relationship of those levels to the Stanislaus County Noise Element 
standards.   Because the adjusted maximum noise level standards are 15-20 dB higher than the 
adjusted average noise level standards, and because maximum sound levels generated during 
concert events are predicted to be 10 dB higher than average levels, compliance with the average 
noise level standards would result in compliance with the maximum noise level standards as well. 
Therefore, the focus of the Table 5 data is on predicted average sound levels at the nearest 
residences. 

Table 5 
Predicted Music Sound Levels at Nearest Residences Relative to Adjusted Noise Standards 

Fruit-Yard Amphitheater Events  

Receptor 

Predicted Music Level 

Leq, dBA 

Day / Night Leq 

Standard, dBA 

Exceedance of 

Standards? 

A 29 60 / 55 No 

B 37 60 / 55 No 

C 40 55 / 50 No 

D 42 60 / 55 No 

E 51 55 / 50 Nighttime (1 dBA) 

F 47 60 / 55 No 

G 44 50 / 40 Nighttime ( 4 dBA) 

H 42 50 / 40 Nighttime (2 dBA) 

I1 42 50 / 40 Nighttime (2 dBA) 

Source:  BAC using SoundPlan Noise Prediction model with directional source level of 90 dBA Leq at 100 feet from speakers. 
1. An additional 10 dBA was subtracted from SoundPlan model results to account for attenuation provided by intervening 

orchards.

The Table 5 data indicate that sound generated by music during amphitheater events would be 
satisfactory relative to the County’s adjusted daytime noise level standards, but that it could 
exceed the County’s nighttime noise level standards at 4 of the nearest representative residential 
receptor areas.  As a result, amphitheater events should be limited to daytime hours (7 am to 10 
pm) until it can be determined through monitoring of daytime concerts that compliance with the 
recommended nighttime noise level standards can be achieved.  
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To check the accuracy of the SoundPlan model in predicting amphitheater-generated sound 
levels at the nearest receptors, an event simulation was conducted at the project site on Thursday, 
June 18, 2015.  The methodology and results of that simulation are provided in the following 
section of this report. 

Amphitheater Event Simulation 

To check the accuracy of the SoundPlan Model in predicting amphitheater sound levels at the 
nearest potentially affected receptor locations, BAC conducted an event simulation at the 
amphitheater site on June 18, 2015.  The simulation consisted of playing amplified music at high 
sound levels through four (4) Yamaha MSR 400 watt concert speakers with built-in amplifiers and 
a Yamaha MSR 800 watt sub-woofer with built in amplifier, using an MP3 player as the source. 
The sound system was placed at the graded stage area of the proposed amphitheater with the 
speakers oriented to the southeast.  Appendix D shows photographs of the event simulation 
speaker array. 

While sound was played through the sound system to a reference level of 85-90 dBA at 100 feet 
from the speakers, noise level measurements were conducted at eight (8) locations in the vicinity 
of the amphitheater.   Those locations included the following: 

 A reference location 100 feet from the speaker array.
 Three locations on top of the amphitheater berm 225 feet from the speaker array

corresponding to the left, middle, and right side limits of amphitheater seating.
 A position directly south of the amphitheater berm.
 A position at long-term noise monitoring Site 1 shown on Figure 1.
 A position adjacent to Receptor H shown on Figure 1.
 A position adjacent to Receptor I shown on Figure 1.

The results of the simulation are as follows: 

 The amphitheater berm was measured to reduce music levels by approximately 15 dB at
the position directly behind (south of) the berm relative to sound levels measured on top
of the berm with direct line of sight to the speakers.  This is generally consistent with the
SoundPlan model predictions.  Appendix E-1 shows the results of the simulation at this
location directly shielded by the amphitheater berm.

 The amphitheater berm orientation is in the optimum direction to reduce event-related
sound levels at the largest concentration of existing residences on Weyer Road and
beyond.  Without the amphitheater berm, event sound levels in that direction would be
considerably higher at those residences (approximately 10+ dB higher).

 After considering the proposed sound barrier at the rear of the sound stage (which was
not present during the simulation), sound levels measured at Receptor B, the nearest
residence on the north side of Yosemite Boulevard (SR-132), were consistent with the
simulation results.  The specific barrier modeled for this assessment was the backstage
building identified as being 100 feet wide.  BAC assumed this building would be 20 feet
tall relative to the stage.
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 At Receptor I, which is the nearest residence to the southwest of the amphitheater, sound
levels measured during the event simulation were nearly inaudible, and were
approximately 10 dB lower than levels predicted using the SoundPlan Model.  This is
believed to be due to the considerable absorption of sound provided by the intervening
1,000 feet of orchards between the amphitheater and this receptor.  Appendix E-2 shows
the results of the amphitheater simulation for this receptor.  As a result of this shielding, a
-10 dB offset was applied to levels predicted at Receptor I, resulting in projected
compliance with the County’s daytime noise standards at this receptor.

In Stanislaus County Comment #7 on page 1 of this report, the County requested that the 
analysis evaluate potential noise impacts should intervening orchards be removed.  If the 
intervening orchards are removed at some point in the future, the -10 dB of attenuation 
identified during the simulation would no longer apply, and additional analysis of potential 
noise mitigation measures would be required to ensure compliance with the applicable 
County noise standards at Receptor I.   

 At Receptor H, which represents the mobile home park at the southeast corner of Jantzen
Road and Geer Road, the simulation sound levels were completely inaudible.  Based on
this finding, exceedance of the County’s noise standards is not anticipated at this location
despite the reported 2 dB exceedance of the nighttime noise level limit for this receptor in
Table 5.

