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Introduction 

The San Joaquin Valley Christian School Association (SJVCSA) is proposing to construct and 
operate a K‐12th grade school on a currently vacant project site located immediately south of the 
Burlington Northern Santa Fe railroad (BNSF), east of Ranchero Lane, within the urban 
community of Franklin-Beachwood in Merced County.  The project area and site plan are 
presented as Figures 1 and 2, respectively.   
 
Planning Partners, Inc., (Planning Partners) has retained Bollard Acoustical Consultants, Inc. 
(BAC) to prepare this noise study report identifying existing noise sources within or affecting the 
project area, quantifying baseline ambient noise conditions within the project area, and identifying 
noise impacts and mitigation measures associated with development within the project area.  It is 
intended that information contained in this report will be utilized in the development of the Noise 
Section of the Environmental Impact Report (EIR) to be prepared for the project area. 

Acoustical Fundamentals and Terminology 

The Decibel 

Noise is simply described as unwanted sound.  Sound is defined as any pressure variation in air 
that the human ear can detect.  If the pressure variations occur frequently enough (at least 20 
times per second), they can be heard and are called sound.  The number of pressure variations 
per second is called the frequency of sound, and is expressed as cycles per second, called Hertz 
(Hz). 

Discussing sound directly in terms of pressure would require a very large and awkward range of 
numbers.  To avoid this, the decibel (dB) scale was devised.  The decibel scale uses the hearing 
threshold (20 micropascals of pressure), as a point of reference, defined as 0 dB.  Other sound 
pressures are compared to the reference pressure and the logarithm is taken to keep the numbers 
in a practical range.  The dB scale allows a million-fold increase in pressure to be expressed as 
120 dB.   

A-Weighting 

To better relate overall sound levels and loudness to human perception, frequency-dependent 
weighting networks were developed. There is a strong correlation between the way humans 
perceive sound and A-weighted sound levels.  For this reason, the A-weighted sound level has 
become the standard tool of environmental noise assessment for community exposures.  All 
sound levels expressed in this section are A-weighted sound levels, unless noted otherwise.  
Definitions of acoustical terminology are provided in Appendix A. 
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Community Noise 

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), 
over a given time period (usually one hour).  The Leq is the foundation of the day-night average 
noise descriptor, and shows very good correlation with community response to noise for the 
average person. 

The Ldn is based upon the average noise level over a 24-hour day, with a +10 dB weighting applied 
to noise occurring during nighttime (10:00 p.m. to 7:00 a.m.) hours.  The nighttime penalty is 
based upon the assumption that people react to nighttime noise exposures as though they were 
twice as loud as daytime exposures.  Because Ldn represents a 24-hour average, it tends to 
disguise short-term variations in the noise environment.  Where short-term noise sources are an 
issue, noise impacts may be assessed in terms of maximum noise levels, hourly averages, or 
other statistical descriptors. 

Perception of Loudness  

The perceived loudness of sounds and corresponding reactions to noise are dependent upon 
many factors, including sound pressure level, duration of intrusive sound, frequency of 
occurrence, time of occurrence, and frequency content.  As mentioned above; however, within 
the usual range of environmental noise levels, perception of loudness is relatively predictable, 
and can be approximated by weighing the frequency response of a sound level meter by means 
of the standardized A-weighing network.  Table 1 shows examples of noise levels for several 
common noise sources and environments. 

Sound Propagation 

It is commonly understood that sound decreases with distance.  But the propagation of sound is 
dependent on considerably more variables than distance alone.  Those variables include the type 
of noise source (point, moving point, or line sources), the directionality of the noise source, the 
frequency content of the source (low frequency sound is absorbed in the atmosphere at a slower 
rate than high-frequency sound and therefore “carries” farther), atmospheric conditions (wind, 
temperature, humidity, gradients), ground type (dirt, grass fields, concrete, etc.), shielding 
(structures, noise barriers, topography), and vegetation. 

For this project, proposed residential receptors are located within fairly close proximity to the 
major noise sources.  At short distances between the source and receptor, the effects of the 
atmosphere on sound propagation are diminished, as those effects become more pronounced at 
distances in excess of 300 feet. 

