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  Noise Background    
Document & Definitions 

MANAGING MENIFEE’S NOISE ENVIRONMENT  

Menifee benefits from a relatively peaceful noise environment, and with careful planning and management of 

future growth, the community can continue to protect all land uses, especially noise-sensitive receptors, from 

adverse noise impacts. The City of Menifee’s Noise Element is organized around two topics: the protection of noise-

sensitive land uses and the minimization of noise spillover from noise-generating uses. Specific policies and 

implementation strategies have been identified in order to help the City realize its noise-related goals. In the 

shortterm, the City of Menifee is expected to adopt its own Development Code (since incorporation the City has 

been working under the Riverside County Zoning Code), which will address noise standards in more detail. The 

goals, policies, and implementation strategies presented in the Noise Element, paired with the standards in the 

City’s future Development Code, will provide the policy and regulatory framework to ensure the long-term viability 

of Menifee’s quality of life.  

CHARACTERISTICS OF SOUND 

When an object vibrates, it radiates part of its energy as acoustical pressure in the form of a sound wave. Sound can 

be described in terms of amplitude (loudness), frequency (pitch), or duration (time). The human hearing system is 

not equally sensitive to sound at all frequencies. Therefore, to approximate the human, frequency-dependent 

response, the A-weighted filter system is used to adjust measured sound levels. The normal range of human hearing 

extends from approximately 0 A-weighted decibel (dBA)—the threshold of detection—to 140 dBA—the threshold 

of pain. Table N-b1 presents the subjective effect of changes in sound pressure levels.  

 
Table N-b1

Change in Apparent Loudness 
± 3 dB Threshold of human perceptibility 
± 5 dB Clearly noticeable change in noise level 

± 10 dB Half or twice as loud 
± 20 dB Much quieter or louder 

Source: Bies and Hansen 2009. 

 

When sound is measured for distinct time intervals, the statistical sound distribution of the overall sound level 

during that period can be obtained. For example, L50 is the noise level that is exceeded 50 percent of the time. 

Similarly, the L02, L08, and L25 values are exceeded 2, 8, and 25 percent of the time or 1, 5, and 15 minutes per hour. 
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The energy-equivalent sound level (Leq) is the most common parameter associated with community noise 

measurements. The Leq metric is a single-number noise descriptor of the energy-average sound level over a given 

period of time. Other values typically noted during a noise survey are the Lmin and Lmax. These values are the 

minimum and maximum root-mean-square (RMS) noise levels obtained over the stated measurement period. 

Because community receptors are more sensitive to unwanted noise intrusion during the evening and nighttime 

hours, state law requires that, for planning purposes and to account for this increased receptiveness of noise, an 

artificial decibel increment is to be added to quiet-time noise levels.  The Community Noise Equivalent Level 

(CNEL) is a noise metric that factors sound levels occurring during a 24-hour period. It adds an increment of 5 

decibels (dB) to the levels occurring during the period from 7:00 PM to 10:00 PM, and 10 dB increment to the sound 

levels occurring from 10:00 PM to 7:00 AM.  

PSYCHOLOGICAL AND PHYSIOLOGICAL EFFECTS OF 
NOISE 

Physical damage to human hearing begins at prolonged exposure to noise levels higher than 85 dBA. Exposure to 

high noise levels affects the entire system, with prolonged noise exposure in excess of 75 dBA increasing body 

tensions, thereby affecting blood pressure and functions of the heart and the nervous system. Extended periods of 

noise exposure above 90 dBA results in permanent cell damage, which is the main driver for employee hearing 

protection regulations in the workplace. For community environments, the ambient or background noise problem 

is widespread and generally more concentrated in urban areas than in outlying, less-developed areas. Elevated 

ambient noise levels can result in noise interference (e.g., speech interruption/masking, sleep disturbance, 

disturbance of concentration) and cause annoyance. Since most people do not routinely work with decibels or A-

weighted sound levels, it is often difficult to appreciate what a given sound pressure level (SPL) number means. To 

help relate noise level values to common experience, Table N-b2 shows typical noise levels from noise sources. 

