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INTRODUCTION   
 
The proposed St. Maria Goretti Parish project includes the construction of a new Catholic Church 
Parish at 8800 Bradshaw Road in the City of Elk Grove, California.  The Project site consists of a 
17.32 acre site (APN: 121-022-0008) located at 8800 Bradshaw Road, approximately 200 yards north 
of Sheldon Road.  Figure 1 shows the project site plan. 
 
The Project would be developed in three (3) phases. Phase-1A includes a 600 seat church, office 
space and meeting rooms within a multi-purpose building of approximately 16,100 total square feet 
(sf). Phase 1 would also include a plaza and 244 parking spaces to accommodate the parking needs of 
Phase I, such as during the Christmas and Easter seasons.  Landscaping and frontage improvements 
are also included.  If approved, the Diocese could begin construction of Phase 1 as early as summer 
2009.  Construction would occur M-F from 7:00 a.m. to 5:00 p.m. and would take approximately 1 
year for Phase-lA. 
 
Phase 1B includes the construction of a 4 bedroom, approximately 3,500 sf Rectory to be used as a 
residence by the parish priest(s). The Diocese would begin construction of the Rectory upon 
completion of Phase-1A (e.g., 2010.) Construction activities would occur M-F 7:00 a.m. to 5:00 p.m. 
 
Phase-2 includes the construction of a single story K-8 elementary school (similar in size to Good 
Shepherd Parish on Racquet Court) with one classroom per grade. Phase-2 includes two stand alone 
classroom buildings and one administrative office building, totaling approximately 23,000 sf.   Phase-
2 will also include unlighted grass play areas. Construction of Phase-2 could begin roughly 3-5 years 
after occupancy of Phase-lA, or in 2012-2014.  
 
Phase-3 includes construction of the main 960 seat church, totaling approximately 22,000 sf. and 
conversion of the Phase I church building to a multi-purpose facility (e.g., meeting and office space), 
and construction of the remaining number of parking spaces needed for build-out. Phase 3, is 
expected to begin in 2021 and be complete by 2024. 
 
The proposed design of the church building is "Mediterranean" with slump block/plaster walls, 
stained wood beams and wall trim.  The main roofs will be clay tile.  Mechanical equipment such as 
the HVAC unit(s) would be hidden from view by being placed in roof wells. 
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Operations 
 
At full build-out, the project would include a 960 seat church. The church would generally hold mass 
on Saturday evenings from 5:00 to 6:00.  Three masses would also be held on Sundays at 8:00 a.m., 
9:30 a.m. and noon. 
 
The parish office would be open from 9:00 a.m. to 4:00 p.m. M-F.  The Project would employ 
approximately 14 people at build-out (i.e. one priest, one principal, one parish secretary, one school 
secretary, nine teachers and one bookkeeper). 
 
Occasional funeral masses and weddings would also be held.  Based on the average existing number 
of funerals and weddings currently held at other parishes, it is expected that the proposed Project 
would accommodate roughly 3 funerals and 2 weddings a month.  Funeral masses are generally held 
on weekdays between the hours of 10-2 for about one hour.  Weddings are typically held on 
Saturdays during the afternoon. 
 
During peak worship times such as Christmas and Easter, the Parish would offer additional masses. 
During Easter, there is an additional mass on Good Friday between 12-3 p.m. and a 7:00 p.m. mass 
on Holy Thursday night. During Christmas, there is a midnight mass which usually begins seating 
about 11:30 PM on Christmas Eve. 
 
The school would be in session M-F from 8:00 a.m. to 3:00 p.m. roughly 171 days per year.  There is 
no school during the summer months. 
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ACOUSTIC TERMINOLOGY1 
 

Fundamentals of Acoustics 
 
Acoustics is the science of sound.  Sound may be thought of as mechanical energy of a vibrating 
object transmitted by pressure waves through a medium to human (or animal) ears.  If the pressure 
variations occur frequently enough (at least 20 times per second), then 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 or Hertz (Hz). 
 
Noise is a subjective reaction to different types of sounds.  Noise is typically defined as (airborne) 
sound that is loud, unpleasant, unexpected or undesired, and may therefore be classified as a more 
specific group of sounds.  Perceptions of sound and noise are highly subjective: one person's music is 
another's headache.   
 