For the purposes of assessing noise sources within the project area, traffic on public roadways 
are considered “moving point” sources.  The sound level decay rate for this type of source is 4.5 
dB per doubling of distance from the source.   
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Table 1 

Examples of Noise Sources
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Perception of Changes in Noise Levels 

Table 2 is based upon recommendations made in August 1992 by Federal Interagency Committee 
on Noise (FICON) to provide guidance in the assessment of changes in ambient noise levels 
resulting from aircraft operations.  The recommendations are based upon studies that relate 
aircraft noise levels to the percentage of persons highly annoyed by noise.  Although the FICON 
recommendations were specifically developed to assess aircraft noise impacts, these criteria 
have been applied to other sources of noise similarly described in terms of cumulative noise 
exposure metrics such as the Ldn. 

Table 2 
Significance of Changes in Cumulative Noise Exposure 

Ambient Noise Level Without Project, Ldn Increase Required for Significant Impact 

<60 dB +5.0 dB or more 

60-65 dB +3.0 dB or more 

>65 dB +1.5 dB or more 

 Source:  Federal Interagency Committee on Noise (FICON ) 

According to Table 2, an increase in noise from similar sources of 5 dB or more would be 
noticeable where the ambient level is less than 60 dB.  Where the ambient level is between 60 
and 65 dB, an increase in noise of 3 dB or more would be noticeable, and an increase of 1.5 dB 
or more would be noticeable where the ambient noise level exceeds 65 dB Ldn.  The rationale for 
the Table 2 criteria is that, as ambient noise levels increase, a smaller increase in noise resulting 
from a project is sufficient to cause annoyance. 

Criteria for Acceptable Noise Levels 

Merced County General Plan 

The Noise Element of the Merced County General Plan provides a basis for comprehensive local 
policies to control and abate environmental noise and to protect the citizens of Merced County 
from excessive noise exposure.  The fundamental goals of the Noise Element are as follows: 

 All citizens of the County free from the harmful effects of excessive noise. 

 Noise generating land uses and facilities important to the economic health of the 
County are not adversely affected by incompatible land uses. 

To achieve these goals, the Noise Element contains specific policies and establishes noise level 
limits for both transportation and non-transportation noise sources.  The following County noise 
level standards and policies would be applicable to this project.   
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Merced County General Plan Table HS‐1, shown below, provides the noise level standards for 
noise‐sensitive areas affected by transportation noise sources (traffic, railroad, & aircraft). Table 
HS‐2 shows the interior and exterior noise level standards for noise‐sensitive areas affected by 
non‐transportation noise sources in the County.  
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Policy HS‐7.1: Noise Standards for New Land Uses 
 

Require new development projects to meet the standards shown in Tables HS‐1 and HS‐2, at the 
property line of the proposed use, through either project design or other noise mitigation 
techniques.  
 
Policy HS‐7.2: Acoustical Analysis Requirements 

 
Require development project applicants to prepare an acoustical analysis as part of the 
environmental review process when noise‐sensitive land uses are proposed in areas exposed to 
existing or projected exterior noise levels exceeding the levels shown in Tables HS‐1 and HS‐2. 
The acoustical analysis shall: 

 
a) Be the responsibility of the applicant; 

b) Be prepared by qualified persons experienced in the fields of environmental noise 
assessment and architectural acoustics; 

c) Include representative noise level measurements with sufficient sampling periods and 
locations to adequately describe local conditions; 

d) Estimate projected future (20 year) noise levels relative to the standards shown in Tables 
HS‐1 and HS‐2 at the property line of the proposed use; 

e) Recommend appropriate mitigation to achieve compliance with the adopted policies and 
standards in this element; and 

f) Estimate interior and exterior noise exposure after the prescribed mitigation measures 
have been implemented at the property line. 

 

Policy HS‐7.5: Noise Generating Activities  
 

Limit noise generating activities, such as construction, to hours of normal business operation.  
 

Policy HS‐7.8: Project Design  
 

Require land use projects to comply with adopted noise standards through proper site and 
building design, such as building orientation, setbacks, natural barriers (e.g., earthen berms, 
vegetation), and building construction practices. Only consider the use of soundwalls after all 
design‐related noise mitigation measures have been evaluated or integrated into the project or 
found infeasible.  
 