Amphitheater Crowd Noise Evaluation 

As stated previously, the proposed amphitheater has been oriented such that the stage speakers 
would be directed away from the nearest residential receptors location on the north side of State 
Route 132 (Yosemite Boulevard).  While the amphitheater speakers would generally face 
southeast, amphitheaters crowds would face predominately northwest, towards the residences 
on the north side of SR 132.   

Crowd noise would be generated by a combination of patrons clapping and verbally expressing 
their appreciation for the performers (cheering).  The level of crowd noise received at the existing 
residences located on the north side of SR 132 (Receptors B and C on Figure 1), would depend 
on the size and enthusiasm of the crowd, as well as the duration of the hour during which the 
crowd is clapping and cheering. 

Regarding crowd cheering, the Handbook of Noise Control (Harris, Acoustical Society of America, 
1998), provides average A-weighted sound levels of speech for different vocal efforts (Table 16.1, 
p16.2.).  Those vocal efforts are categorized as casual, normal, raised, loud and shouting.  BAC 
utilized these reference levels in the computations of crowd noise at the nearest potentially 
impacted residences.  

During a normal event such as a concert, it is BAC’s experience that the crowd noise is 
intermittent, peaking in intensity at the beginning of a popular song, and at the end of nearly every 
song.  The percentage of the hour during which a crowd is cheering/applauding is also a function 
of the duration of the song being played and the duration of time between songs.  For a 
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conservative estimate of crowd noise generation, this analysis assumed the crowd would be 
cheering/applauding during approximately 10% of a given hour during a concert performance. 
The volume level of cheering patrons during that time is expected to vary from “raised” to “loud” 
to “shouting”.  

Based on a maximum capacity crowd of 3,500 patrons in the amphitheater and the above-
described assumptions, BAC computed a worst-case hourly noise level of 57 dBA Leq the nearest 
residence, located approximately 750 feet to the northwest of the center of the amphitheater 
seating area.  This level does not include shielding by other patrons or the building at the rear of 
the stage which will serve as a sound barrier.  After consideration of that shielding, BAC estimates 
that worst-case hourly average crowd noise level would be approximately 55 dB Leq or less at the 
nearest residences to the north.   

BAC file data for patrons clapping also varies depending on the intensity of the applause. 
Applause generally ranges from “polite” to “normal” to “enthusiastic”.  At a concert, applause 
normally falls within the normal to enthusiastic categories.  Assuming comparable durations of 
clapping as cheering during a given hour of a concert event, the computed noise level at the 
nearest residence from crowd applause also computed to be 55 dB Leq or less.   

Combined level for worst-case crowd cheering and applause was conservatively modelled to be 
58 dBA Leq or less at the nearest residences to the north.  Actual daytime combined crowd 
cheering and applause sound levels are predicted to be approximately 55 dBA Leq at the nearest 
residences to the north.  This level would be considered satisfactory relative to County daytime 
noise criteria but would exceed the County’s nighttime noise standards at those nearest 
residences to the north.  As a result, initial daytime amphitheater events should be monitored to 
determine more precisely the range of crowd noise levels which can be expected prior to the 
allowance of nighttime events.   Depending on the results of that monitoring, it may be necessary 
to limit events with higher numbers of patrons to daytime hours to ensure crowd noise does not 
exceed acceptable limits.   Once concert events have been held at the amphitheater site, noise 
level data collected during the event can be correlated with crowd sizes to confirm these 
assumptions.   

Amplified Music Originating in the Park Area 

According to project representatives, larger events generally consisting of crowd sizes of 500 or 
more would typically be held in the amphitheater, whereas smaller events with crowd sizes below 
500 would typically be held in the park area.    

The park area is shown on Figure 2.  That figure also shows a proposed banquet tent located in 
the central portion of the park, just west of the lake feature.  It is likely that receptions with amplified 
music would occur within the banquet tent, but the park area could accommodate amplified music 
at other locations as well.  It was assumed that the speakers could be positioned in a variety of 
locations and oriented to the north, south, east or west.   

To quantify the sound propagation from the park area during an amplified sound event, BAC 
utilized the same SoundPLAN 7.1 model previously used to model amphitheater sound levels. 
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Given the smaller size of the park events relative to events held in the amphitheater, a reference 
sound pressure level of 75 dBA Leq was assumed at a distance of 100 feet from the front of the 
speakers.  This level of sound is consistent with that generated during a wedding reception or 
small concert.  The results of the SoundPlan Model run are shown in Figures 6-9 for speaker 
positions facing north, east, south and west, respectively.   The SoundPlan model runs also 
conservatively assume a crowd of 500 persons facing directly opposite the speaker orientation. 
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The modeling results shown on Figures 6-9 indicate the directionality of sound speakers as well 
as the directionality of the crowd noise.  Evaluation of those figures indicate that the average noise 
levels generated during small amplified music events in the park area would be satisfactory 
relative to the Table 4 noise standards are all of the nearest residences to the project site during 
both daytime and nighttime hours.  Figure 8 shows that the south-facing speaker orientation would 
result in the lowest off-site noise levels.  Therefore, if small event sound levels are to exceed 75 
dBA Leq at a reference distance of 100 feet, a south or southwest-facing speaker orientation is 
recommended.   

As with amplified music generated at the amphitheater area, low frequency sound generated 
during amplified music events within the park area is also a concern to Stanislaus County. 
Specific recommendations for control of low-frequency sound are provided in the following 
section. 

Increases in Traffic Noise Levels Resulting from the Project 

During events held at either the amphitheater or park area, traffic volumes on the local roadway 
network would increase.  BAC utilized traffic data provided by the project transportation consultant 
with the Federal Highway Administration Traffic Noise Prediction Model (FHWA-RD-77-108) to 
evaluate changes in both 24-hour weighted average sound levels (Ldn) and peak hour average 
sound levels (Leq).  FHWA Model Inputs are provided in Appendix F. 