Measuring sound directly in terms of pressure would require a very large and awkward range of 
numbers.  To avoid this, the decibel scale was devised.  The decibel scale uses the hearing threshold 
(20 micropascals), as a point of reference, defined as 0 dB.  Other sound pressures are then compared 
to this reference pressure, and the logarithm is taken to keep the numbers in a practical range.  The 
decibel scale allows a million-fold increase in pressure to be expressed as 120 dB, and changes in 
levels (dB) correspond closely to human perception of relative loudness. 
 
The perceived loudness of sounds is dependent upon many factors, including sound pressure level 
and frequency content.  However, within the usual range of environmental noise levels, perception of 
loudness is relatively predictable, and can be approximated by A-weighted sound levels.  There is a 
strong correlation between A-weighted sound levels (expressed as dBA) and the way the human ear 
perceives sound.  For this reason, the A-weighted sound level has become the standard tool of 
environmental noise assessment.  All noise levels reported in this section are in terms of A-weighted 
levels, but are expressed as dB, unless otherwise noted. 
 
The decibel scale is logarithmic, not linear.  In other words, two sound levels 10 dB apart differ in 
acoustic energy by a factor of 10.  When the standard logarithmic decibel is A-weighted, an increase 
of 10 dBA is generally perceived as a doubling in loudness.  For example, a 70 dBA sound is half as 
loud as an 80 dBA sound, and twice as loud as a 60 dBA sound.  
 
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 environment.  A common statistical tool to 
measure the ambient noise level is the average, or equivalent, sound level (Leq), which corresponds 
to a steady-state A weighted sound level containing the same total energy as a time varying signal 
over a given time period (usually one hour).  The Leq is the foundation of the composite noise 
descriptor, Ldn, and shows very good correlation with community response to noise.  
The day/night average level (Ldn) is based upon the average noise level over a 24-hour day, with a 
                                                 
1 For an explanation of these terms, see Appendix A: "Acoustical Terminology" 
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+10 decibel weighing 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.  CNEL is similar to Ldn, but 
includes a +3 dB penalty for evening noise. 
 
Table 1 lists several examples of the noise levels associated with common situations.  
 

Effects of Noise on People 
 
The effects of noise on people can be placed in three categories: 

• Subjective effects of annoyance, nuisance, and dissatisfaction 
• Interference with activities such as speech, sleep, and learning 
• Physiological effects such as hearing loss or sudden startling 

 
Environmental noise typically produces effects in the first two categories.  Workers in industrial 
plants can experience noise in the last category.  There is no completely satisfactory way to measure 
the subjective effects of noise or the corresponding reactions of annoyance and dissatisfaction.  A 
wide variation in individual thresholds of annoyance exists and different tolerances to noise tend to 
develop based on an individual’s past experiences with noise. 
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Thus, an important way of predicting a human reaction to a new noise environment is the way it 
compares to the existing environment to which one has adapted: the so-called ambient noise level.  In 
general, the more a new noise exceeds the previously existing ambient noise level, the less acceptable 
the new noise will be judged by those hearing it.   
 
With regard to increases in A-weighted noise level, the following relationships occur: 

• Except in carefully controlled laboratory experiments, a change of 1 dBA cannot be 
perceived; 

• Outside of the laboratory, a 3 dBA change is considered a just-perceivable difference; 

• A change in level of at least 5 dBA is required before any noticeable change in human 
response would be expected; and 

• A 10 dBA change is subjectively heard as approximately a doubling in loudness, and can 
cause an adverse response. 

 

Table 1 
Typical Noise Levels 

Common Outdoor Activities Noise Level (dBA) Common Indoor Activities 

 --110-- Rock Band 

Jet Fly-over at 300 m (1,000 ft) --100--  

Gas Lawn Mower at 1 m (3 ft) --90--  

Diesel Truck at 15 m (50 ft),
at 80 km/hr (50 mph) --80-- Food Blender at 1 m (3 ft) 

Garbage Disposal at 1 m (3 ft) 
Noisy Urban Area, Daytime

Gas Lawn Mower, 30 m (100 ft) --70-- Vacuum Cleaner at 3 m (10 ft) 

Commercial Area
Heavy Traffic at 90 m (300 ft) --60-- Normal Speech at 1 m (3 ft) 