Policy HS‐7.12: New Project Noise Mitigation Requirements  
 
Require new projects to include appropriate noise mitigation measures to reduce noise levels in 
compliance with the Table HS‐2 standards within sensitive areas. If a project includes the creation 
of new non‐transportation noise sources, require the noise generation of those sources to be 
mitigated so they do not exceed the interior and exterior noise level standards of Table HS‐2 at 
existing noise‐sensitive areas in the project vicinity. However, if a noise‐generating use is 
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proposed adjacent to lands zoned for residential uses, then the noise generating use shall be 
responsible for mitigating its noise generation to a state of compliance with the standards shown 
in Table HS‐2 at the property line of the generating use in anticipation of the future residential 
development.  

 
Policy HS‐7.13: Noise Exemptions 

 
Support the exemption of the following noise sources from the standards in this element: 

 
a) Emergency warning devices and equipment operated in conjunction with emergency 

situations, such as sirens and generators which are activated during power outages. The 
routine testing of such warning devices and equipment shall also be exempt provided such 
testing occurs during daytime hours. 

b) Activities at schools, parks, or playgrounds, provided such activities occur during daytime 
hours. 

c) Activities associated with County‐permitted temporary events and festivals. 

Existing (Baseline) Noise Environment 

The existing noise environment within the overall project area varies by location and is defined by 
a combination of noise sources.  The most pervasive noise source affecting the project area is 
surface traffic on Santa Fe Drive, Dan Ward Drive and other local and distant roadways.  In 
addition, the project area is intermittently affected by railroad noise during passages of trains on 
the adjacent BNSF tracks.  

Existing Traffic Noise Environment 

To describe noise levels because of traffic, the Federal Highway Administration Highway Traffic 
Noise Prediction Model (FHWA RD-77-108) was used.  The FHWA model is based upon the 
Calveno reference noise factors for automobiles, medium trucks and heavy trucks, with 
consideration given to vehicle volume, speed, roadway configuration, distance to the receiver, 
and the acoustical characteristics of the site.  

Baseline FHWA Model traffic volume inputs were obtained from the traffic impact analysis 
(September, 2015).  Table 3 shows the predicted existing traffic noise levels at a reference 
distance of 50 feet from the roadway centerlines, as well as the distances to the unshielded Ldn 
contours.  The FHWA Model Inputs for baseline conditions are provided in Appendix B-1. 
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Table 3 
Existing (Baseline) Traffic Noise Levels @ 50 feet and Distances to Traffic Noise Contours 

San Joaquin Valley Christian School Development – Merced County 

 Ldn @ 50 
feet, (dB) 

Distance to Ldn Contour (feet) 

Segment Roadway Segment Description 70 dB 65 dB 60 dB 

1 Santa Fe Dr West of Franklin Rd 74 94 203 437 

2 Santa Fe Dr East of Belcher to Beachwood Dr 73 77 166 359 

3 Santa Fe Dr East of Beachwood Dr 73 85 183 394 

4 Beachwood Dr South of Santa Fe Dr 62 15 33 71 

5 Dan Ward Rd East of Franklin Rd 58 8 16 35 

6 Dan Ward Rd West of Beachwood Dr 57 7 15 33 

Source:  FHWA-RD-77-108 with traffic inputs provided by Environmental Planning Partners, Inc. 

Existing General Ambient Noise Environment within the Project Area 

To quantify the existing ambient noise environment, long-term (continuous) ambient noise level 
measurements were conducted at three locations within or adjacent to the proposed project area 
on September 10, 2015.  The locations of the continuous noise monitoring sites are shown in 
Figure 1. 

Larson Davis Laboratories (LDL) Model 820 precision integrating sound level meters were used 
for the long-term ambient noise level measurement surveys.  The meters were calibrated before 
use with LDL Model CAL200 acoustical calibrators prior to use to ensure the accuracy of the 
measurements.  The equipment used meets all pertinent specifications of the American National 
Standards Institute.   

The results of the long-term ambient noise measurement survey are summarized in Table 4 with 
the detailed results provided in Appendix C.  The Table 4 data indicate that existing noise levels 
within the project area vary, depending on location of the noise monitoring site relative to nearby 
noise sources. Inspection of the data showed that the monitoring location nearest Santa Fe Drive 
recorded the highest noise levels during the noise monitoring periods to the passages of freight 
and passenger trains on the adjacent BNSF tracks. 