Table 6 shows the predicted worst-case traffic noise generation of the project based on maximum 
amphitheater trip generation in terms of both Ldn and Leq.  

The Table 6 data indicate that traffic noise levels would increase on the local roadway network 
from 0.2 to 0.9 dB Ldn, and 1.1 to 3.3 dB Leq  during the  peak hour.  Although the Table 6 data is 
presented at a distance of 100 feet from the roadway centerline, which represents the 
approximate exposure of the nearest residences to the local roadway network, the increases 
shown in Table 6 would be applicable at more distant residences as well.   

Relative to baseline traffic noise levels without the project, the short-term project-related traffic 
noise increases on the days of large amphitheater events are predicted to be less than significant. 
Furthermore, smaller events held at the park area would generate considerably lower increases 
in both daily and average traffic noise levels, and would similarly be considered less than 
significant.  

Although future (cumulative) traffic data was not available, it is logical to conclude that future 
baseline traffic volumes on the local roadway network would be higher than existing volumes due 
to general growth in the region.  Since the Table 6 data includes evaluation of worst-case project 
trip generation during a large amphitheater event, a similar increase in future project traffic noise 
levels resulting from large amphitheater events is not anticipated.  As a result, the relative increase 
of project traffic noise generation would be smaller when compared to a greater future baseline. 
Therefore, the project’s contribution to the future traffic noise environment is not expected to be 
cumulatively considerable.  
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Table 6 
Existing vs. Existing Plus Project Traffic Noise Levels

(100 feet from roadway centerlines) 
The Fruit Yard – Stanislaus County, California 

Day/Night Average Level (Ldn) Peak Hour Average Level (Leq)

Roadway  Segment Existing 
Existing 
+ Project Change

Substantial 
Increase? Existing 

Existing 
+ Project Change

Substantial 
Increase? 

Yosemite Blvd West of Project Site 61.2 62.1 0.9 No 51.2 54.5 3.3 No 

Yosemite Blvd East of Project Site 62.9 63.1 0.2 No 52.9 54.0 1.1 No 

Albers Road North of Project Site 63.7 63.9 0.3 No 53.7 54.9 1.2 No 

Geer Road South of Project Site 64.1 64.4 0.3 No 54.1 55.4 1.4 No 

Sources:  FHWA-RD-77-108, project traffic study, and Bollard Acoustical Consultants, Inc. 
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In addition to indicating that the project would not result in a significant noise level increase on 
the local roadways, Table 6 also indicates that the project would not result in exceedance of the 
County’s traffic noise standards at the nearest residences where those standards are not already 
exceeded.   

Noise and Vibration Generated During Project Construction 

Construction Noise Levels 

During the construction of the proposed project, noise from construction-related activities would 
add to the noise environment in the immediate project vicinity.  Activities involved in construction 
would vary by site, but heavy construction equipment would generate maximum noise levels, as 
indicated in Table 7, ranging from 73 to 85 dB Lmax a distance of 50 feet.  The level of project 
construction noise exposure received at existing noise-sensitive land uses in the project vicinity 
will depend primarily on the proximity of the construction activities to those residences.  It should 
be noted that the majority of the site grading and amphitheater berm construction has been 
completed.  As a result, substantial construction noise associated with heavy earthmoving 
equipment is not anticipated. 

The nearest existing sensitive uses (residences) to the project site are located on the north side 
of SR-132 (Receptors B and C on Figure 1).  Those residences are located approximately 125+ 
feet from onsite construction activities.  At that distance, the levels shown in Table 7 would be 
reduced by approximately 8 dB based on spherical spreading of sound alone.  Resulting 
maximum noise levels would range from approximately 65 to 77 dB Lmax.  This range of 
maximum noise levels is well below measured maximum noise levels resulting from existing traffic 
on SR-132 (See Table 1 and Appendix B & C data), so adverse noise impacts associated with 
project construction are not anticipated provided construction activities are limited to daytime 
hours. 
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Table 7 

General Construction Equipment Noise Levels at 50 feet 

Type of Equipment Lmax, dBA 

Backhoe 80 

Compactor (ground) 80 

Compressor (air) 80 

Concrete mixer truck 85 

Concrete pump truck 82 

Concrete saw 90 

Crane (mobile or stationary) 85 

Dozer 85 

Dump truck 84 

Excavator 85 

Flatbed truck 84 

Front end loader 80 

Generator (25 kilovolt-amperes [kVA] or less) 70 

Generator (more than 25 kVA) 82 

Grader 85 

Jackhammer 85 

Paver 85 

Pneumatic tools 85 

Pumps 77 

Scraper 85 

Tractor 84 

Vibratory concrete mixer 80 

Welder/Torch 73 

Source: Federal Highway Administration’s Construction Noise Model, V1.1, December 8, 2008. 

Construction Vibration Levels 

To quantify reference vibration levels generated by heavy equipment typically utilized in 
construction, BAC vibration measurement data pertaining to heavy equipment were utilized. 
Table 8 summarizes that vibration data.   
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Table 8 
Reference Heavy Equipment Vibration Levels 

Vibration Source Measurement Distance, ft. 
Peak Particle Velocity 

(in/sec) 
Bulldozers 35 0.0209
Front-Loaders 100 0.0047
Haul Truck 100 0.0062 
Water Truck 100 0.0070 
Pneumatic Tools 50 0.0187 

Source:  Bollard Acoustical Consultants, Inc.  

The nearest residences would be located approximately 125+ feet from project construction 
activities.  At that distance, construction vibration levels are predicted to be well below 0.01 inches 
per second, which would be imperceptible.  As a result, no adverse vibration impacts associated 
with project construction are identified for this project. 