 
Table N-b2

Typical Noise Levels 

Common Outdoor Activities 
Noise Level 

(dBA)  Common Indoor Activities 

             

      110     Rock Band 

Jet Flyover at 1,000 feet            

      100      

Gas Lawn Mower at three feet            

      90      

Diesel Truck at 50 feet, at 50 mph           Food Blender at 3 feet 

      80     Garbage Disposal at 3 feet 

Noisy Urban Area, Daytime            

      70     Vacuum Cleaner at 10 feet 

Commercial Area           Normal speech at 3 feet 

Heavy Traffic at 300 feet     60      

            Large Business Office 
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Quiet Urban Daytime     50     Dishwasher Next Room 

             

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

Quiet Suburban Nighttime            

      30     Library 

Quiet Rural Nighttime           Bedroom at Night, Concert Hall (background) 

      20      

            Broadcast/Recording Studio 

      10      

             

Lowest Threshold of Human Hearing     0     Lowest Threshold of Human Hearing 

             

Source: Caltrans 2009. 

 

REGULATORY FRAMEWORK 

To limit population exposure to physically and/or psychologically damaging as well as intrusive noise levels, the 

federal government, the State of California, various county governments, and most municipalities in the state have 

established standards and ordinances to control noise.  

STATE OF CALIFORNIA BUILDING CODE 

The State of California’s noise insulation standards are codified in the California Code of Regulations, Title 24, 

Building Standards Administrative Code, Part 2, California Building Code. These noise standards are applied to new 

construction in California for the purpose of interior noise compatibility from exterior noise sources. The regulations 

specify that acoustical studies must be prepared when noise-sensitive structures, such as residential buildings, 

schools, or hospitals, are located near major transportation noise sources, and where such noise sources create an 

exterior noise level of 65 dBA CNEL or higher. Acoustical studies that accompany building plans must demonstrate 

that the structure has been designed to limit interior noise in habitable rooms to acceptable noise levels. For new 

residential buildings, schools, and hospitals, the acceptable interior noise limit for new construction is 45 dBA CNEL. 

STATE OF CALIFORNIA LAND USE COMPATIBILITY CRITERIA 

Table N-b3 presents a land use compatibility chart for community noise adopted by the State of California as part of 

its General Plan Guidelines. This table provides City staff and elected officials with a tool to gauge the compatibility 

of new land uses relative to existing and future noise levels. This table identifies normally acceptable, conditionally 

acceptable, and clearly unacceptable noise levels for various land uses. A conditionally acceptable designation 

implies new construction or development should be undertaken only after a detailed analysis of the noise reduction 

requirements for each land use is made and needed noise insulation features are incorporated in the design. By 

comparison, a normally acceptable designation indicates that standard construction can occur with no special noise 

reduction requirements.  
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EXISTING NOISE ENVIRONMENT 

Mobile sources of noise, especially cars and trucks, are the most common and significant sources of noise in most 

communities. The City of Menifee is impacted by a multitude of noise sources, many of them directly connected 

with the I-215 freeway and major roadways, such as State Route 74 (SR-74), that traverse the City, as well as  a rail 

line operated by the Burlington Northern Santa Fe (BNSF) Railroad , which also contributes significant noise. Exhibit 

N-b1 illustrates the City’s existing noise contours, and General Plan Exhibit N-1 illustrates the City’s future noise 

contours for post-2035 traffic conditions. The traffic noise levels were estimated using the Federal Highway 

Administration (FHWA) Highway Traffic Noise Prediction Model (RD-77-108). The FHWA model predicts noise levels 

through a series of adjustments to a reference sound level. These adjustments account for distances from the 

roadway, traffic flows, vehicle speeds, car/truck mix, length of exposed roadway, and road width. The distances to 

the 70, 65, and 60 CNEL contours are shown.  Existing and future (Post-2035) traffic volumes were obtained from the 

traffic impact analysis for the preparation of the General Plan Update (see Exhibits N-b1, Existing Noise Contours 

and N-1, Future Noise Contours).  

