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Regulatory Context

Federal
Noise Control Act

The federal Noise Control Act (1972) addressed the issue of noise as a threat to human health
and welfare, particularly in urban areas. In response to the Noise Control Act, the U.S.
Environmental Protection Agency (EPA) published Information of Levels of Environmental Noise
Requisite to Protect Public Health and Welfare with an Adequate Margin of Safety (Levels).
Table D.5-4 summarizes U.S. EPA recommendations for residential and other noise-sensitive
land uses. Essentially, the yearly average L¢q should not exceed 70 dBA to prevent measurable
hearing loss over a lifetime, and the Ly, should not exceed 55 dBA outdoors and 45 dBA indoors
to prevent significant activity interference and annoyance in noise-sensitive areas. The U.S.
EPA did not promote these findings as universal standards or regulatory goals with mandatory
applicability to all communities, but rather as advisory exposure levels below which there would
be no reason to suspect that people would be at risk from any of the identified health or welfare
effects of noise. The U.S. EPA Levels report also identified a 5 dBA increment as an adequate
margin of safety relative to a baseline noise exposure level of 55 dBA L4, before a noticeable
increase in adverse community reaction would be expected.

Table D.5-4
Summary of Noise Levels Identified as Requisite to Protect Public Health

and Welfare with an Adequate Margin of Safety’
Effect \ Level Area

Hearing Leq(24 hr.) <70 dBA All areas

Outdoors in residential areas and farms and other
outdoor areas where people spend widely varying
amounts of time and other places in which quiet is a
basis for use

Outdoor areas where people spend limited amounts of
time, such as school yards, playgrounds, etc.

Outdoor activity interference

Ldn < 55 dBA
and annoyance

Outdoor activity interference
and annoyance
Indoor activity interference and

Leq(24 hr) < 55 dBA

Ldn <45 dBA Indoor residential areas
annoyance
Indoor activity interference and Leq(24 hr) < 45 dBA Other indoor areas with human activities such as
annoyance schools, etc.

Source: U.S. Environmental Protection Agency, Information on Levels of Environmental Noise Requisite to Protect
Public Health and Welfare with an Adequate Margin of Safety, March 1974.

Note:

! Yearly average equivalent sound levels in decibels; the exposure period which results in hearing loss at the
identified level is a period of forty years.

The Federal Transit Administration (FTA) has developed an extensive methodology and
significance criteria to evaluate noise and vibration impacts from surface transportation modes
(i.e., private motor vehicles, trucks, buses, and rail), as presented in Transit Noise Impact and
Vibration Assessment (May 2006). The scientific rationale for FTA’s criteria is clearly explained
and is widely accepted by acoustic scientists. The FTA incremental noise impact criteria are
presented in Table D.5-5. These criteria are based on the U.S. EPA findings (as presented in
Levels and summarized in Table D.5-4) and subsequent studies of annoyance in communities
affected by transportation noise. Starting from the U.S. EPA’s definition of minimal noise impact
as a 5 dBA change from a “safe” ambient level of 50 dBA (Lq, or peak hour L¢,, depending on
the FTA's Land Use Category), the FTA extended the incremental impact criteria to higher
baseline ambient levels by requiring that increased adverse community reaction be kept below a
defined minimal level (i.e., a 2 percent increase in the number of residents reporting a “high”
level of annoyance, as measured by survey).
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As baseline ambient levels increase, it takes a smaller and smaller increment to produce the
same increase in annoyance (e. g., in residential areas with a baseline ambient noise level of 50
dBA Lg,, @ 5 dBA increase in noise levels would be expected to increase community annoyance
by 2 percent, but at a baseline ambient noise level of 70 dBA L4, @ 1 dBA increase in noise
levels would be expected to have the same effect on community annoyance levels).

Table D.5-5
FTA Impact Criteria for Noise-Sensitive Uses (dBA)
Existing Land Use Categories 1 & 2 Land Use Category 3

Noise Project Allowable Project Allowable
Level Impact Combined Noise Impact Combined Noise
Threshold Noise Level Increment Threshold Noise Level Increment
45 52 53 8 57 57 12
50 53 55 5 58 59 9
55 55 58 3 60 61 6
60 58 62 2 63 65 5
65 61 66 1 66 68 3
70 64 71 1 69 73 3
75 65 75 0 70 76 1
80 65 80 0 70 80 0

Source: Federal Transit Administration, Transit Noise Impact and Vibration Assessment, May 2006.