Conclusions and Recommendations 

This analysis concludes that events at the Fruit Yard Amphitheater and Park Area utilizing 
amplified music can comply with the applicable Stanislaus County noise standards with 
appropriate noise mitigation measures incorporated into the project design and operation.  The 
following specific recommendations are provided to ensure the project is both within compliance 
with those County noise regulations and to reduce the potential for nuisance noise complaints 
associated with audible low-frequency sound even if it is within compliance with County noise 
standards:   

Amphitheater Event Recommendations 

1. Amplified music events at the amphitheater should be limited to daytime hours (ending
prior to 10 pm) until it can be demonstrated through noise level measurements of concert
events that nighttime operations could occur without resulting in adverse nighttime noise
impacts.  BAC recommends that the first two large concerts held at the amphitheater be
limited to daytime hours (music ending at or before 10 pm) to provide an opportunity to
evaluate facility noise generation, including crowd noise, at the nearest residences during
the less sensitive daytime hours.

2. To ensure compliance with County noise standards, amphitheater sound system output
should be limited to an average of 90 dBA Leq averaged over a 5 minute period and a
maximum of 100 dBA Lmax at a position located 100 feet from the Amphitheater stage.

3. To control low-frequency sound in the surrounding neighborhood, C-weighted sound
levels should be limited to 100 dBC Leq averaged over a 5 minute period and a maximum
of 110 dBC Lmax at a position located 100 feet from the Amphitheater stage.  In addition,
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amplified music shall be limited to an average of 85 dB (Linear) in each of the 1/3 octave 
band center frequencies from 31.5 to 80 Hertz.  

4. In addition to the noise level limits shown in Table 4, daytime and nighttime C-weighted
noise level limits of 80 dBC Leq and 70 dBC Leq should be applied at the nearest
residences, respectively.  These standards should be adjusted upwards or downwards as
appropriate following collection of C-weighted ambient noise level data near the existing
residences immediately before and after the first 2 large amphitheater events.

5. During the first 2 large concerts held at the amphitheater, noise levels should be monitored
by a qualified acoustical consultant.  The monitoring should be conducted continuously
from the sound stage, with periodic noise monitoring near the closest residences in all
directions surrounding the amphitheater.  The noise measurements should include the
sound check prior to the concert so the event promoters understand the noise thresholds
to be satisfied during the concert event.  The purpose of the measurements is to verify
compliance with the project’s noise standards.  If the measurement results indicate that
the music levels exceed the appropriate noise standards, additional sound controls should
implemented prior to the following concert.  Such measures could include reducing the
overall output of the amplified sound system, relocating and/or reorienting speakers, use
of acoustic curtains along the sides of the speakers to further focus the sound energy into
the amphitheater seating area, and limiting amplified music to before 10 pm.

6. Portable sound level meters should be procured and used at the soundstage as well as at
the nearest residences to periodically monitor the sound system output during all
subsequent amphitheater events.  Only by being aware of the instantaneous sound levels
can the sound technicians make the appropriate adjustments to the sound mixing board.
The meter should meet a Type/Class 1 or 2 compliance and be capable of monitoring in
both A and C weighting Scales.  In addition, the meter shall be fitted with the
manufacturer’s windscreen and calibrated before use.  A cost-effective option for noise
monitoring equipment would be an iOS option available in combination with an
iPad/iPhone using microphone and acquisition hardware from AudioControl and software
from Studio Six Digital.  SSD software would include the AudioTools and several in-app
purchases including SPL Graph and SPL Traffic Light.

7. If the results of the initial event noise monitoring is determined to approach or exceed the
noise standards developed for this project, a permanent noise monitoring system should
be installed at the mixing board area and used to monitor all subsequent amphitheater
events until such a time as it is determined that adequate noise controls have been
implemented to render permanent monitoring unnecessary.

8. For simplification and to minimize equipment costs, sound level limit triggers shall be set
to Leq, C-weighting.  The sound technician shall locally check both C-weighted and 1/3-
octave band results during sound check prior to an event to establish system gain limits
and ensure compliance with the specified limits.
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9. The amphitheater owner should make it very clear to event producers what the sound
level limits are at the sound stage and the time at which music is required to cease.
Suitable measures should be implemented to both ensure the limits are maintained and
penalties established if producers fail to comply with the noise level limits.

10. Although sound generated by concert activities at the amphitheater are predicted to be
satisfactory relative to Stanislaus County noise standards following implementation of the
recommendations cited herein, music will likely be audible at some of the nearest
residences to the project site at times.  This audibility will vary depending on atmospheric
conditions and size of concert, but audibility is not a test of significance for noise impact.
Nonetheless, a mechanism should be developed whereby residents concerned about
concert sound levels can reach a Fruit Yard representative during the concert so that
appropriate investigation of those concerns can be accommodated.  Typical smaller
events, such as weddings, charity auctions, etc., are expected to generate considerably
lower sound levels than a concert event.

11. To maintain crowd noise at acceptable levels, amphitheater events exceeding 2,000
attendees should be concluded by 10 pm.  Noise monitoring of crowd noise during the first
two events can be utilized to determine if this measure will be necessary long-term.

Park Event Recommendations 

1. To ensure compliance with County noise standards, park sound system output should be
limited to an average of 75 dBA Leq averaged over a 5 minute period and a maximum of
85 dBA Lmax at a position located 100 feet from the sound system speakers.  Sound
levels up to 80 dBA Leq at the 100 foot reference distance would be acceptable provided
the sound system speakers are oriented south or southwest.

2. To control low-frequency sound in the surrounding neighborhood, C-weighted sound
levels should be limited to 85 dBC Leq averaged over a 5 minute period and a maximum
of 95 dBC Lmax at a position located 100 feet from the speakers.  In addition, amplified
music shall be limited to an average of 75 dB (Linear) in each of the 1/3 octave band
center frequencies from 31.5 to 80 Hertz.