MOBILE SOURCES OF NOISE 

Mobile noise sources are generally louder than background noises and more intense than many acceptable 

stationary noise sources. Though the noise emitted from mobile sources is temporary, it is often more disturbing 

because of its abruptness, especially single events such as vehicle backfires.  Common mobile noise sources include 

on-road vehicles, rail, and aircraft. 

On-Road Vehicles 
The I-215 and SR-74 are the major regional traffic thoroughfares that cross the City. The circulation network serving 

the City is essentially a grid system of roadways generally oriented in the north–south and east–west directions. SR-

74, Ethanac Road, McCall Boulevard, Newport Road, and Bundy Canyon Road/Scott Road are the major east/west 

arterial roads in the City, and as a result, generate the most noise. The major north–south connectors are the I-215, 

Goetz Road, Murrieta Road, Bradley Road, and Menifee Road. In the future, it is anticipated that Valley Boulevard 

and Briggs Road will play an increasingly important role in moving vehicles north–south, and Ethanac Road, Holland 

Road, and Garbani Road will help facilitate east–west connections.  

Rail Noise  
The San Jacinto Branch Line (SJBL) traverses the northern portion of the City of Menifee going east–west, parallel to 

Case Road. This line begins at the BNSF main line in the City of Perris, with its terminus in the City of San Jacinto. Noise 

generated by the train traffic on the San Jacinto Line contributes to the ambient noise environment. Noise from trains 

is generated by warning horns and crossing bells at at-grade crossings, and train noise. The SJBL in the City currently 

has about two freight trains traveling on it daily. These trains typically consist of three diesel locomotives and about 25 

freight cars and travel at maximum speeds of 20 mph (Perris Valley Line EIR, 2010). Warning bells and train horn noise 

are typically significant contributors to the noise environment. Trains are required by the Federal Railroad 
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Administration to sound a warning horn at one-quarter mile from all at-grade crossings and at a maximum 110 dBA, as 

measured at 100 feet, except those that have established a Quiet Zone. A Quiet Zone is a segment of rail line where 

locomotive horns are not routinely sounded. There are no Quiet Zones established for the City of Menifee. At most 

crossings, warning bells generate sound levels that should not be more than 105 dBA and not less than 85 dBA. They 

typically operate between 30 to 60 seconds per normal-through-train movement. Within City limits there are several 

grade crossings at minor local streets; Menifee Road is currently the only grade crossing that includes warning bells 

and gates. The warning bells are active whenever a train is physically occupying the space where the railroad and 

roadway intersect. The noise contours generated from existing train activity do not extend past the rail right-of-way; 

however, increased activity or expanded service may result in increased impacts on the City unless mitigated.  

The San Jacinto Branch Line Commuter Rail (Perris Valley Line) Project is a 24-mile extension of the Metrolink 91 

Line, currently providing service from Riverside to Fullerton and downtown Los Angeles.  The extension would 

begin at a junction with the Burlington Northern Santa Fe line, north of the city of Riverside and turn southeast 

along the San Jacinto Branch Line. The terminus of the line is in the City of Perris near Route 74 and Mapes Road, 

less than a quarter mile from the City of Menifee’s boundary. At this time, no new noise impacts to the City of 

Menifee are expected as a result of this rail project. However, the City has expressed interest in exploring the 

possibility of extending the Metrolink 91 line beyond the South Perris station and creating an additional transit stop 

in Menifee.  If this should occur, additional noise mitigation could be required and should be evaluated at that time. 

Aircraft Noise 
Portions of the City of Menifee are in the airport influence areas of the March Air Reserve Base and the Perris Valley 

airports. Aircraft overflights, takeoffs, and landings at airports and heliports in the region contribute to the ambient 

noise environment. According to guidelines included in the Riverside County Airport Land Use Compatibility Plan, 

areas exposed to aircraft noise levels above 65 dBA CNEL are considered clearly unacceptable for new residential 

land uses, schools, libraries, and hospitals. For churches, auditoriums, concert halls, and amphitheaters, noise levels 

above 70 dBA CNEL are clearly unacceptable. In addition, the maximum, aircraft-related, interior noise level that 

shall be considered acceptable for sensitive land uses near airports is 45 dBA CNEL. In 2012, no portions of the City 

are within the 65 dBA CNEL noise contours of any airport. Aircraft overflights will be heard in the City; however, 

noise impacts would be minor. Please see the Airport Land Use Plans for each airport for further details related to 

flight patterns and noise impacts.  

