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1.0 DESCRIPTION

This preliminary acoustical constraints analysis has been prepared to provide the acoustical
environmental background conditions for the proposed development parcels located in Nevada
County north of Auburn. This report begins with an introduction to several key concepts and terms
that are used in evaluating noise. It then outlines the EPA, State, and County regulations governing
noise in Nevada County, summarizing key standards that are applied to proposed development. This
report includes a description of current noise sources that affect the project site and the noise
conditions that are experienced in the project site vicinity. It concludes with a discussion of the
project constraints analysis with regard to noise impacts.

1.1 CHARACTERISTICS OF SOUND

Noise is generally defined as unwanted sound. Noise consists of any sound that may produce
physiological or psychological damage and/or interfere with communication, work, rest, recreation,
and sleep.

To the human ear, sound has two significant characteristics: pitch and loudness. Pitch is the number
of complete vibrations or cycles per second of a wave that results in the range of tone from high to
low. Loudness is the strength of a sound that describes a noisy or quiet environment, and it is
measured by the amplitude of the sound wave. Loudness is determined by the intensity of the sound
waves combined with the reception characteristics of the human ear. Sound intensity refers to how
hard the sound wave strikes an object, which in turn produces the sound’s effect. This characteristic
of sound can be precisely measured with instruments. The analysis of a project defines the noise
environment of the project area in terms of sound intensity and its effects on adjacent sensitive land
uses.

Measurement of Sound. Sound intensity is measured through the A-weighted scale to correct for the
relative frequency response of the human ear. That is, an A-weighted noise level de-emphasizes low
and very high frequencies of sound similar to the human ear’s de-emphasis of these frequencies.
Unlike linear units such as inches or pounds, decibels are measured on a logarithmic scale,
representing points on a sharply rising curve. Table 1 contains a list of typical acoustical terms and
definitions. Table 2 shows representative outdoor and indoor noise levels in units of dBA.

A decibel (dB) is a unit of measurement which indicates the relative intensity of a sound. The 0 point
on the dB scale is based on the lowest sound level that the healthy, unimpaired human ear can detect.
Changes of 3 dB or less are only perceptible in laboratory environments. Audible increases in noise
levels generally refer to a change of 3 dB or more, as this level has been found to be barely percept-
ible to the human ear in outdoor environments. Sound levels in dB are calculated on a logarithmic
basis. An increase of 10 dB represents a 10-fold increase in acoustic energy, while 20 dB is 100 times
more intense, 30 dB is 1,000 times more intense. Each 10-dB increase in sound level is perceived as
approximately a doubling of loudness.
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Table 1: Definitions of Acoustical Terms
I Term Definitions
[[Decibel, dB A unit of level that denotes the ratio between two quantities proportional to power; the number
of decibels is 10 times the logarithm (to the base 10) of this ratio.
Frequency, Hz Of a function periodic in time, the number of times that the quantity repeats itself in one
second (i.c., number of cycles per second).
|A-Weighted Sound Level, |The sound level obtained by use of A-weighting. The A-weighting filter de-emphasizes the

dBA

very low and very high frequency components of the sound in a manner similar to the
frequency response of the human ear and correlates well with subjective reactions to noise. All
sound levels in this report are A-weighted, unless reported otherwise.

“LOI, LlOs LSO; L90

The fast A-weighted noise levels equaled or exceeded by a fluctuating sound level for 1
percent, 10 percent, 50 percent, and 90 percent of a stated time period.

Equivalent Continuous The level of a steady sound that, in a stated time period and at a stated location, has the same

[Noise Level, L, A-weighted sound energy as the time varying sound.

Community Noise The 24-hour A-weighted average sound level from midnight to midnight, obtained after the

Equivalent Level, CNEL  |addition of five decibels to sound levels occurring in the evening from 7:00 p.m. to 10:00 p.m.
and afler the addition of 10 decibels to sound levels occurring in the night between 10:00 p.m.
and 7:00 a.m.

Day/Night Noise Level, Ly,| The 24-hour A-weighted average sound level from midnight to midnight, obtained after the
addition of 10 decibels to sound levels occurring in the night between 10:00 p.m. and 7:00 a.m.

s Lomin The maximum and minimum A-weighted sound levels measured on a sound level meter,
during a designated time interval, using fast time averaging.