3. In addition to the noise level limits shown in Table 4, daytime and nighttime C-weighted
noise level limits of 80 dBC Leq and 70 dBC Leq should be applied at the nearest
residences, respectively.  These standards should be adjusted upwards or downwards as
appropriate following collection of C-weighted ambient noise level data near the existing
residences immediately before and after the first 2 large amphitheater events.

4. If monitoring of representative amplified music events in the park area indicates that those
events are within compliance with the County’s noise standards and the C-weighted
standards recommended in this report, consideration should be given to eliminating the
requirement for routine monitoring of all park events.
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This concludes BAC’s analysis of amplified sound generated during events held at the Fruit Yard 
project in Stanislaus County, CA.  Please contact Paul Bollard at (916) 663-0500 or 
PaulB@bacnoise.com with any questions regarding this report. 
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Appendix A
Acoustical Terminology

Acoustics The science of sound.

Ambient The distinctive acoustical characteristics of a given space consisting of all noise sources
Noise audible at that location.  In many cases, the term ambient is used to describe an existing

or pre-project condition such as the setting in an environmental noise study.

Attenuation The reduction of an acoustic signal.

A-Weighting A frequency-response adjustment of a sound level meter that conditions the output signal
to approximate human response.

Decibel or dB Fundamental unit of sound, A Bell is defined as the logarithm of the ratio of the sound
pressure squared over the reference pressure squared.  A Decibel is one-tenth of a Bell.

CNEL Community Noise Equivalent Level.  Defined as the 24-hour average noise level with
noise occurring during evening hours (7 - 10 p.m.) weighted by a factor of three and
nighttime hours weighted by a factor of 10 prior to averaging.

Frequency The measure of the rapidity of alterations of a periodic signal, expressed in cycles per
second or hertz.

Ldn Day/Night Average Sound Level.  Similar to CNEL but with no evening weighting.

Leq Equivalent or energy-averaged sound level.

Lmax The highest root-mean-square (RMS) sound level measured over a given period of time.

Loudness A subjective term for the sensation of the magnitude of sound.

Masking The amount (or the process) by which the threshold of audibility is for one sound is raised
by the presence of another (masking) sound.

Noise Unwanted sound.

Peak Noise The level corresponding to the highest (not RMS) sound pressure measured over a given
period of time.  This term is often confused with the Maximum level, which is the highest
RMS level.

RT6060 The time it takes reverberant sound to decay by 60 dB once the source has been
removed.

Sabin The unit of sound absorption.  One square foot of material absorbing 100% of incident
sound has an absorption of 1 sabin.

SEL A rating, in decibels, of a discrete event, such as an aircraft flyover or train passby, that
compresses the total sound energy of the event into a 1-s time period.

Threshold The lowest sound that can be perceived by the human auditory system, generally 
of Hearing considered to be 0 dB for persons with perfect hearing.

Threshold  Approximately 120 dB above the threshold of hearing.
 of Pain
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Appendix B-1

2015-129 The Fruit Yard Project
Ambient Noise Monitoring Results - Site 1

Hour Leq Lmax L50 L90
0:00 55 78 42 37
1:00 54 78 41 35 High Low Average High Low Average
2:00 54 76 41 35 Leq    (Average) 71 61 65 63 54 59
3:00 56 76 46 39 Lmax (Maximum) 96 77 86 83 75 78
4:00 58 75 50 43 L50    (Median) 61 56 58 57 41 49
5:00 63 83 57 50 L90    (Background) 50 43 47 50 35 42
6:00 63 78 57 50
7:00 63 82 57 48 Computed Ldn, dB 67
8:00 65 90 56 45 % Daytime Energy 86%
9:00 63 85 56 44 % Nighttime Energy 14%
10:00 63 85 56 43
11:00 66 96 57 45
12:00 66 95 58 45
13:00 63 82 58 46
14:00 64 84 60 50
15:00 71 95 61 49
16:00 64 89 59 46
17:00 64 83 60 48
18:00 63 83 57 45
19:00 61 77 56 46
20:00 61 80 56 50
21:00 62 81 56 50
22:00 61 78 56 46
23:00 59 83 51 43

Friday, June 19, 2015

Daytime (7 a.m. - 10 p.m.) Nighttime (10 p.m. - 7 a.m.)
Statistical Summary
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Appendix B-2

2015-129 The Fruit Yard Project
Ambient Noise Monitoring Results - Site 1

Hour Leq Lmax L50 L90
0:00 56 77 46 40
1:00 55 77 44 37 High Low Average High Low Average
2:00 55 76 44 38 Leq    (Average) 64 61 63 62 55 58
3:00 56 80 43 38 Lmax (Maximum) 90 76 83 81 74 77
4:00 57 74 49 41 L50    (Median) 59 53 57 56 43 48
5:00 61 79 56 48 L90    (Background) 47 43 45 48 37 42
6:00 62 81 54 47
7:00 61 80 53 46 Computed Ldn, dB 66
8:00 61 76 54 44 % Daytime Energy 82%
9:00 62 80 57 45 % Nighttime Energy 18%
10:00 64 87 58 45
11:00 63 83 59 46
12:00 64 87 59 47
13:00 63 81 58 47
14:00 62 80 58 47
15:00 63 86 57 46
16:00 63 79 59 47
17:00 64 85 58 45
18:00 62 84 56 45
19:00 62 90 55 43
20:00 61 78 55 44
21:00 63 90 53 43
22:00 59 78 52 43
23:00 57 74 48 43

Saturday, June 20, 2015

Statistical Summary
Daytime (7 a.m. - 10 p.m.) Nighttime (10 p.m. - 7 a.m.)
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Appendix B-3