March Air Reserve Base  
The March Air Reserve Base is an active military base that operates a wide range of military aircraft, including 

fighters, tankers, and transport airplanes. The main tenant is the California Air National Guard; there is also civilian 

aircraft activity under a joint use agreement.  Most operations are related to transport and refueling planes, and 

most activities occur during the daytime, but approaches and departures also occur in the evening and nighttime. 

According to the Air Installation Compatible Use Zone Study (AICUZ), the airport’s 65 dBA CNEL is well outside the 

City of Menifee boundaries; however, the 60 dBA CNEL contour extends thru a portion of the City’s limits, generally 
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north of Watson Road and east of Sherman Road (Citizen’s brochure for the March Air Reserve base, 2005). Affected 

land uses are low density residential uses.   

A portion of Menifee, generally north of Newport Road and east of I-215, is covered by March Air Reserve Base 

Compatibility Zones D (Flight Corridor Buffer) or E (Other Airport Environs). Development in this area is subject to 

the policies of the Riverside County Airport Land Use Compatibility Plan. Neither Compatibility Zones D or E have 

density or height restrictions, but uses that are hazards to flight (physical, visual, and electronic forms that interfere 

with the safety of aircraft operations) are prohibited. Although no explicit upper limit on usage intensity is defined 

for Zones D or E, land uses of the types listed in the Compatibility Plan—uses that attract very high concentrations 

of people in confined areas—are discouraged in locations below or near the principal arrival and departure flight 

tracks. Additionally, major spectator-oriented sports stadiums, amphitheaters, and concert halls are discouraged 

beneath principal flight tracks in Zone D, and electromagnetic radiation notification and deed notice and disclosure 

are required in Zone D but only disclosure is required in Zone E.  

Perris Valley Airport 
The Perris Valley Airport, approximately one mile northwest of the City, is a specialized facility catering 

predominantly to skydivers and ultralight aircraft enthusiasts. The airport operator estimates that the Airport 

services an annual total of 34,000 aircraft operations (averaging 94 operations per day), excluding ultralight aircraft 

flights. Twin-engine piston and turboprop aircraft account for approximately 80 percent of these operations. 

According to the Perris Valley ALUP (RCALUC 2010), portions of the Airport Influence Area (AIA) are located within 

City of Menifee limits, in the northwestern portion of the City. Affected land uses within the AIA would be Economic 

Development Corridor (EDC) land uses, and residential land uses located north of Rouse Road and west of Barnett 

Road. However, the 60 dBA CNEL noise contours for future operations are outside City limits. A portion of the Perris 

Valley Airport Compatibility Zone E (Other Airport Environs) extends into Menifee, generally north of Rouse Road 

and west of I-215. See the discussion on Compatibility Zone E in the prior section on March Air Reserve Base.  
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Table N-b3
Land Use Compatibility for Community Noise Environments 

Land Uses 
CNEL (dBA) 

         55       60        65        70        75        80 

Residential-Low Density 
Single Family, Duplex, Mobile Homes 

Residential- Multiple Family    
   
   

Transient Lodging, Motels, Hotels 

Schools, Libraries, Churches, Hospitals, Nursing Homes 

Auditoriums, Concert Halls, Amphitheaters 

Sports Arena, Outdoor Spectator Sports 

Playgrounds, Neighborhood Parks 

Golf Courses, Riding Stables, Water Recreation, Cemeteries 

Office Buildings, Businesses, Commercial and Professional 

Industrial, Manufacturing, Utilities, Agricultural 

       
 

 Normally Acceptable:  
Specified land use is satisfactory based upon the 
assumption that any buildings involved are of normal 
conventional construction, without any special noise 
insulation requirements. 