Table 4 
Long-term Ambient Noise Level Monitoring Summary 

San Joaquin Valley Christian School Development – Merced County 

Site1 
Measured Noise Levels, dBA2 

Ldn Notes/Source 

1 81 Santa Fe Drive dominant source 

2 67 Dan Ward Drive dominant source 

3 65 Residential neighborhood dominant source 

Notes: 
1 Noise monitoring locations illustrated on Figure 1. 
2 Noise level descriptor (Ldn) defined in Appendix A. 

Source: Bollard Acoustical Consultants, Inc. (BAC) 
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Standards of Significance Applied to this Project 

The following standards of significance, which are based on the California Environmental Quality 
Act Guidelines (State CEQA Guidelines) in conjunction with adopted local noise policy and 
appropriate noise standards as described above, are applied to this project: 

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

 
For transportation noise affecting existing or proposed noise-sensitive land uses within the 
project site, the noise standards of Table HS-1 are applied.   
 
For Non-transportation noise sources affecting existing or proposed noise-sensitive land 
uses within the project site, the noise standards of Table HS-2 are applied.   

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

The sensitive areas of the project site are is not appreciably affected by existing vibration 

sources, nor does the project propose appreciable sources of vibration.  As a result, an 

analysis of vibration impacts associated with this project is not warranted.   

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

The following criteria are used to assess the significance of project-related traffic noise 

level increases:  

 
1.  Where existing traffic noise levels are less than 60 dB Ldn at the outdoor activity 

areas of noise-sensitive uses, a +5 dB Ldn increase in noise levels due to roadway 

improvement projects will be considered significant; and 

2. Where existing traffic noise levels range between 60 and 65 dB Ldn at the outdoor 

activity areas of noise-sensitive uses, a +3 dB Ldn increase in noise levels due to 

roadway improvement projects will be considered significant; and  

3. Where existing traffic noise levels are greater than 65 dB Ldn at the outdoor activity 

areas of noise-sensitive uses, a +1.5 dB Ldn increase in noise levels due to 

roadway improvement projects will be considered significant. 

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

A substantial temporary increase in noise levels is defined using the criteria shown above 

in threshold C.   
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e) 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, would the project expose 
people residing or working in the project to excessive noise levels. 
 

The project site is located over 2 miles away from the nearest airport, Merced County 

Castle Airport.  Evaluation of aircraft noise impacts with Merced County Castle Airport is 

not warranted for this project. 

f) For a project within the vicinity of a private airstrip, would the project expose people 
residing or working in the project site to excessive noise levels. 

 
No private airstrips were identified in the project vicinity so an evaluation of aircraft noise 

impacts associated with such facilities is not warranted for this project. 

Impacts and Mitigation Measures  

For this project, noise impacts both due to and upon the proposed San Joaquin Valley Christian 
School development are assessed.  Noise impacts due to (resulting from), the proposed project 
would occur if project-generated traffic causes a substantial increase in traffic noise levels at 
existing, off-site, noise-sensitive land uses in the immediate project vicinity, or if noise generated 
by on-site activities exceeded the Merced County General Plan noise standards at neighboring 
residential uses.  

Noise impacts upon the proposed project would result if railroad noise exposure at the outdoor 
playing fields and interior spaces of classrooms would exceed the Merced County General Plan 
noise standards shown in Tables HS-1.   

The following sections separately evaluate noise impacts due to and upon the project 
development.  

Off-Site Noise Impacts due to the San Joaquin Valley Christian School 

Offsite Traffic Noise Impact Evaluation 

To assess offsite traffic noise impacts due to the project, existing and future traffic noise levels 
were predicted for the local area roadways, both with and without traffic generated by the 
proposed project.  The project and no-project noise levels are compared and the noise level 
increases resulting from the project are assessed relative to the Significance Criteria cited above.  

The FHWA Model was used to predict existing and existing plus project traffic noise levels, and 
the project-related noise level increases.  Tables 5 & 6 show existing and future (cumulative) 
traffic noise exposure along the project area roadways both with and without the proposed project, 
including the traffic noise levels due to the project. Appendix B provides the traffic noise prediction 
model inputs, and the FHWA Model results are provided in Appendix D. 
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Table 5 
Existing Versus Existing Plus Project Traffic Noise Levels 

San Joaquin Valley Christian School Development – Merced County 

 Ldn, dB @ 50 feet 

Change 
Substantial 
Increase? Segment Roadway Segment Description Existing 

Existing 
Plus 

Project 

1 Santa Fe Dr West of Franklin Rd 74 74 0 No 

2 Santa Fe Dr East of Belcher to Beachwood Dr 73 73 0 No 

3 Santa Fe Dr East of Beachwood Dr 73 73 0 No 

4 Beachwood Dr South of Santa Fe Dr 62 62 0 No 

5 Dan Ward Rd East of Franklin Rd 58 58 0 No 

6 Dan Ward Rd West of Beachwood Dr 57 58 +1 No 

Source:  FHWA-RD-77-108 with traffic inputs provided by Environmental Planning Partners, Inc. 