Quiet Urban Daytime --50-- Large Business Office 
Dishwasher in Next Room 

Quiet Urban Nighttime --40-- Theater, Large Conference Room 
(Background) 

Quiet Suburban Nighttime --30-- Library 

Quiet Rural Nighttime --20-- Bedroom at Night, Concert Hall 
(Background) 

 --10-- Broadcast/Recording Studio 

Lowest Threshold of Human Hearing --0-- Lowest Threshold of Human Hearing 

Source: Caltrans, Technical Noise Supplement, Traffic Noise Analysis Protocol.  October 1998. 
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Stationary point sources of noise – including stationary mobile sources such as idling vehicles – 
attenuate (lessen) at a rate of approximately 6 dB per doubling of distance from the source, depending 
on environmental conditions (i.e. atmospheric conditions and either vegetative or manufactured noise 
barriers, etc.).  Widely distributed noises, such as a large industrial facility spread over many acres, or 
a street with moving vehicles, would typically attenuate at a lower rate.  
 
CRITERIA FOR ACCEPTABLE NOISE EXPOSURE 
 
For the purposes of evaluating noise impacts due to and upon new projects, the criteria contained 
within the Noise Element of the General Plan are used. 
 
City of Elk Grove General Plan Noise Element 
 
The City of Elk Grove General Plan Noise Element establishes noise level criteria for both 
transportation noise sources, and for non-transportation (stationary) noise sources.   
 
Transportation Noise Source Criteria 
 
For transportation noise sources, the Noise Element establishes a land use compatibility standard of 
60 dB Ldn within Outdoor Activity Areas of residential land uses and churches and 70 dB Ldn for 
playgrounds.  The intent of this standard is to provide an acceptable noise environment for outdoor 
activities.  In addition, an interior noise level standard of 45 dB Ldn is applied to all residential uses 
and 40 dB Leq is applied to interior spaces of churches.  The intent of this standard is to provide a 
suitable environment for indoor communication and sleep.   
 
Where it is not possible (reasonable or feasible) to reduce noise in outdoor activity areas to 60 dB Ldn 
or less using a practical application of the best available noise reduction measures, an exterior noise 
level of up to 65 dB Ldn may be allowed provided that available exterior noise level reduction 
measures have been implemented, and interior noise levels are in compliance with the 45 dB Ldn 
standard, as shown in Table 2 
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Table 2 
Maximum Allowable Noise Exposure 

Transportation Noise Sources 
Interior Spaces 

Land Use 
Outdoor Activity Areas 1 

Ldn/CNEL, dB 
Ldn/CNEL, 

dB 
Leq, dB 2 

Residential 603 45 - 

Residential subject to noise from railroad 
tracks, aircraft over-flights  

603 405 - 

Transient Lodging 604 45 - 

Hospitals, Nursing Homes 603 45 - 

Theaters, Auditoriums, Music Halls - - 35 

Churches, Meeting Halls 603 - 40 

Office Buildings - - 45 

Schools, Libraries, Museums  - - 45 

Playgrounds, Neighborhood Parks 70 - - 

Source: Elk Grove Adopted 11/19/03 | Amended January 5, 2005 General Plan 148 

 
1. Where the location of outdoor activity areas is unknown, the exterior noise level standard 

shall be applied to the property line of the receiving land use.  
 

Where it is not practical to mitigate exterior noise levels at patio or balconies of apartment 
complexes, a common area such as a pool or recreation area may be designated as the outdoor 
activity area.  

 
2. As determined for a typical worst-case hour during periods of use.  
 
3. Where it is not possible to reduce noise in outdoor activity areas to 60 dB Ldn/CNEL or less 

using a practical application of the best -available noise reduction measures, an exterior noise 
level of up to 65 dB Ldn/CNEL may be allowed provided that available exterior noise level 
reduction measures have been implemented and interior noise levels are in compliance with 
this table. 

 
4. In the case of hotel/motel facilities or other transient lodging, outdoor activity areas such as 

pool areas may not be included in the project design. In these cases, only the interior noise 
level criterion will apply.  
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5.  The intent of this noise standard is to provide increased protection against sleep disturbance  
for residences located near railroad tracks. 