  Normally Unacceptable: 
New construction or development should generally be 
discouraged. If new construction does proceed, a detailed 
analysis of the noise reduction requirements must be 
made and needed noise insulation features included in the 
design.     

 Conditionally Acceptable: 
New construction or development should be 
undertaken only after a detailed analysis of the noise 
reduction requirements is made and the needed noise 
insulation features included in the design. Conventional 
construction, but with closed windows and fresh air 
supply systems or air conditioning will normally 
suffice. 

  Clearly Unacceptable: 
New construction or development generally should not 
be undertaken. 

  

  

 

Source: California Office of Noise Control. Guidelines for the Preparation and Content of Noise Elements of the General Plan. February 1976. 
Adapted from the US EPA Office of Noise Abatement Control, Washington D.C. Community Noise. Prepared by Wyle Laboratories. 
December 1971. 
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STATIONARY SOURCES OF NOISE 

In addition to noise generated by vehicular traffic, rail, and aircraft, there are stationary noise generations within the 

City that could increase significant noise related conflicts. Whereas mobile-source noises affect many receptors 

along an entire length of roadway, rail line, or flight path, stationary noise sources affect only their immediate areas. 

Many processes and activities in cities produce noise, most notably the operation of commercial, warehousing, 

industrial uses, schools, and at-grade railroad crossings. Sources of stationary noise include unscreened operations 

such as loading and materials transfer for stores and businesses; operation of mechanical equipment, including 

chillers, refrigerator units, and heating/air conditioner equipment; and noise from roof-mounted equipment.  

Most of the City’s stationary sources of noise are located adjacent to SR-74, I-215, and other major transportation 

corridors. Schools are also important noise-sensitive and noise-generating uses; schools are considered noise-

sensitive because of the necessity for quiet in the classroom to provide an adequate environment for learning. 

However, outdoor activities that occur on school campuses throughout the City can generate noticeable levels of 

noise. While it is preferable to have schools in residential areas to support the neighborhood, noise generated on 

both the weekdays (by physical education classes and sports programs) and weekends (by use of the fields by 

youth organizations) can elevate noise levels. For stationary sources, exterior and interior noises should be 

mitigated to the levels listed in Table N-b4, to the extent feasible.  

Table N-b4
Stationary Source Noise Standards  

Land Use Interior Standards Exterior Standards 

 
Residential Uses10:00 p.m. to 7:00 
a.m.  
7:00 a.m. to 10:00 p.m. 

40 Leq (10 minute) 
55 Leq (10 minute) 

45 Leq (10 minute) 
65 Leq (10 minute) 

 

VIBRATION  

Vibration is normally associated with activities such as railroads or vibration-intensive stationary sources, but can 

also be associated with construction equipment such as jackhammers, pile drivers, and hydraulic hammers. 

Vibration is an oscillatory motion through a solid medium in which the motion’s amplitude can be described in 

terms of displacement, velocity, or acceleration. Vibration displacement is the distance that a point on a surface 

moves away from its original static position. The instantaneous speed that a point on a surface moves is the 

velocity, and the rate of change of the speed is the acceleration. Each of these descriptors can be used to correlate 

vibration to human response, building damage, and acceptable equipment vibration levels. During project 

construction, the operation of construction equipment can cause groundborne vibration. During the operational 

phase of a project, receptors may be subject to levels of vibration that can cause annoyance due to noise generated 

from vibration of a structure or items within a structure. These types of vibration are best measured and described 

in terms of velocity and acceleration.  
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Construction operations generally include a wide range of activities that can generate groundborne vibration. In 

general, blasting and demolition of structures generate the highest vibrations. Vibratory compactors or rollers, pile 

drivers, and pavement breakers can generate perceptible amounts of vibration at up to 200 feet. Heavy trucks can 

also generate groundborne vibrations, which can vary, depending on vehicle type, weight, and pavement 

conditions. Potholes, pavement joints, discontinuities, differential settlement of pavement, etc., all increase the 

vibration levels from vehicles passing over a road surface. Construction vibration is normally of greater concern 

than vibration from normal traffic flows on streets and freeways with smooth pavement conditions. Trains generate 

substantial quantities of vibration due to their engines, steel wheels, heavy loads, and wheel-rail interactions.  