Ambient Noise Level The all encompassing noise associated with a given environment at a specified time, usually a
composite of sound from many sources at many directions, near and far; no particular sound is
dominant.

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

relative intrusivencss of a sound depends upon its amplitude, duration, frequency, and time of
occurrence and tonal or informational content as well as the prevaﬂjng_ambicnt noise level.

Source: Handbook of Acoustical Measurements and Noise Control, 1991.

Table 2: Typical A-Weighted Sound Levels

A-Weighted Sound
Noise Source Level in Decibels Noise Environments
Near Jet Engine 140 Deafening
Civil Defense Siren 130 Threshold of pain
Hard Rock Band 120 Threshold of feeling
Accelerating Motorcycle at a Few Feet Away 110 Very loud ]
Pile Driver; Noisy Urban Street/Heavy City Traffic 100 Very loud -
Ambulance Siren; Food Blender 95 Very loud
Garbage Disposal 90 Very loud -
Freight Cars; Living Room Music 85 Loud
Pneumatic Drill; Vacuum Cleaner 80 Loud
Busy Restaurant 75 Moderately loud

Near Freeway Auto Traffic 70 Moderately loud
Average Office 60 Moderate
Suburban Street 55 Moderate

Light Traffic; Soft Radio Music in Apartment 50 Quiet

Large Transformer 45 Quiet

Average Residence Without Stereo Playing 40 Faint

Soft Whisper 30 Faint

Rustling Leaves 20 Very faint
Human Breathing 10 Very faint

Source: Compiled by LSA Associates, Inc., 2007.
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As noise spreads from a source, it loses energy so that the farther away the noise receiver is from the
noise source, the lower the perceived noise level would be. Geometric spreading causes the sound
level to attenuate or be reduced, resulting in a 6 dB reduction in the noise level for each doubling of
distance from a single point source of noise to the noise sensitive receptor of concern.

There are many ways to rate noise for various time periods, but an appropriate rating of ambient noise
affecting humans also accounts for the annoying effects of sound. Equivalent continuous sound level
(Leg) is the total sound energy of time varying noise over a sample period. However, the predominant
rating scales for human communities in the State of California are the Lo, the community noise
equivalent level (CNEL), and the day-night average level (Lq,) based on A-weighted decibels (dBA).
CNEL is the time varying noise over a 24-hour period, with a 5 dBA weighting factor applied to the
hourly L., for noises occurring from 7:00 p.m. to 10:00 p.m. (defined as relaxation hours) and 10
dBA weighting factor applied to noise occurring from 10:00 p.m. to 7:00 a.m. (defined as sleeping
hours). Lg, is similar to the CNEL scale, but without the adjustment for events occurring during the
evening relaxation hours. CNEL and L, are within one dBA of each other and are normally
exchangeable. The noise adjustments are added to the noise events occurring during the more
sensitive hours. Typical A-weighted sound levels from various sources are described in Table 2.

Other noise rating scales of importance when assessing the annoyance factor include the maximum
noise level (Lmay), which is the highest exponential time averaged sound level that occurs during a
stated time period. The noise environments discussed in this analysis are specified in terms of
maximum levels denoted by L,y for short-term noise impacts. Ly reflects peak operating
conditions, and addresses the annoying aspects of intermittent noise.

Noise standards in terms of percentile exceedance levels, Ly, are often used together with the L, for
noise enforcement purposes. When specified, the percentile exceedance levels are not to be exceeded
by an offending sound over a stated time period. For example, the Lo noise level represents the level
exceeded ten percent of the time during a stated period. The Ls, noise level represents the median
noise level. Half the time the noise level exceeds this level, and half the time it is less than this level.
The Loy noise level represents the noise level exceeded 90 percent of the time and is considered the
lowest noise level experienced during a monitoring period. It is normally referred to as the
background noise level. For a relatively steady noise, the measured Leq and Lso are approximately the
same.

Noise impacts can be described in three categories. The first is audible impacts that refer to increases
in noise levels noticeable to humans. Audible increases in noise levels generally refer to a change of
3.0 dBA or greater, since, as described earlier, this level has been found to be barely perceptible in
exterior environments. The second category, potentially audible, refers to a change in the noise level
between 1.0 and 3.0 dB. This range of noise levels has been found to be noticeable only in laboratory
environments. The last category is changes in noise level of less than 1.0 dB that are inaudible to the
human ear. Only audible changes in existing ambient or background noise levels are considered
potentially significant.