  
Non-Transportation Noise Source 
 
The City of Elk Grove General Plan Noise Element establishes noise level criteria for both 
transportation and non-transportation noise sources.   Table 3 provides the noise level performance 
criteria for new projects which are affected by or including non-transportation noise sources, such as 
those attributed to parking lots and athletic fields.  These criteria are applied at the property line of 
noise-sensitive land uses. 
 

Table 3 
Exterior Hourly Noise Level Performance Standards for  

Typical Stationary Noise Sources  
City of Elk Grove General Plan Noise Element 

 Maximum Acceptable Noise Level, dBA 

Noise Level Descriptor Daytime (7 am - 10 pm) Nighttime (10 pm - 7 am) 

Hourly Leq, dB 55 45 

 
The standards shown in Table 3 are lowered by 5 dB for noise sources which are are tonal in nature, 
impulsive or repetitive, or which consist primarily of speech or music (e.g., humming sounds, outdoor 
speaker systems, etc.). Typical noise sources in this category include: pile drivers, drive-through 
speaker boxes, punch presses, steam valves, and transformer stations. 
 
The Table 3 standards will be applied to noise levels produced by the proposed Project at the nearest 
residential property line. 
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EXISTING AMBIENT NOISE ENVIRONMENT 

 

Ambient Noise Survey 

 
The existing noise environment at the project site is defined primarily by traffic on Bradshaw Road.  
To generally quantify existing ambient noise levels around the project site, j.c. brennan & associates, 
Inc. conducted short-term and continuous noise level measurements on the project site.  The 
continuous noise measurements were conducted from Thursday December 4, 2007 through Sunday 
December 7, 2008.  The noise measurement sites are shown on Figure 1. 
 
The noise level measurements were conducted to determine typical average and maximum noise 
levels in the immediate project vicinity.  Table 4 shows a summary of the results of the ambient noise 
level measurements.  Appendix B provides the results of the continuous noise monitoring.   
 
Larson Davis Laboratories (LDL) Model 820 precision integrating sound level meters were used for 
the noise level measurement survey.  The meters were calibrated before and after use with an LDL 
Model CAL200 acoustical calibrator to ensure the accuracy of the measurements.  The equipment 
used meets all pertinent specifications of the American National Standards Institute for Type 1 sound 
level meters (ANSI S1.4). 
 

Table 4 
Existing Ambient Noise Monitoring Results 

St. Maria Goretti Parish – City of Elk Grove, California 

  Average Measured Hourly Noise Levels, dB 

Daytime 
(7:00 am - 10:00 pm) 

Nighttime 
(10:00 pm - 7 am) 

Site Location Date Ldn Leq L50 Lmax Leq L50 Lmax 

Short-term Noise Measurement Sites 

1 Southeast corner of site 12/3/2008 --- 56 52 68 NA 

2 Northeast corner of site 12/3/2008 --- 46 44 60 NA 

3 Northwest corner of site 12/3/2008 --- 45 44 57 NA 

24 hour Noise Measurement Site 

A Southeast region of site December 4-7 49-57 48-51 45-50 59-62 42-50 38-46 56-62 

Source – j.c. brennan & associates, Inc. - 2008 
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EVALUATION OF FUTURE TRAFFIC NOISE LEVELS AT THE PROJECT SITE 
 
Traffic Noise Prediction Methodology: 
 
j.c. brennan & associates, Inc., employs the Federal Highway Administration (FHWA) Highway 
Traffic Noise Prediction Model (FHWA RD-77-108) for the prediction of traffic noise levels.  The 
model is based upon the CALVENO noise emission 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. 
 
On December 3, 2008, j.c. brennan & associates, Inc., staff conducted short-term noise level 
measurements and concurrent count of traffic for Bradshaw Road on the project site.  The purpose of 
the short-term traffic noise level measurements is to determine the accuracy of the FHWA model in 
describing the existing noise environment on the project site, while accounting for shielding from 
existing intervening structures, actual travel speeds, and roadway grade. Noise measurement results 
were compared to the FHWA model results by entering the observed traffic volume, speed, and 
distance as inputs to the FHWA model.  See Figure 1 for noise measurement locations. 
 
Instrumentation used for the measurement was a Larson Davis Laboratories (LDL) Model 820 
precision integrating sound level meter which was calibrated in the field before use with an LDL 
CAL200 acoustical calibrator.  A complete listing of FHWA Model inputs and results are shown in 
Appendix C.  Table 5 shows the results of the traffic noise calibration. 
 