Notes:

Impact criteria are Lqn or Leq (Peak hour) depending on Land Use Category given below:

Land Use Category 1: Tracts of land where quiet is an essential element in their intended purposes. This category
includes lands set aside for serenity and quiet, and such land uses as outdoor amphitheaters and concert
pavilions, as well as National Historic Landmarks with significant outdoor uses. Also included are recording
studios and concert halls. The noise metric for Category 1 is the outdoor L¢q during the noisiest hour of activity.
Land Use Category 2: Residences and buildings where people normally sleep. This category includes homes,
hospitals, and hotels where a nighttime sensitivity to noise is assumed to be of utmost importance. The noise
metric for Category 2 is the outdoor Lgn.

Land Use Category 3: Institutional land uses with primarily daytime and evening uses. This category includes
schools, libraries, theaters, and churches where it is important to avoid interference with such activities as speech,
meditation, and concentration on reading material. Places for meditation or study associated with cemeteries,
monuments, museums, campgrounds, and recreational facilities can also be considered in this category. Certain
historical sites and parks are also included. The noise metric for Category 3 is the outdoor Leq during the noisiest
hour of activity.

The FTA has also developed criteria for judging the significance of vibration, as shown in Table
D.5-6.

Table D.5-6

Ground-Borne Vibration Impact Criteria for General Assessment
GVB Impact Levels (VdB are 1 micro-inch/second)

Frequent Occasional Infrequent
Land Use Category Events' Events® Events®

Category 1: Buildings where vibration would 4 4 4
. e - 65 65 65
interfere with interior operations

Category 2: Residences and buildings where people 72 75 80
normally sleep

Category 3: Institutional land uses with primarily 75 78 83
daytime uses

Source: Federal Transit Administration, Transit Noise Impact and Vibration Assessment, May 2006.
Notes:

! “Frequent Events” is defined as more than 70 vibration events of the same source per day.

2 “Occasional Events” is defined as between 30 and 70 vibration events of the same source per day.
3 “Infrequent Events” is defined as fewer than 30 vibration events of the same source per day.

* This criterion limit is based on levels that are acceptable for most moderately sensitive equipment. Vibration-
sensitive manufacturing or research will require detailed evaluation to define the acceptable vibration levels.
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Federal Aviation Regulations Part 150

Federal Aviation Regulations Part 150, Airport Noise Compatibility Planning, prescribes the
procedures, standards, and methodology governing the development, submission, and review
of airport noise exposure maps and airport noise compatibility programs, including the process
for evaluating and approving or disapproving these programs. Part 150 also prescribes a
system for measuring airport noise impacts and presents guidelines for identifying incompatible
land uses. The noise exposure maps are to be depicted in terms of average annual Ly, or
CNEL contours around the airport. For the purposes of federal regulations, all land uses are
considered compatible with noise levels less than 65 dB Lg4,. At higher noise exposures,
increasing restrictions are applied depending upon the nature of the use and the degree of
structural noise attenuation expected to be achieved in their interior spaces.

The effect of aviation noise on sleep is a long-recognized concern of those interested in
addressing the impacts of noise on people. Based on substantial field research carried out on
sleep disturbance, the Federal Interagency Committee on Aviation Noise (FICAN) has
recommended the adoption of a dose-response curve based on single-event aviation noise
events, as quantified by its SEL, for predicting the maximum percent of an exposed population
(not including children) expected to be awakened in long-term residential settings (Table D.5-
7).° In order to reduce potential aviation-related sleep disruption to acceptable levels in areas
near airports, it may be necessary to install additional acoustic insulation above that required to
maintain interior L4, or CNEL at the generally accepted 45 dBA interior standard.

Table D.5-7
Sleep Disturbance Frequency as a Function of Aircraft
Single-Event Noise Exposure Levels (SEL)

Indoor SEL Average Percent Awakened' Maximum Percent Awakened?
45 dBA 0.8% 1.1%
50 dBA 1.0% 1.9%
55 dBA 1.2% 2.8%
60 dBA 1.5% 3.8%
65 dBA 1.8% 5.1%
70 dBA 2.2% 6.4%
75 dBA 2.8% 7.9%
80 dBA 3.4% 9.6%
85 dBA 4.2% 11.3%

Source: EIP Associates, 2006.

Notes:
! Finegold and Bartholomew, A Predictive Model of Noise Induced Awakenings from Transportation Noise Sources,
Noise Control Engineering Journal, 2001; The formula: %Awakened = 0.58 + (4.30 * 10-8) * SEL4.11 was found to
give the best-fit to the data.