 

 

Table 6 
Cumulative Versus Cumulative Plus Project Traffic Noise Levels 

San Joaquin Valley Christian School Development – Merced County 

 Ldn, dB @ 50 feet 

Change 
Substantial 
Increase? Segment Roadway Segment Description Cumulative 

Cumulative 
Plus 

Project 

1 Santa Fe Dr West of Franklin Rd 76 76 0 No 

2 Santa Fe Dr East of Belcher to Beachwood Dr 73 73 0 No 

3 Santa Fe Dr East of Beachwood Dr 75 75 0 No 

4 Beachwood Dr South of Santa Fe Dr 64 64 0 No 

5 Dan Ward Rd East of Franklin Rd 59 59 0 No 

6 Dan Ward Rd West of Beachwood Dr 58 59 +1 No 

Source:  FHWA-RD-77-108 with traffic inputs provided by Environmental Planning Partners, Inc. 

 

Impact 1: Project-Generated Traffic Noise Increase   

Development within the project area would cause increases in existing and future 
traffic noise levels on the local roadway network. A total of 6 existing roadway 
segments were evaluated (see Tables 5 & 6), and it was determined that the 
project-related traffic noise level increase relative to existing traffic noise levels 
without the project would range from having no change to +1 dB.  Of the 6 
segments evaluated, the increase was not considered to be substantial on any of 
the roadways affected by project-generated traffic relative to the significance 
criteria cited above.  As a result, off-site traffic noise impacts resulting from project-
generated traffic are considered to be less than significant. 
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Evaluation of Noise Impacts at Neighboring Residences Associated with On-Site School 
Activities (Playing Fields and On-Site Circulation and Parking) 

Playing Field Noise Impacts on Nearby Existing Residences 

As noted in the Criteria Section of this report, Merced County requires that non-transportation 
noise levels impacting residential land uses not exceed 55 dB L50 and 75 dB Lmax at outdoor 
activity areas of residential land uses during daytime hours.  The proposed school would not be 
in operation during nighttime hours so only the daytime noise standards would apply to this 
project. 

To predict future noise exposure at the nearest residential land uses to the south of the proposed 
San Joaquin Valley Christian School project area, BAC file data for school playing fields and 
outdoor activities were used.  Those data were projected from the effective noise center of the 
various playing fields to the neighboring residential land uses using accepted sound propagation 
algorithms (6 dB decrease per doubling of distance from the noise source). The results of the 
outdoor playing field noise assessment are shown in Table 7.  

Table 7 
Predicted Playing Field Noise Levels at Nearby Residences 

San Joaquin Valley Christian School Development – Merced County 

  
Predicted Noise Levels at 

Nearest Residences 

Noise Sensitive Location 
Distance from Center 

of Play Area, (feet) L50 Lmax 

Merced County Daytime Noise Standard (Table HS-2)  55 75 

Reference Playing Field Sound Pressure Levels 100 55 75 

Youth Soccer Field 240 47 67 

JV Softball Field 200 49 69 

JV Baseball Field 180 50 70 

Pool Area 230 48 68 

Source:  BAC 

 

Impact 2: Impacts due to Nearby Playing Fields Activities on Nearby Residences 

The Table 7 data indicates that predicted noise levels from future playing fields is 
predicted to satisfy the County’s daytime 55 dB L50 and 75 dB Lmax exterior noise 
standard at the nearest residences.  As a result, this impact is considered less-
than significant. 
 