Table 5 
Comparison of  FHWA Model to Measured Traffic 

St. Maria Goretti Parish – City of Elk Grove, California 

Vehicles 

Site Autos Med. Trk. Hvy.Trk. 

Speed 
(mph) 

Dist. 
(Feet)* 

Measured 
Leq, dB 

Modeled 
Leq, dB** Difference 

Bradshaw Road 

1 79 4 1 55 150 58.3 57.9 -0.4 dB 

2 79 4 1 55 500 46.0 50.3 +4.3 dB 

*The noise measurement location is from the roadway centerline. 
**Acoustically "soft" site assumed 
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Based upon the calibration results, the FHWA Model was found to accurately predict Bradshaw Road 
traffic noise levels at Site 1.  However, at Site 2 the model was found to over-predict traffic noise 
levels by 4.3 dB.  This model over-prediction was likely the result of excess ground attenuation due 
to the distance to Bradshaw Road.  This is typical for distances of approximately 400 feet, or more.  
Therefore, a conservative model correction will be applied to exterior locations located 400 feet, or 
greater, from the centerline of Bradshaw Road. 
 
Future Exterior Traffic Noise Levels: 
 
In order to quantify predicted future traffic noise levels at the project site j.c. brennan & associates, 
Inc. used traffic information provided by Fehr & Peers Transportation Consultants.  Table 6 shows 
the predicted future traffic noise levels at the project site for Bradshaw Road.  A complete listing of 
FHWA Model inputs is provided in Appendix D.  
 

Table 6 
Predicted Future Traffic Noise Levels - (Cumulative Plus Project) 

St. Maria Goretti Parish – City of Elk Grove, California 

Roadway 
Average Daily 
Traffic (ADT) 

Location 
Distance to 

Roadway Centerline 
Noise Level 

(Ldn) 
Noise Level 

(Leq) 

Rectory Façade 160’ 67 dB NA 

Rectory Rear Yard 210’ 65 dB NA 

Church Building Façade 
– Phase 1a 

470’ NA 56 dB 

Church Building Façade 
– Phase 3 

220’ NA 66 dB 

Outdoor Plaza/Patio 455’ 57 dB NA 

Sports Field/Playground 1,100’ 51 dB NA 

Bradshaw 
Road 

32,287 

K-8 School Façade/Play 
Area 

700’ 54 dB NA 

Source:  Fehr & Peers Transportation Consultants and j.c. brennan & associates, Inc. - 2008 

 
Based upon the Table 6 data, exterior noise levels at the outdoor area of the proposed Rectory would 
exceed the City of Elk Grove 60 dB Ldn exterior noise level standard.  Therefore, consideration of 
noise reduction measures would be appropriate at this location. 
 
All other areas of the project are predicted to be exposed to traffic noise levels in compliance with the 
City of Elk Grove exterior noise level standards for Church and School uses. 
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Exterior Noise Reduction Measures 
 
In order to comply with the City’s 60 dB Ldn exterior standard, j.c. brennan & associates, Inc. 
utilized the FHWA barrier calculation methodology to determine the noise reduction provided by 
noise barriers of various heights.  Table 7 shows the results of the barrier analysis. 
 

Table 7 
Predicted Future Traffic Noise Levels with Various Noise Barrier Heights 

St. Maria Goretti Parish – City of Elk Grove, California 

Noise Level with 
Varying Property Line Barrier Heights, Ldn 

Roadway Location 6' 7' 8' 

Bradshaw Road Rectory Rear Yard 60 dB 59 dB 58 dB 

Source: j.c. brennan & associates, Inc. with FHWA-RD-77-108 
Barrier heights are relative to the proposed building pad elevations.  Noise barrier reductions apply to first floor 
locations only. 

 
Based upon the Table 7 data, a sound wall 6-feet in height would be required to achieve compliance 
with the City of Elk Grove 60 dB Ldn exterior noise level standard.  Appendix E contains the 
complete FHWA Barrier Model inputs and results.  Figure 1 shows potential sound wall locations. 
 