The primary existing sources of vibration in the City are truck traffic and rail operations.  Perceptible vibration levels 

can be caused by heavy trucks hitting discontinuities in the pavement from gaps and potholes. However, under 

normal conditions with well-maintained asphalt, vibration levels are usually not perceptible beyond the road right-

of-way. The screening distance for vibration from freight train operations is 600 feet from the centerline. As 

discussed previously, rail operations in the SJBL consist of two freight trains daily. A 25-car train at 20 miles per hour 

would last less than one minute; therefore, train passbys would have the potential to generate perceptible vibration 

levels at receptors within 600 feet of the railroad track for a few seconds, twice a day. According to vibration 

measurements taken in the Perris Valley line just north of the SJBL, vibration levels did not exceed the FTA’s 

thresholds for annoyance for residential uses for receptors beyond 100 feet from the tracks. 

 

NOISE DEFINITIONS 

Ambient Noise. The composite of noise from all sources. In this context, the ambient noise level constitutes the 

normal or existing level of environmental (background) noise at a given location. 

A-Weighted Decibel (dBA). An overall frequency-weighted sound level in decibels that approximates the 

frequency response of the human ear. 

Community Noise Equivalent Level (CNEL). The energy-average of the A-weighted sound levels occurring during 

a 24-hour period, with 5 dB added to the levels occurring during the period from 7:00 PM to 10:00 PM and 10 dB 

added to the sound levels occurring during the period from 10:00 PM to 7:00 AM. 

Day-Night Sound Level (Ldn or DNL). The energy-average of the A-weighted sound levels occurring during a 24-

hour period, with 10 dB added to the sound levels occurring during the period from 10:00 PM to 7:00 AM. 

Decibel (dB). A unitless measure of sound on a logarithmic scale. 

Equivalent Continuous Noise Level (Leq). The mean of the noise level, energy averaged over the measurement 

period.  
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Intrusive Noise. Noise that intrudes over and above the existing ambient noise at a given location. The relative 

intrusiveness of a sound depends upon its amplitude, duration, frequency, time of occurrence, and tonal or 

informational content.  

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

Noise Contours. Areas around a noise source with equal level of noise exposure. Noise contours are drawn similar 

to a topographical map.  

Noise-Sensitive Land Uses Schools, hospitals, rest homes, long term care facilities, mental care facilities, residential 

uses, libraries, passive recreation uses, places of worship, and other land uses where an excessive amount of noise 

would interfere with normal activities.  

Sound. A disturbance created by a vibrating object, which, when transmitted by pressure waves through a medium 

such as air, is capable of being detected by a receiving mechanism, such as the human ear or a microphone. 

Statistical Sound Level (Ln). The sound level that is exceeded “n” percent of time during a given sample period. For 

example, the L50 level is the statistical indicator of the time-varying noise signal that is exceeded 50 percent of the 

time (during each sampling period); that is, half of the sampling time, the changing noise levels are above this value 

and half of the time they are below it. This is called the “median sound level.” The L10 level, likewise, is the value that 

is exceeded 10 percent of the time (i.e., near the maximum) and this is often known as the “intrusive sound level.” 

The L90 is the sound level exceeded 90 percent of the time and is often considered the “effective background level” 

or “residual noise level.” 

Vibration: Another community annoyance related to noise is vibration. As with noise, vibration can be described by 

both its amplitude and frequency. Amplitude may be characterized by displacement, velocity, and/or acceleration. 

Typically, particle velocity (measured in inches or millimeters per second) and/or acceleration (measured in 

gravities) are used to describe vibration. Vibration can be felt outdoors, but the perceived intensity of vibration 

impacts is much greater indoors, due to structural shaking. Some of the most common sources of vibration come 

from trains, transit vehicles, construction equipment, airplanes, and trucks. Several land uses are especially sensitive 

to vibration, and therefore have a lower vibration threshold. These uses include, but are not limited to, concert halls, 

hospitals, libraries, vibration-sensitive research or manufacturing operations, residential areas, schools, and offices. 
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