On-Site Circulation and Parking Lot Noise Impacts on Existing Residences 

To predict future noise exposure from on-site circulation and parking lot activities at the nearest 
residential land uses, BAC file data collected at parking lots were used. That analysis indicates 
that noise generated by onsite circulation and parking lot movements could cause an exceedance 
of the Merced County General Plan noise standards at some neighboring residences to the south 
and west of the project site.  Specifically, median noise levels of 60-63 dB L50 are predicted at 
the nearest residences during peak hours of parking lot activity.   
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Impact 3: Impacts due to School Parking Lot Noise on Nearby Residences 
Predicted noise levels from future playing fields predicted to exceed the Merced 
County daytime 55 dB L50 exterior noise standard at the nearest residences during 
peak periods of parking lot activity.  As a result, this impact is considered 
significant. 

 

Mitigation for Impact 3: Construction of Noise Barriers 

To reduce noise generated by parking lot activities and on-site circulation to a state 
of compliance with applicable Merced County General Plan noise standards, the 
construction of a solid noise barrier at the location shown on Figure 2 would be 
required. This analysis concludes that a 6-foot tall barrier at that location would be 
adequate to reduce on-site circulation noise levels to below the County’s 55 dB L50 
noise level standard.   

Significance after Mitigation:  Less than Significant 

Railroad Noise Impacts upon the San Joaquin Valley Christian School 

As noted in the Criteria Section of this report, Merced County requires that future traffic noise 
levels in new school developments not exceed 70 dB Ldn at outdoor activity areas and 40 dB Ldn 
inside classrooms.  There is an existing active railroad system that borders the northeast 
boundary of the proposed school site.   

To predict railroad noise exposure at proposed outdoor playing fields and classroom interiors of 
the San Joaquin Valley Christian School project area, the long-term ambient noise level data 
collected at noise measurement Site 1 shown on Figure 1 were utilized.  The results of the ambient 
monitoring at Site 1 indicate that there were 69 apparent railroad passbys over the span of the 
46-hour noise monitoring period, for an average of 36 trains per day.  For a conservative estimate 
of railroad noise exposure, BAC assumed 40 trains per day passing the project site.  From that 
data, the railroad noise exposure at a reference distance of 100 feet from the railroad tracks was 
computed to be 76 dB Ldn. 

The reference railroad sound exposure data cited above was projected to the centers of the 
nearest outdoor activity areas and classrooms on the project site and the results are shown in 
Table 8.  The Table 8 data assume a 25 dB building façade noise reduction provided by the school 
buildings for the calculation of interior noise levels.   
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Table 8 
Predicted Railroad Noise Levels on Noise-Sensitive Receptors Within Project Area 

San Joaquin Valley Christian School Development – Merced County 

   

 
Merced County Noise Standards, 

Ldn 

Noise Sensitive Location 
Distance from 
Tracks, (feet) Ldn 

 
Exterior Interior 

Reference 100 76 -- -- 

Nearest Softball Field 250 64 70 -- 

Football Stadium 350 62 70 -- 

Equestrian Corral 175 66 70 -- 

Lower Wing Building Facade 700 32 -- 40 

Agricultural Building Facade 420 36 -- 45 

Source:  BAC 

Impact 4: Railroad Noise Levels on Playing Fields and School Classrooms 

The Table 8 data indicate that railroad noise levels are predicted to satisfy 
the County’s 70 dB Ldn exterior noise standard at playing fields and the 
County’s 40 dB Ldn interior noise level standard within classrooms. As a 
result, this impact is considered less-than significant.  

Construction Noise Impacts 

Impact 5: Impacts associated with Project Construction 

During the construction phases of the project, noise from on-site 
construction activities, including infrastructure construction, grading, and 
development of a variety of land use types, would add to the noise 
environment in the project vicinity.   

Activities involved in construction would typically generate maximum noise 
levels ranging from 85 to 90 dB at a distance of 50 feet.  Noise would also 
be generated during the construction phase by increased truck traffic on 
area roadways.  A significant project-generated noise source would be 
truck traffic associated with transport of heavy materials and equipment to 
and from construction sites.  

Provided construction activities occur between the hours of 6 am – 8 pm 
during weekdays, and 7 am – 8 pm on weekends, construction activities 
would be exempt from the provisions of the Merced County Noise 
Ordinance (10.60).  Because on-site construction activities are proposed 
to adhere to the County’s requirements, no adverse on-site or off-site 
construction noise effects are identified for this project and this impact is 
considered less than significant. 