Federal Interagency Committee on Aviation Noise (FICAN) in Effects of Aviation Noise on Awakenings from Sleep,
June 1997, as presented in the Oakland International Airport ADP SEIR, September 2003.

® Note that the tabulated awakening percentages (Ping) apply only to a single aircraft noise event. The occurrence of
multiple aviation noise events during a night (or day) would result in a higher compound awakening percentage for
those exposed than that expected for one event. This compound awakening percentage (Pi) would increase as the
individual SEL and the number of events (n) increase according to the following formula:

Pot=1-(1- Pind)n
For example, if the individual awakening probability for one event is 5%, with 10 such events per night the compound
awakening probability would be 40 percent.
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State
California General Plan Guidelines

The State of California General Plan Guidelines 2003 (Guidelines) promotes use of Ly, or CNEL
for evaluating noise compatibility of various land uses with the expected degree of noise
exposure, as illustrated by Table D.5-8. The designation of a level of noise exposure as
“‘normally acceptable” for a given land use category implies that the expected interior noise
would be acceptable to the occupants without the need for any special structural acoustic
treatment. The Guidelines identify the suitability of various types of construction relative to the
range of customary outdoor noise exposures. The Guidelines provide each local community
some leeway in setting local noise standards that allow for the variability in individual
perceptions of noise in that community. Findings presented in the U.S. EPA’s document, Levels
(see discussion above under “Noise Control Act’), have had an obvious influence on the
recommendations of the State Guidelines, most importantly in the latter's choice of noise
exposure metrics (i.e., Lgy or CNEL) and in the upper limits for the “normally acceptable”
exposure of noise-sensitive uses (i.e., no higher than 60 dBA Ly, or CNEL for low-density
residential, which is just at the upper limit of the 5 dBA “margin of safety” define by the U.S. EPA
for noise-sensitive land use categories).

The types of land uses addressed by the state standards and the acceptable noise categories
for each are presented in Table D.5-8. There is some overlap between the categories, indicating
the importance of judgment required when determining the applicability of the numbers in
certain situations.

Table D.5-8
Land Use Compatibility for Community Noise Sources

Residential—Low-Density Single Family, Duplex, Mobile Homes

Residential—Multiple Family

Transient Lodging—Motels, Hotels

School, Libraries, Churches, Hospitals, Nursing Homes
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Auditoriums, Concert Halls, Amphitheaters

Table D.5-8
Land Use Compatibility for Community Noise Sources
Noise Exposure (dBA, CNEL)

Land Use Category

60 65

Sports Areas, Outdoor Spectator Sports

Playgrounds, Neighborhood Parks

Golf Course, Riding Stables, Water Recreation, Cemeteries

Office Buildings, Business, Commercial and Professional

Industrial, Manufacturing, Utilities, Agriculture

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.

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

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

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

Source: California

Office of Planning and Research, State of California General Plan Guidelines 2003, October 2003.
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California Noise Insulation Standards

The California Noise Insulation Standards (California Code of Regulations, Title 24) codifies
Sound Transmission Control requirements, which establishes uniform minimum noise insulation
performance standards for new hotels, motels, dormitories, apartment houses, and dwellings
other than detached single-family dwellings. Specifically, Title 24 states that interior noise levels
attributable to exterior sources shall not exceed 45 dBA CNEL in any habitable room of new
dwellings. Acoustical studies must be prepared for proposed multiple unit residential and
hotel/motel structures where Ly, or CNEL is 60 dBA or greater. The studies must demonstrate
that the design of the building would reduce interior noise to 45 dBA L4, or CNEL, or lower.
Dwellings are to be designed so that interior noise levels would meet this standard for at least
ten years from the time of building permit application. Interior noise levels can be reduced
through the use of noise insulating windows, and by using sound isolation materials when
constructing walls and ceilings. The primary means to achieve this standard is through the use
of noise insulating windows, and/or sound isolation materials when constructing walls and
ceilings.

Local

The City of Oakdale does not have an adopted noise ordinance. Noise levels are regulated via
the noise standards in the 2015 General Plan and through noise complaints submitted to the
City.

City of Oakdale 2015 General Plan

The 2015 Oakdale General Plan includes the following policies that pertain to noise.

6.5 Guiding Noise, Air Quality and Safety Policies

S3. In residential areas where the present noise environment is deemed acceptable, such
areas shall be classified as sensitive and be protected.

S4. Avert encroachment of incompatible land uses into areas affected by existing noise-
producing uses.

