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INTRODUCTION 
 
The proposed Rocklin Commons commercial/retail center development project is located at the 
northwest quadrant of Interstate 80 (I-80) and Sierra College Boulevard, in the City of Rocklin, 
California.  The project site is bounded by Granite Drive and retail/commercial use (Harley 
Davidson Dealer) to the west, Sierra College Boulevard to the east, I-80 to the southeast, and a 
vacant parcel to the north.  The Rocklin Commons commercial/retail center is proposed to 
include a combined 415,000 square feet of retail uses which include Major stores designated as 
A through F, and eleven specialty shop tenants.  No specific users have been identified at this 
time.   
 
Existing noise sensitive land uses nearest to the project site are located approximately 0.3 miles 
northeast of the project site on Brace Road.  Other residential uses are located to the south, and 
across I-80. 
 
The intent of this noise analysis is to examine potential project generated noise levels associated 
with project-related increased traffic on the local street system, as well as on-site activities which 
include loading dock use, on-site truck circulation, drive-through lanes, parking lot movements, 
parking lot cleaning, and HVAC mechanical equipment.  Noise mitigation measures will be 
recommended in cases where noise levels are predicted to exceed the applicable City of Rocklin 
noise level criteria.  Figure 1 shows the project site.  
 
BACKGROUND ON NOISE AND ACOUSTICAL TERMINOLOGY 1 
 
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. Often, someone’s music is described as noise by another. 
   
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. 

                                                           
1 For an explanation of these terms, see Appendix A: "Acoustical Terminology" 
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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 +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. 

Figure 2 lists several examples of the noise levels associated with common noise sources.   

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. 

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 
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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.  

 

 

Figure 2 
Typical Maximum 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. 

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; 
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• 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. 

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 
 
State of California 
 
The California Environmental Quality Act (CEQA) Guidelines indicate that a significant noise 
impact may occur if a project exposes persons to noise levels in excess of local general plan or 
noise ordinance standards, or cause a substantial permanent or temporary increase in ambient 
noise levels. 
 
City of Rocklin Existing Element 
 
The City of Rocklin General Plan Noise Element “requires noise analyses of new development 
projects as part of the environmental review process and to require mitigation measures that 
reduce noise impacts to acceptable levels”.  Figure 3 shows the land use noise compatibility 
guidelines for the City of Rocklin (Figure 18 of the City of Rocklin General Plan). 
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EXISTING AND FUTURE TRAFFIC NOISE LEVELS  
 
Existing Traffic Noise Levels 
 
To determine the existing traffic noise levels at noise sensitive land uses within the project 
vicinity, j.c. brennan & associates, Inc. employed the Federal Highway Administration Highway 
Traffic Noise Prediction Model (FHWA-RD-77-108).  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.   The FHWA model inputs consisted of existing PM 
peak traffic volumes obtained from the traffic study prepared for this project, and j.c. brennan & 
associates, Inc., site observations.  A compete listing of the FHWA model inputs is provided in 
Appendix C. 
 
Table 4 shows the predicted existing traffic noise levels in terms of the Day/Night Average 
Level descriptor (Ldn) at a standard distance from the centerlines of the existing immediate 
project-area roadways for existing conditions, as well as distances to existing traffic noise 
contours.  The extent by which existing land uses in the project vicinity are affected by existing 
traffic noise depends on their respective proximity to the roadways and their individual 
sensitivity to noise.  
 

Table 4 
Existing No Project Traffic Noise Levels  

Distance to Contours (feet) 

Roadway Segment Distance1 

Traffic Noise 
Level, Ldn 

(dBA) 70 Ldn 65 Ldn 60 Ldn 
Sierra College Brace to Granite 100 61 25 55 118 
Sierra College Granite to WB I-80 Ramps 100 62 27 58 126 

Sierra College EB I-80 Ramps to Dominguez 
(future intersection) 100 61 26 57 122 

Brace Road East of Sierra College 100 55 10 22 48 
Granite Drive South of Dominguez 100 57 15 31 67 
Granite Drive Dominguez to Sierra College 100 57 14 31 67 
Dominguez Road Pacific to Granite 100 52 7 15 31 
1Distances are reference distances from centerline of roadway. 
 
 
Future Traffic Scenario Noise Levels 
 
An increase in traffic noise levels at surrounding land uses, due to the project, is expected.  
Though, an increase greater than 3 dBA is required before any noticeable change in human 
response would be expected.  Table 5 shows the predicted existing and existing plus project 
traffic noise levels on the local roadway network.  Table 6 shows the predicted Baseline and 
Baseline plus Project scenario.  Tables 7-8 show the future 2025 no project and plus project 
traffic noise scenarios with and without an extension of Dominguez Road, south of the project 
site. 
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Table 5 
Predicted Existing and Existing + Project Traffic Noise Levels 

   Traffic Noise Levels (Ldn dBA) 
Distance to contours (feet) 

Existing 
Distance to Contours (feet) 

Existing + Project 

Roadway Segment Distance Existing 
Existing + 

Project Change 70 Ldn 65 Ldn 60 Ldn 70 Ldn 65 Ldn 60 Ldn 
Sierra College Blvd Brace to Granite 100 61 62 1 25 55 118 31 67 144 