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 our
entire system, with prolonged noise exposure in excess of 75 dBA increasing body tensions, and
thereby affecting blood pressure, functions of the ear, and the nervous system. In comparison,
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extended periods of noise exposure above 90 dBA would result in permanent cell damage. When the
noise level reaches 120 dBA, a tickling sensation occurs in the human ear even with short-term
exposure. This level of noise is called the threshold of feeling.

Noise Regulatory Framework. The following section summarizes the regulatory framework related
to noise, including federal, State, and County of Nevada plans, policies and standards.

U.S. Environmental Protection Agency
(EP4). In 1972 Congress enacted the Noise Control
Act. This act authorized the EPA to publish
descriptive data on the effects of noise and
establish levels of sound “requisite to protect the
public welfare with an adequate margin of safety.”
These levels are separated into health (hearing loss
levels) and welfare (annoyance levels), as shown in
Table 3. The EPA cautions that these identified
levels are not standards because they do not take
into account the cost or feasibility of the levels.

For protection against hearing loss, 96 percent of
the population would be protected if sound levels
are less than or equal to an Leqps) of 70 dB. The
“(24)” signifies an L, duration of 24 hours. The
EPA activity and interference guidelines are
designed to ensure reliable speech communication
at about 5 feet in the outdoor environment. For
outdoor and indoor environments, interference with
activity and annoyance should not occur if levels
are below 55 dBA and 45 dBA, respectively.

The noise effects associated with an outdoor L, of
55 dB are summarized in Table 4. At 55 dB Lg,, 95
percent sentence clarity (intelligibility) may be
expected at 3.5 meters, and no community reaction.
However, 1 percent of the population may
complain about noise at this level and 17 percent
may indicate annoyance.

State of California. The State of California
has established regulations that help prevent
adverse impacts to occupants of buildings located
near noise sources. Referred to as the “State Noise
Insulation Standard,” it requires buildings to meet
performance standards through design and/or
building materials that would offset any noise
source in the vicinity of the receptor. State
regulations include requirements for the
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Table 3: Summary of EPA Noise Levels
Effect Level Area
Hearing loss | Ley(24)<70dB | All areas.
Outdoor L& <55dB Qutdoors in residential
activity inter- areas and farms and
ference and other outdoor areas
annoyance where people spend

widely varying

amounts of time and
other places in which
quiet is a basis for use.
L.(24)<55dB | Outdoor areas where
people spend limited
amounts of time, such
as school yards, play-

N grounds, etc.
Indoor activity | L.q <45 dB Indoor residential
interference areas.

and annoyance | L,(24) <45dB | Other indoor areas
with human activities
such as schools, etc.

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

Table 4: Summary of Human Effects in
Areas Exposed to 55 dBA Lan

Type of Effects Magnitude of Effect

Speech — Indoors 100 percent sentence intelligibility
(average) with a 5 dB margin of safety.
Speech — Outdoors | 100 percent sentence intelligibility
(average) at 0.35 meters (1.15 feet).

99 percent sentence intelligibility
(average) at 1.0 meters (3.3 feet).

95 percent sentence intelligibility
(average) at 3.5 meters (11.5 feet)

Average Commu- None evident; 7 dB below level of

nity Reaction significant complaints and threats of
legal action and at least 16 dB below
“vigorous action.”

Complaints 1 percent dependent on attitude and
other non-level related factors.

Annoyance 17 percent dependent on attitude and

F other non-level related factors.
Attitude Towards Noise essentially the least important of
Area various factors.