Noise barriers should be constructed of concrete masonry (CMU) units, solid concrete panels, earthen 
berms, or a combination of earthen berm and wall.  Wood is not recommended due to eventual 
warping and degradation of acoustical performance.  Other types of materials should be reviewed by 
an acoustical consultant prior to use. 
 
Other Noise Reduction Options: 
 
If a sound wall is not desirable for the proposed Project, other options which may result in 
compliance with the City’s 60 dB Ldn exterior noise level standard may include the following: 
 

• Construct a 6’ high landscaped berm between the outdoor activity area of the Rectory and 
Bradshaw Road; 

• Reorient the Rectory to fully shield the outdoor area, or; 
• Relocate the Rectory further from Bradshaw Road to a distance of approximately 450 

feet, or greater. 
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Future Interior Traffic Noise Levels: 
 
Standard residential construction (wood siding or stucco siding, STC-26 windows, door weather-
stripping, exterior wall insulation, composition plywood roof, etc.), results in an exterior to interior 
noise reduction of 25 dB with windows closed, and approximately 15 dB with windows open.  
 
Rectory 
 
An interior noise level standard of 45 dB Ldn is applied to the Phase 1B Rectory as a residential use.  
The future exterior traffic noise levels at the rectory are predicted to be 67 dB Ldn.  Based upon a 25 
dB exterior-to-interior building facade noise reduction, future interior traffic noise levels are 
predicted to be 42 dB Ldn.  Therefore, interior traffic noise levels for the rectory are predicted to 
comply with the City’s interior noise level standard of 45 dB Ldn. 
 
Church 
 
An interior noise level standard of 40 dB Leq is applied to churches in the City of Elk Grove General 
Plan Noise Element.  The future exterior traffic noise level at the Phase 3 church building is predicted 
to be 66 dB Leq.  Based upon a 25 dB exterior to interior building facade noise reduction provided by 
standard residential construction, future interior traffic noise levels are predicted to be 41 dB Leq.  
Therefore, interior traffic noise levels are predicted to exceed the City’s interior noise level standard 
of 40 dB Leq.   
 
The Phase 1A church building is predicted to exposed to traffic noise levels of 56 dB Leq and interior 
noise levels of 31 dB Leq.  Therefore, interior traffic noise levels are predicted to comply with the 
City’s interior noise level standard of 40 dB Leq under Phase 1A. 
 
Interior Noise Reduction Measures 
 
In order to comply with the City of Elk Grove 40 dB Leq interior noise level standard at the future 
Phase 3 church use, noise reduction measures may be required.  Such measures may include the use 
of acoustically rated windows or special acoustical building façade design to achieve the required 
exterior-to-interior noise level reduction.  Therefore, j.c. brennan & associates, Inc. recommends that 
a detailed interior noise analysis be conducted when building plan details are available for the Phase 3 
church building. 
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K-8 School 
 
An interior noise level criterion of 45 dB Leq is applied to schools in the City of Elk Grove General 
Plan Noise Element.  The future exterior traffic noise levels at the Phase 2 school is predicted to be 
54 dB Leq.  Based upon a 25 dB exterior-to-interior building facade noise reduction provided by 
standard residential construction, future interior traffic noise levels are predicted to be 29 dB Leq.  
Therefore, interior traffic noise levels for the school are predicted to comply with the City’s interior 
noise level standard of 45 dB Leq.   
 
EVALUATION OF PROJECT NOISE IMPACTS 
 
The primary noise sources associated with the proposed project are on-site parking lot activities, and 
sports fields/playground activities.  The predicted noise levels for the parking lot will be applied at 
the nearest adjacent residential property lines to the north and south of the project site.  The predicted 
noise levels for the sports fields/playground activities will be applied at the nearest adjacent 
residential property lines to the north, south, and west of the project site. 
 
Parking Lot Noise: 

On-Site Parking Lot Noise Impact Assessment Methodology 
 
Parking lot noise levels generally are a result of vehicles arriving or departing, car doors slamming 
and people talking.  Noise level data for parking lot activities indicate that a typical sound exposure 
level (SEL) of 71 dB at a distance of 50 feet characterizes a typical vehicle arrival and departure.  
 