2015-129 The Fruit Yard Project
Ambient Noise Monitoring Results - Site 1

Hour Leq Lmax L50 L90
0:00 56 83 46 41
1:00 57 81 44 37 High Low Average High Low Average
2:00 53 74 41 36 Leq    (Average) 66 58 62 60 52 56
3:00 52 73 41 34 Lmax (Maximum) 93 77 83 83 69 77
4:00 52 69 42 36 L50    (Median) 59 49 56 51 41 45
5:00 58 81 51 43 L90    (Background) 47 42 44 43 34 39
6:00 57 74 48 43
7:00 58 79 49 42 Computed Ldn, dB 64
8:00 61 90 50 42 % Daytime Energy 87%
9:00 61 81 55 43 % Nighttime Energy 13%
10:00 61 80 56 44
11:00 63 81 59 46
12:00 64 88 59 45
13:00 61 77 58 44
14:00 62 82 57 44
15:00 62 83 57 45
16:00 61 81 56 44
17:00 66 93 56 45
18:00 61 80 56 46
19:00 62 82 56 45
20:00 61 83 55 45
21:00 66 92 59 47
22:00 60 81 51 43
23:00 54 76 44 38

Sunday, June 21, 2015

Statistical Summary
Daytime (7 a.m. - 10 p.m.) Nighttime (10 p.m. - 7 a.m.)
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Appendix B-4

2015-129 The Fruit Yard Project
Ambient Noise Monitoring Results - Site 2

Hour Leq Lmax L50 L90
0:00 59 86 53 45
1:00 60 85 51 42 High Low Average High Low Average
2:00 63 92 53 40 Leq    (Average) 71 64 66 68 59 64
3:00 61 80 56 47 Lmax (Maximum) 94 80 86 92 80 86
4:00 63 80 59 52 L50    (Median) 67 60 62 65 51 58
5:00 67 86 64 59 L90    (Background) 62 56 58 61 40 50
6:00 68 91 65 61
7:00 71 91 67 62 Computed Ldn, dB 71
8:00 67 89 63 59 % Daytime Energy 73%
9:00 65 82 63 58 % Nighttime Energy 27%
10:00 66 82 63 58
11:00 65 83 62 58
12:00 66 86 63 58
13:00 66 86 63 59
14:00 67 90 63 59
15:00 65 81 62 58
16:00 65 86 62 57
17:00 65 80 63 59
18:00 66 94 61 57
19:00 64 85 60 56
20:00 64 83 61 57
21:00 65 87 60 57
22:00 66 90 60 56
23:00 64 86 58 52

Friday, June 19, 2015

Statistical Summary
Daytime (7 a.m. - 10 p.m.) Nighttime (10 p.m. - 7 a.m.)
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Appendix B-5

2015-129 The Fruit Yard Project
Ambient Noise Monitoring Results - Site 2

Hour Leq Lmax L50 L90
0:00 66 94 56 50
1:00 61 86 53 42 High Low Average High Low Average
2:00 61 82 56 45 Leq    (Average) 69 64 66 69 61 64
3:00 61 89 51 43 Lmax (Maximum) 97 81 88 94 81 86
4:00 62 84 56 49 L50    (Median) 63 59 61 66 51 57
5:00 64 81 60 55 L90    (Background) 58 54 56 61 42 50
6:00 69 88 66 61
7:00 66 84 62 58 Computed Ldn, dB 71
8:00 65 82 61 56 % Daytime Energy 69%
9:00 66 90 61 56 % Nighttime Energy 31%
10:00 65 91 61 56
11:00 64 84 60 56
12:00 66 90 61 57
13:00 66 89 61 57
14:00 64 85 60 56
15:00 65 85 61 56
16:00 66 88 63 58
17:00 69 94 61 56
18:00 65 88 60 55
19:00 65 87 60 55
20:00 64 81 60 55
21:00 68 97 59 54
22:00 63 85 59 54
23:00 63 83 59 53

Saturday, June 20, 2015

Statistical Summary
Daytime (7 a.m. - 10 p.m.) Nighttime (10 p.m. - 7 a.m.)
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Appendix B-6

2015-129 The Fruit Yard Project
Ambient Noise Monitoring Results - Site 2

Hour Leq Lmax L50 L90
0:00 62 86 56 48
1:00 60 80 55 47 High Low Average High Low Average
2:00 59 80 54 42 Leq    (Average) 71 62 66 64 58 61
3:00 58 80 51 40 Lmax (Maximum) 98 79 86 86 72 82
4:00 58 72 54 44 L50    (Median) 61 60 60 61 51 56
5:00 62 84 57 52 L90    (Background) 57 55 56 57 40 48
6:00 64 85 61 57
7:00 62 81 60 55 Computed Ldn, dB 69
8:00 62 79 60 56 % Daytime Energy 81%
9:00 66 88 61 56 % Nighttime Energy 19%
10:00 64 91 60 56
11:00 64 85 61 56
12:00 64 83 61 57
13:00 63 81 60 55
14:00 64 83 60 56
15:00 65 87 60 55
16:00 63 81 60 56
17:00 71 98 61 56
18:00 64 84 60 55
19:00 65 87 61 56
20:00 66 89 61 56
21:00 70 94 61 56
22:00 64 86 58 52
23:00 62 85 55 47

Sunday, June 21, 2015

Statistical Summary
Daytime (7 a.m. - 10 p.m.) Nighttime (10 p.m. - 7 a.m.)
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Appendix B-7