 



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  



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 Sante Fe Drive West of Franklin Road 21,173 85 15 2 5 55 50
2 Sante Fe Drive East of Belcher to Beachwood Dr 15,766 85 15 2 5 55 50
3 Sante Fe Drive East of Beachwood Drive 18,135 85 15 2 5 55 50
4 Beachwood Drive South of Santa Fe Drive 7,611 85 15 2 2 25 50
5 Dan Ward Road East of Franklin 2,700 85 15 2 2 25 50
6 Dan Ward Road West of Beachwood Drive 2,389 85 15 2 2 25 50

Appendix B-1

2015-085

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

Existing (Baseline)

Data Input Sheet



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 Sante Fe Drive West of Franklin Road 250 100 0 2 1 55 50
2 Sante Fe Drive East of Belcher to Beachwood Dr 0 100 0 2 1 55 50
3 Sante Fe Drive East of Beachwood Drive 640 100 0 2 1 55 50
4 Beachwood Drive South of Santa Fe Drive 800 100 0 2 1 25 50
5 Dan Ward Road East of Franklin 600 100 0 2 1 25 50
6 Dan Ward Road West of Beachwood Drive 1,040 100 0 2 1 25 50

Appendix B-2

2015-085

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

2035 Project Only (Full Occupancy)

Data Input Sheet



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 Sante Fe Drive West of Franklin Road 35,060 85 15 2 5 55 50
2 Sante Fe Drive East of Belcher to Beachwood Dr 17,075 85 15 2 5 55 50
3 Sante Fe Drive East of Beachwood Drive 26,750 85 15 2 5 55 50
4 Beachwood Drive South of Santa Fe Drive 10,370 85 15 2 2 25 50
5 Dan Ward Road East of Franklin 3,340 85 15 2 2 25 50
6 Dan Ward Road West of Beachwood Drive 2,910 85 15 2 2 25 50

Appendix B-3

2015-085

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

2035 Cumulative No Project (Dirt)

Data Input Sheet



Ldn: 81 dB

San Joaquin Valley Christian School
Ambient Noise Monitoring Results - Site 1

Thursday, September 10, 2015

Appendix C-1
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Ldn: 67 dB

Appendix C-2
San Joaquin Valley Christian School

Ambient Noise Monitoring Results - Site 2
Thursday, September 10, 2015
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Ldn: 65 dB

Appendix C-3
San Joaquin Valley Christian School

Ambient Noise Monitoring Results - Site 3
Thursday, September 10, 2015
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Project #:
Description:
Ldn/CNEL: Ldn
Hard/Soft: Soft

Medium Heavy
Segment Roadway Name Segment Description Autos Trucks Trucks Total

1 Sante Fe Drive West of Franklin Road 72 62 70 74
2 Sante Fe Drive East of Belcher to Beachwood Dr 70 61 69 73
3 Sante Fe Drive East of Beachwood Drive 71 61 69 73
4 Beachwood Drive South of Santa Fe Drive 57 52 60 62
5 Dan Ward Road East of Franklin 53 48 55 58
6 Dan Ward Road West of Beachwood Drive 52 47 55 57

Existing (Baseline)

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

2015-085

Appendix D-1



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

Medium Heavy
Segment Roadway Name Segment Description Autos Trucks Trucks Total

1 Sante Fe Drive West of Franklin Road 49 39 40 50
2 Sante Fe Drive East of Belcher to Beachwood Dr - - - -
3 Sante Fe Drive East of Beachwood Drive 53 43 44 54
4 Beachwood Drive South of Santa Fe Drive 44 39 43 47
5 Dan Ward Road East of Franklin 43 37 42 46
6 Dan Ward Road West of Beachwood Drive 45 40 44 48

2035 Project Only (Full Occupancy)

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

2015-085

Appendix D-2



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

Medium Heavy
Segment Roadway Name Segment Description Autos Trucks Trucks Total

1 Sante Fe Drive West of Franklin Road 74 64 72 76
2 Sante Fe Drive East of Belcher to Beachwood Dr 71 61 69 73
3 Sante Fe Drive East of Beachwood Drive 73 63 71 75
4 Beachwood Drive South of Santa Fe Drive 59 54 61 64
5 Dan Ward Road East of Franklin 54 49 56 59
6 Dan Ward Road West of Beachwood Drive 53 48 56 58

2035 Cumulative No Project (Dirt)

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

2015-085

Appendix D-3