Weekday Peak Hour Parking Lot Noise Prediction 
 
The site plan indicates that the parking lot would have 356 parking spaces after buildout of the site.  
The traffic analysis indicates that the weekday peak hour trip movements for the entire site is 326 
vehicles.  Assuming that approximately 70 percent (228 vehicles) of the peak hour trip generation 
would occur in the south parking lot, the peak hour Leq value associated with parking lot noise can be 
calculated as follows: 

Leq = 71 + 10 * log (228) - 35.6, dB 
The formula indicates that the predicted peak hour Leq at a distance of 50 feet is 59 dB Leq.  Based 
upon the site plan, the distance from the center of the south parking lot to the nearest residential 
property line to the south is 160 feet.  Therefore, the predicted peak hour Leq is approximately 49 dB 
Leq at the nearest residence to the south.   
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The remaining 30 percent (98 vehicles) are assumed to occur at the north parking lot.  The distance 
from the center of the north parking lot to the residential property line is approximately 110 feet.  At 
this distance, the parking lot noise level would be 49 dB Leq during the weekday peak hour.   
 
Based upon the analysis, the parking lot activity noise levels are predicted to comply with the City of 
Elk Grove daytime (7:00 a.m. – 10:00 p.m.) noise level standard of 55 dB Leq.   
 
Sunday Peak Hour Parking Lot Noise Prediction 
 
Based upon trip generation data provided by the traffic consultant, Sunday peak hour vehicle 
operations will be 599 under Cumulative + Project conditions.  Assuming that approximately 70 
percent (419 vehicles) of the peak hour trip generation would occur in the south parking lot, the peak 
hour Leq value associated with parking lot noise can be calculated as follows: 

 
Peak Hour Leq = 71 + 10 log (599) -35.6, dB 

 
The formula indicates that the predicted peak hour Leq at a distance of 50 feet is 63 dB Leq.  Based 
upon the site plan, the distance from the center of the south parking lot to the nearest residential 
property line to the south is 160 feet.  Therefore, the predicted peak hour Leq is approximately 53 dB 
Leq at the nearest residence to the south.   
 
The remaining 30 percent (180 vehicles) are assumed to occur at the north parking lot.  The distance 
from the center of the north parking lot to the residential property line is approximately 110 feet.  At 
this distance, the parking lot noise level would be 51 dB Leq during the Sunday peak hour.   
 
Based upon the analysis, the parking lot activity noise levels are predicted to comply with the City of 
Elk Grove daytime (7:00 a.m. – 10:00 p.m.) noise level standard of 55 dB Leq.   
 
Sports Field/School Playgrounds: 
 
Children playing at neighborhood parks or elementary school playgrounds are often considered 
potentially significant noise sources which could adversely affect adjacent noise-sensitive land uses.  
Typical noise levels associated with groups of approximately 50 children playing at a distance of 50 
feet generally range from 55 to 60 dB Leq.   
 
It is expected that the sports field/playground areas would be utilized during daytime hours.   
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The nearest residential property lines to the south of the project site are located approximately 380 
feet south of the sports fields.  At this distance predicted noise levels from athletic activities would be 
approximately 42 dB Leq.   
 
The nearest residential property lines to the west and north of the project site are located 
approximately 200 feet from the center of the proposed sports fields.  At this distance predicted noise 
levels from athletic activities would be approximately 48 dB Leq.   
 
Therefore, the sports field/school playgrounds are not predicted to generate noise levels exceeding the 
City of Elk Grove exterior noise level standards at the nearest residential property line.  Additionally, 
the predicted noise levels do not account for any shielding benefit which may be provided by the 
proposed screen wall along the south side of the project site. 
 
Basketball Courts 
 
The project is proposing basketball courts to be located approximately 430 feet from the nearest 
residential property line to the south, 320 feet from the nearest residential property line to the west, 
and 200 feet from the nearest residential property line to the north.  The primary noise source 
associated with basketball and tennis courts are people shouting and the repetitive/impulsive noise 
from bouncing basketballs.  
 
Because the noise from basketball courts includes repetitive/impulsive noise, the City’s standards 
shown in Table 3 are lowered by 5 dB. 
 
Typical hourly noise levels associated with basketball courts are approximately 63 dB Leq, at a 
distance of 50 feet from the center of the court.   
 
Based upon the distances above, the predicted basketball court noise levels are 44 dB Leq at the 
residential property line to the south, 47 dB Leq at the residential property line to the west, and 51 dB 
Leq at the residential property line to the north.   
 