2015-129 The Fruit Yard Project
Ambient Noise Monitoring Results - Site 3

Hour Leq Lmax L50 L90
0:00 55 74 45 39
1:00 55 75 42 37 High Low Average High Low Average
2:00 54 75 42 36 Leq    (Average) 69 61 64 64 54 60
3:00 58 79 48 41 Lmax (Maximum) 93 77 82 83 74 77
4:00 60 79 52 43 L50    (Median) 60 57 59 60 42 51
5:00 62 75 58 48 L90    (Background) 53 47 50 51 36 44
6:00 64 78 60 51
7:00 63 77 60 50 Computed Ldn, dB 67
8:00 63 85 59 51 % Daytime Energy 79%
9:00 69 93 60 51 % Nighttime Energy 21%
10:00 62 79 57 47
11:00 61 78 58 47
12:00 62 77 58 48
13:00 61 77 58 49
14:00 62 77 58 49
15:00 62 79 58 49
16:00 62 80 60 49
17:00 63 78 60 51
18:00 64 90 60 51
19:00 63 83 59 51
20:00 63 80 60 53
21:00 65 92 59 53
22:00 62 83 57 51
23:00 60 78 55 49

Friday, June 19, 2015

Statistical Summary
Daytime (7 a.m. - 10 p.m.) Nighttime (10 p.m. - 7 a.m.)
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Appendix B-8

2015-129 The Fruit Yard Project
Ambient Noise Monitoring Results - Site 3

Hour Leq Lmax L50 L90
0:00 59 82 51 48
1:00 57 79 49 47 High Low Average High Low Average
2:00 57 80 49 48 Leq    (Average) 65 60 62 61 57 60
3:00 57 77 49 47 Lmax (Maximum) 91 77 82 82 77 79
4:00 60 81 52 48 L50    (Median) 60 56 58 57 49 53
5:00 61 79 56 50 L90    (Background) 53 48 50 50 46 48
6:00 61 78 57 50
7:00 61 78 56 49 Computed Ldn, dB 66
8:00 61 79 57 48 % Daytime Energy 75%
9:00 61 77 58 50 % Nighttime Energy 25%
10:00 61 82 58 51
11:00 62 81 58 50
12:00 61 83 58 50
13:00 60 78 57 50
14:00 61 82 57 50
15:00 63 90 58 51
16:00 62 81 59 51
17:00 65 87 60 53
18:00 64 91 60 50
19:00 62 79 59 49
20:00 63 87 59 49
21:00 61 77 58 48
22:00 61 80 56 47
23:00 61 77 55 46

Saturday, June 20, 2015

Statistical Summary
Daytime (7 a.m. - 10 p.m.) Nighttime (10 p.m. - 7 a.m.)
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Appendix B-9

2015-129 The Fruit Yard Project
Ambient Noise Monitoring Results - Site 3

Hour Leq Lmax L50 L90
0:00 57 77 49 44
1:00 56 75 48 43 High Low Average High Low Average
2:00 55 72 46 42 Leq    (Average) 65 58 61 60 55 57
3:00 56 79 46 43 Lmax (Maximum) 90 74 80 86 72 77
4:00 55 75 46 44 L50    (Median) 60 52 57 54 46 48
5:00 57 74 48 45 L90    (Background) 50 45 48 47 42 44
6:00 60 86 50 45
7:00 58 74 52 45 Computed Ldn, dB 65
8:00 59 75 55 45 % Daytime Energy 81%
9:00 61 85 57 48 % Nighttime Energy 19%
10:00 61 85 57 48
11:00 61 75 58 49
12:00 60 76 58 50
13:00 60 77 57 48
14:00 61 76 58 49
15:00 61 82 57 49
16:00 61 78 58 49
17:00 62 86 58 49
18:00 62 75 59 49
19:00 63 85 59 50
20:00 62 82 60 50
21:00 65 90 58 49
22:00 59 75 54 47
23:00 59 85 50 45

Sunday, June 21, 2015

Statistical Summary
Daytime (7 a.m. - 10 p.m.) Nighttime (10 p.m. - 7 a.m.)
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Appendix B-10

2015-129 The Fruit Yard Project
Ambient Noise Monitoring Results - Site 4

Hour Leq Lmax L50 L90
0:00 42 57 40 37
1:00 42 59 40 36 High Low Average High Low Average
2:00 43 61 41 36 Leq    (Average) 69 46 58 53 42 49
3:00 46 58 43 39 Lmax (Maximum) 94 60 67 67 57 61
4:00 47 59 46 41 L50    (Median) 56 44 47 52 40 45
5:00 52 64 51 48 L90    (Background) 45 41 43 49 36 41
6:00 53 66 52 49
7:00 48 60 48 45 Computed Ldn, dB 58
8:00 48 68 46 43 % Daytime Energy 92%
9:00 51 72 45 41 % Nighttime Energy 8%
10:00 49 71 45 41
11:00 50 66 48 44
12:00 51 64 47 42
13:00 69 94 56 45
14:00 49 62 47 43
15:00 48 63 46 42
16:00 48 70 44 41
17:00 47 63 45 42
18:00 46 64 44 41
19:00 48 65 45 42
20:00 49 68 47 44
21:00 49 60 48 45
22:00 52 67 50 44
23:00 48 61 46 42

Statistical Summary
Daytime (7 a.m. - 10 p.m.) Nighttime (10 p.m. - 7 a.m.)

Friday, June 19, 2015
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Appendix B-11

2015-129 The Fruit Yard Project
Ambient Noise Monitoring Results - Site 4

Hour Leq Lmax L50 L90
0:00 46 64 44 39
1:00 44 59 42 37 High Low Average High Low Average
2:00 44 59 42 37 Leq    (Average) 55 45 49 55 43 49
3:00 43 59 40 37 Lmax (Maximum) 80 57 66 74 57 62
4:00 44 59 43 39 L50    (Median) 48 42 44 51 40 44
5:00 55 74 51 48 L90    (Background) 45 38 41 48 37 41
6:00 52 64 50 47
7:00 53 80 48 45 Computed Ldn, dB 55
8:00 46 63 45 42 % Daytime Energy 66%
9:00 47 69 44 41 % Nighttime Energy 34%
10:00 46 63 43 40
11:00 47 65 43 40
12:00 47 62 43 39
13:00 55 76 43 39
14:00 45 60 42 38
15:00 46 57 44 40
16:00 49 71 45 41
17:00 49 68 46 42
18:00 49 68 47 43
19:00 50 71 46 42
20:00 46 61 44 41
21:00 45 63 43 40
22:00 44 57 43 40
23:00 46 65 44 41

Statistical Summary
Daytime (7 a.m. - 10 p.m.) Nighttime (10 p.m. - 7 a.m.)