S5. Develop and implement effective strategies to abate and avoid excessive noise
exposure by requiring that effective mitigation measures be incorporated into the design
of new noise-generating and new noise-sensitive land uses.

S6. An acoustical analysis should be required as part of the environmental review process
for proposed projects which include potentially significant noise-generating
characteristics.

S7. New development of noise-sensitive uses should not be allowed where the existing
noise sources will exceed the noise level standards adopted by the City.
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6.6

Noise, Air Quality and Safety Implementation Policies

186.

187.

188.

189.

190.

191.

192.

193.

194.

196.

Utilize standards of distance to noise, to insure residential development cannot be
constructed within a determined noise district without buffers.

All projects submitted to the City within the areas of influence of the airport should be
reviewed with respect to noise and safety considerations, as defined by the City's Airport
Master Plan, as amended.

Establish greenbelt buffer zones utilizing some form of fast-growing trees or decorative
walls and put around perimeter of existing noise manufacturers as part of industrial
projects.

Evaluate speed limits on proposed arterials (Crane Road and Orsi Road) where
necessary to achieve acceptable noise levels in proposed residential neighborhoods, as
is currently done for Highway 108/F Street.

Locate future high noise-generating industrial uses away from locations most likely to
produce conflicts with noise-sensitive uses.

Develop and utilize procedures to monitor compliance with the standards of the Noise
Element after completion of projects where noise mitigation measures were required.

Adopt a community noise control ordinance to provide performance standards for future
development.

Consider noise mitigation measures in the design of all future streets and highways and
when improvements occur along existing highway segments. Measures will emphasize
the establishment of buffers between roadways and adjoining noise sensitive areas. For
projects close to master planned roadways utilize the ultimate roadway capacity at LOS
C and the posted speed limit to estimate maximum future noise impacts.

Consider site design techniques as primary needs to minimize noise impact.
Example:

a. Utilize building setbacks to increase the distance between the noise source and
receiver.

b. Promote the placement of noise tolerant land uses such as parking lots,
maintenance facilities and utility areas between the noise source and the receptor.

c. Orient buildings to shield outdoor spaces from a noise source. Quiet outdoor spaces
can be provided by creating a U-shaped development which faces a way from the
roadway or by clustering lands uses.

Where architectural design treatments fail to adequately reduce noise levels or will
significantly increase the costs of land developments, require the use of noise barriers in
landscaped berms in combination.
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KEY TERMS

A-weighted Decibel (dBA). The most common unit used for measuring environmental sound
levels. It adjusts, or weights, the frequency components of sound to conform to the normal
response of the human ear at conversational levels. It is used internationally for assessing
environmental noise exposure of all noise sources.

Community Noise Equivalent Level (CNEL). A 24-hour average sound level similar to Lgn,
but with an additional 5 dBA during evening hours (7:00 p.m. to 10:00 p.m.).

Day-night Average Sound Level (L4,). The 24-hour average sound level, expressed in
decibels, with nighttime levels between the hours of 10:00 p.m. and 7:00 a.m. given an
additional 10 dBA to reflect the greater likelihood of sleep interference and other disruptions
caused by nighttime sound events.

Decibel (dB). The unit used to measure the amplitude or intensity of sound. The decibel uses a
logarithmic scale to cover the very large range of sound pressures that can be heard by the
human ear.

Equivalent Energy Sound Level (L.). The level of a constant amplitude or intensity of sound,
expressed in decibels, that over a given time period imparts the same sound energy as the
actual time-varying sound over the same time period.

Noise. Sound that can negatively affect the physiological or psychological well-being of
individuals or communities.

Noise Contour. A line drawn on a map to represent equal levels of noise exposure using any of
the above-mentioned (or any other alternative) sound level descriptors.

Sound. Mechanical energy transmitted by pressure waves in a compressible medium such as
air. Sound is characterized by various parameters that include the rate of oscillation of sound
waves (frequency), the speed of propagation, and the pressure level or energy content
(amplitude) of a particular sound.

Sound Exposure Level (SEL). The average level of sound accumulated over a given time
interval or event, expressed in decibels. Technically, the sound exposure level is the time-
averaged, constant intensity, A-weighted sound level over a reference time of one second that
would produce the same sound exposure as the actual time-varying sound over the actual
exposure time.

CITY OF OAKDALE D.5-21 GENERAL PLAN TECHNICAL BACKGROUND REPORT



NoveMBER 2009 NoISE CHAPTER

GENERAL PLAN TECHNICAL BACKGROUND REPORT D.5-22 CITY OF OAKDALE