Sierra College Blvd Granite to WB I-80 Ramps 100 62 63 1 27 58 126 32 69 149 

Sierra College Blvd EB I-80 Ramps to Dominguez 100 61 62 1 26 57 122 31 66 142 

Brace Road East of Sierra College 100 55 57 2 10 22 48 13 29 62 

Granite Drive South of Dominguez 100 57 58 1 15 31 67 16 34 74 

Granite Drive 
Dominguez to Project Drive #2 

(No Project: Dominguez to 
Sierra College) 

100 57 58 1 14 31 67 16 34 74 

Granite Drive Project Drive #2 to Sierra 
College 100 -- 58 -- -- -- -- 15 32 69 

Dominguez Road Pacific to Granite 100 52 53 1 7 15 31 7 15 33 

-- Indicates that the roadway segment does not contain noise level data under that scenario. 

 
 
 
 
 
 
 
 
 
 



j.c. brennan & associates, Inc. 
Job Number – 2008-175 

 Environmental Noise Analysis
Rocklin Commons - Rocklin, California

Page 13 of 19

 

 
Table 6 

Predicted Baseline and Baseline + Project Traffic Noise Levels 

   Traffic Noise Levels (Ldn dBA) 
Distance to contours (feet) 

Baseline 
Distance to Contours (feet) 

Baseline + Project 

Roadway Segment Distance Baseline 
Baseline + 

Project Change 70 Ldn 65 Ldn 60 Ldn 70 Ldn 65 Ldn 60 Ldn 
Sierra College Blvd Brace to Granite 100 62 63 1 31 67 145 36 78 169 

Sierra College Blvd Granite to WB I-80 Ramps 100 63 64 1 36 78 167 40 87 187 

Sierra College Blvd EB I-80 Ramps to Dominguez 100 63 64 1 36 78 169 40 86 186 

Brace Road East of Sierra College 100 56 58 2 12 26 55 15 32 68 

Granite Drive South of Dominguez 100 58 59 1 17 37 79 18 39 85 

Granite Drive 
Dominguez to Project Drive #2 

(No Project: Dominguez to 
Sierra College) 

100 59 59 0 17 38 81 17 37 81 

Granite Drive Project Drive #2 to Sierra 
College 100 -- 59 -- -- -- -- 19 40 87 

Dominguez Road Pacific to Granite 100 53 54 1 8 16 36 8 17 37 

-- Indicates that the roadway segment does not contain noise level data under that scenario. 
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Table 7 
Predicted 2025 No Project Without and With Dominguez Road Extension Traffic Noise Levels 

   Traffic Noise Levels (Ldn dBA) 
Distance to contours (feet) 

Without 
Distance to Contours (feet)  

With 

Roadway Segment Distance Without With Change 70 Ldn 65 Ldn 60 Ldn 70 Ldn 65 Ldn 60 Ldn 
Sierra College Blvd Brace to Granite 100 64 64 0 39 85 182 38 83 178 

Sierra College Blvd Granite to WB I-80 Ramps 100 64 64 0 42 91 196 40 87 187 

Sierra College Blvd EB I-80 Ramps to Dominguez 100 65 65 0 45 98 211 43 94 201 

Brace Road East of Sierra College 100 60 60 0 21 44 95 20 44 94 

Granite Drive South of Dominguez 100 60 61 1 23 49 106 25 55 118 

Granite Drive Dominguez to Sierra College 100 60 60 0 23 49 105 22 48 103 

Dominguez Road Pacific to Granite 100 56 58 2 12 25 54 15 33 72 

Dominguez Road Granite to Sierra College 100 -- 59 -- -- -- -- 18 38 82 

-- Indicates that the roadway segment does not contain noise level data under that scenario. 
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Table 8 
Predicted 2025 + Project Without and With Dominguez Road Extension Traffic Noise Levels 

   Traffic Noise Levels (Ldn dBA) 
Distance to contours (feet) 

Without 
Distance to Contours (feet)  

With 

Roadway Segment Distance Without With Change 70 Ldn 65 Ldn 60 Ldn 70 Ldn 65 Ldn 60 Ldn 
Sierra College Blvd Brace to Granite 100 65 65 0 44 95 204 43 93 200 

Sierra College Blvd Granite to WB I-80 Ramps 100 65 65 0 46 100 215 44 96 206 

Sierra College Blvd EB I-80 Ramps to Dominguez 100 65 65 0 49 105 226 47 101 217 

Brace Road East of Sierra College 100 60 60 0 23 49 105 23 49 105 

Granite Drive South of Dominguez 100 61 61 0 24 52 111 26 57 123 

Granite Drive Dominguez to Project Drive #2 100 61 61 0 24 51 111 24 51 109 

Granite Drive Project Drive #2 to Sierra 
College 100 60 60 0 23 50 108 21 46 98 

Dominguez Road Pacific to Granite 100 56 58 2 12 26 56 16 34 73 

Dominguez Road Granite to Sierra College 100 -- 59 -- -- -- -- 18 38 82 

-- Indicates that the roadway segment does not contain noise level data under that scenario. 
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