The proposed basketball courts are predicted to generate noise levels exceeding the City of Elk Grove 
50 dB Leq exterior noise level standard at the residential property line to the north.  In order to reduce 
noise levels at the residential property line to the north, a noise barrier 6-feet in height could be 
constructed.  The barrier is predicted to reduce basketball noise levels to 46 dB Leq.  The results of 
the barrier analysis are provided in Appendix F.  Figure 1 shows potential sound wall locations. 
 

Other Noise Reduction Options: 
 

If a sound wall is not desirable for the proposed Project, other options which may result in 
compliance with the City’s 50 dB Leq exterior noise level standard may include the 
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following: 
o Construct a 6’ high landscaped berm between the north property line and basketball 

courts, or; 
o Increase the setback of the basketball courts from the north property line by 

approximately 50 feet. 
 
The proposed project is predicted to generate noise levels in compliance with the City of Elk Grove 
50 dB Leq exterior noise level standard at the residential property line to the west and south.  
Additionally, the predicted noise levels do not account for any shielding benefit which may be 
provided by the proposed screen wall along the south side of the project site. 
 
CONCLUSIONS 
 
The proposed project is predicted to be exposed to traffic noise levels exceeding the City of Elk 
Grove standards.  Additionally, noise generated by proposed basketball courts is predicted to exceed 
the applicable City of Elk Grove standards at the nearest residential property line.  Therefore, the 
following noise reduction measures are recommended: 
 
• A sound wall 6-feet in height could be used to reduce noise levels at the outdoor activity area 

of the proposed Rectory use.  Figure 1 shows potential sound wall locations.  The proposed 
“solid plank fence” may provide required sound attenuation.  However, the barrier should be 
reviewed by an acoustical consultant to ensure that the barrier meets the requirements of a 
sound attenuating traffic noise barrier. 

 
Other Noise Reduction Options: 

 
If a sound wall is not desirable for the proposed Project, other options which may result in 
compliance with the City’s 60 dB Ldn exterior noise level standard may include the 
following: 

 
o Construct a 6’ high landscaped berm between the outdoor activity area of the Rectory 

and Bradshaw Road; 
o Reorient the Rectory to fully shield the outdoor area, or; 
o Relocate the Rectory further from Bradshaw Road to a distance of approximately 450 

feet, or greater. 
 
• In order to comply with the City of Elk Grove 40 dB Leq interior noise level standard at the 

future Phase 3 church use, noise reduction measures may be required.  Such measures may 
include the use of acoustically rated windows or special acoustical building façade design to 
achieve the required exterior-to-interior noise level reduction.  Therefore, j.c. brennan & 
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associates, Inc. recommends that a detailed interior noise analysis be conducted when 
building plan details are available for the Phase 3 church building. 

 
• The proposed basketball courts are predicted to generate noise levels exceeding the City of 

Elk Grove 50 dB Leq exterior noise level standard (reduced by 5 dB for tonal/impulsive 
noise) at the residential property line to the north. In order to reduce noise levels at the 
residential property line to the north, a noise barrier 6-feet in height could be constructed.  
The barrier is predicted to reduce basketball noise levels to 46 dB Leq.  Figure 1 shows 
potential sound wall locations. 

 
Other Noise Reduction Options: 

 
If a sound wall is not desirable for the proposed Project, other options which may result in 
compliance with the City’s 50 dB Leq exterior noise level standard may include the 
following: 

 
o Construct a 6’ high landscaped berm between the north property line and basketball 

courts, or; 
o Increase the setback of the basketball courts from the north property line by 

approximately 50 feet. 
 
• Noise barriers should be constructed of concrete masonry (CMU) units, solid concrete panels, 

earthen berms, or a combination of earthen berm and wall.  Wood is not recommended due to 
eventual warping and degradation of acoustical performance.  Other types of materials should 
be reviewed by an acoustical consultant prior to use. 

 
These conclusions are based upon the project site plan received by the City of Elk Grove on April 15, 
2008 and dated March 18, 2008, and the traffic information provided by Fehr & Peers Traffic 
Consultants for this project.  Variations from the proposed site plans could cause noise levels at the 
project site to differ from those predicted in this analysis. 
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