Saturday, June 20, 2015
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Appendix B-12

2015-129 The Fruit Yard Project
Ambient Noise Monitoring Results - Site 4

Hour Leq Lmax L50 L90
0:00 44 60 43 39
1:00 44 58 41 36 High Low Average High Low Average
2:00 42 60 39 35 Leq    (Average) 51 43 48 53 40 47
3:00 41 59 39 34 Lmax (Maximum) 73 58 66 74 52 61
4:00 40 52 39 35 L50    (Median) 46 41 44 49 39 42
5:00 53 74 49 44 L90    (Background) 42 38 40 44 34 38
6:00 48 64 46 43
7:00 48 64 44 41 Computed Ldn, dB 53
8:00 46 65 43 40 % Daytime Energy 70%
9:00 47 66 43 39 % Nighttime Energy 30%
10:00 44 60 43 39
11:00 49 70 44 40
12:00 51 73 42 39
13:00 43 58 41 38
14:00 44 59 42 38
15:00 45 64 43 39
16:00 45 62 43 40
17:00 51 71 45 41
18:00 50 70 45 41
19:00 49 72 45 41
20:00 47 71 44 41
21:00 48 68 46 42
22:00 45 59 43 40
23:00 45 67 41 37

Statistical Summary
Daytime (7 a.m. - 10 p.m.) Nighttime (10 p.m. - 7 a.m.)

Sunday, June 21, 2015
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Ldn: 67 dB

2015-129 The Fruit Yard Project
Ambient Noise Monitoring Results - Site 1

Friday, June 19, 2015

Appendix C-1
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Ldn: 66 dB

Appendix C-2
2015-129 The Fruit Yard Project

Ambient Noise Monitoring Results - Site 1
Saturday, June 20, 2015
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Ldn: 64 dB

Appendix C-3
2015-129 The Fruit Yard Project

Ambient Noise Monitoring Results - Site 1
Sunday, June 21, 2015
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Ldn: 71 dB

Appendix C-4
2015-129 The Fruit Yard Project

Ambient Noise Monitoring Results - Site 2
Friday, June 19, 2015
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Ldn: 71 dB

Appendix C-5
2015-129 The Fruit Yard Project

Ambient Noise Monitoring Results - Site 2
Saturday, June 20, 2015
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Ldn: 69 dB

Appendix C-6
2015-129 The Fruit Yard Project

Ambient Noise Monitoring Results - Site 2
Sunday, June 21, 2015
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Ldn: 67 dB

Appendix C-7
2015-129 The Fruit Yard Project

Ambient Noise Monitoring Results - Site 3
Friday, June 19, 2015
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Ldn: 66 dB

Appendix C-8
2015-129 The Fruit Yard Project

Ambient Noise Monitoring Results - Site 3
Saturday, June 20, 2015
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Ldn: 65 dB

Appendix C-9
2015-129 The Fruit Yard Project

Ambient Noise Monitoring Results - Site 3
Sunday, June 21, 2015
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Ldn: 58 dB

Appendix C-10
2015-129 The Fruit Yard Project

Ambient Noise Monitoring Results - Site 4
Friday, June 19, 2015
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Ldn: 55 dB

Appendix C-11
2015-129 The Fruit Yard Project

Ambient Noise Monitoring Results - Site 4
Saturday, June 20, 2015
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Ldn: 53 dB

Appendix C-12
2015-129 The Fruit Yard Project

Ambient Noise Monitoring Results - Site 4
Sunday, June 21, 2015
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Appendix E-1
Measured Noise Levels Directly Behind Ampitheater Berm

The Fruit Yard Amphitehater Simulation - June 18, 2015
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Appendix E-2
Measured Noise Levels at Receptor G (see Figure 1)

The Fruit Yard Event Ampitheater Simulation - June 18, 2015

100' reference location

receptor G
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Project #:
Description:
Ldn/CNEL: Ldn
Hard/Soft: Soft

% Med. % Hvy. Offset
Segment Roadway Name Segment Description ADT Day % Eve % Night % Trucks Trucks Speed Distance (dB)

1 Yosemite Boulevard West of Project Site 3,533 80 20 2 1 55 100
2 Yosemite Boulevard East of Project Site 5,247 80 20 2 1 55 100
3 Albers Road North of Project Site 6,300 80 20 2 1 55 100
4 Geer Road South of Project Site 6,887 80 20 2 1 55 100

Appendix F-1

2015-129 The Fruit Yard Events

FHWA-RD-77-108 Highway Traffic Noise Prediction Model

Existing

Data Input Sheet
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Project #:
Description:
Ldn/CNEL: Ldn
Hard/Soft: Soft

% Med. % Hvy. Offset
Segment Roadway Name Segment Description ADT Day % Eve % Night % Trucks Trucks Speed Distance (dB)

1 Yosemite Boulevard West of Project Site 936 80 20 1 0 55 100
2 Yosemite Boulevard East of Project Site 351 80 20 1 0 55 100
3 Albers Road North of Project Site 468 80 20 1 0 55 100
4 Geer Road South of Project Site 585 80 20 1 0 55 100

Appendix F-2

2015-129 The Fruit Yard Events

FHWA-RD-77-108 Highway Traffic Noise Prediction Model

Project

Data Input Sheet
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