Source: U.S. Environmental Protection Agency, 1974.
“Information on Levels of Environmental Noise Requisite
to Protect Public Health and Welfare with an Adequate
Margin of Safety.” March.
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construction of new hotels, motels, apartment houses, and dwellings other than detached single-
family dwellings that are intended to limit the extent of noise transmitted into habitable spaces. These
requirements are found in the California Code of Regulations, Title 24 (known as the Building
Standards Administrative Code), Part 2 (known as the California Building Code), Appendix Chapters
12 and 12A. For limiting noise transmitted between adjacent dwelling units, the noise insulation
standards specify the extent to which walls, doors, and floor ceiling assemblies must block or absorb
sound. For limiting noise from exterior noise sources, the noise insulation standards set an interior
standard of 45 dBA CNEL in any habitable room with all doors and windows closed. In addition, the
standards require preparation of an acoustical analysis demonstrating the manner in which dwelling
units have been designed to meet this interior standard, where such units are proposed in an area with
exterior noise levels greater than 60 dBA CNEL.

The State has also established land use compatibility guidelines for determining acceptable noise lev-
els for specified land uses. These guidelines, shown in Table 5, include transportation noise sources.

Table 5: Land Use Compatibility for Exterior Community Noise

Noise Range (Lg, or CNEL), dB
Land Use Category 1 i} m v
Passively used open spaces 50 50-55 55-70 70+
Auditoriums, concert halls, amphitheaters 45-50 50-65 65-70 70+
Residential: low-density single-family, duplex, mobile homes 50-55 55-70 70-75 75+
Residential: multifamily 50-60 60-70 70-75 75+
Transient lodging: motels, hotels 50-60 60-70 7080 80+
Schools, libraries, churches, hospitals, nursing homes 50-60 60-70 70-80 80+
Actively used open spaces: playgrounds, neighborhood parks 50-67 — 67-73 73+
Golf courses, riding stables, water recreation, cemeteries 50-70 — 7080 80+
Office buildings, business commercial and professional 50-67 67-75 75+ -
Industrial, manufacturing, utilities, agricu]ture 50-70 70-75 75+ —

Source: Office of Noise Control, California Department of Health 1976.

Table 6: Exterior Noise Limits

Noise level, dBA
Land Use Category Zoning Districts Time Period Ly Ly,
Rural Al, AE,FR, TPZ, 7 am — 7 pm 55 75
0S, IDR 7 pm — 10 pm 50 65
10 pm — 7 am 40 55
Residential and Public RA,RI,R2,R3,P 7 am — 7 pm 55 75
7 pm— 10 pm 50 65
10 pm — 7 am 40 55
Commercial and C1,C2,C3,CH, 7 am —7 pm 70 90
Recreation CS, OP, REC 7 pm—7 am 65 75
Business Park BP 7 am—7 pm 65 85
7 pm — 7 am 60 70
Industrial M1, M2 Anytime 80 90

Source: Nevada, County of. 1996. Nevada County General Plan, Volume I, Chapter 9: Noise.
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The County has adopted and modified the State’s land use compatibility guidelines, as discussed
below.

Nevada County. The project site lies within the unincorporated boundaries of Nevada County.
The County of Nevada addresses noise in the Nevada County General Plan.! The County’s policies
that are applicable to the proposed project are outlined below.

Policy 9.1 The following noise standards, as performance standards and land use compatibility standards, shall apply to all
discretionary and ministerial projects excluding permitted residential (including tentative maps) land uses.

Noise Range —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.

Noise Range [l—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 are included in the design.
Conventional construction, but with closed windows and fresh air supply systems or air conditioning, will normally suffice.

Noise Range II—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.

Noise Range IV—Clearly Unacceptable: New construction or development should generally not be undertaken.

a. Compliance with the above standards shall be determined by measuring the noise level based on the mean average
of not less than three (3) 20 minute measurements for any given time period. Additional noise measurements may
be necessary to ensure that the ambient noise level is adequately determined.

b.  Where two different zoning districts abut, the standard applicable to the lower, or more restrictive, district plus 5
dBA shall apply.

¢. The above standards shall be measured only on property containing a noise sensitive land use as defined in Policy
9.8 and may be measured anywhere on the property containing said land use. However, this measurement standard
may be amended to provide for measurement at the boundary of a recorded noise easement or as determined in a
recorded letter of agreement between all effected property owners and approved by the County.

d.  Tfthe measured ambient level exceeds that permitted, then the allowable noise exposure standard shall be set at 5
dBA above the ambient.

e. Because of the unique nature of sound, the County reserves the right to provide for a more restrictive standard than
shown in the Exterior Noise Limits table contained in this policy. The maximum adjustment shall be limited to be
not less than the current ambient noise levels and shall not exceed the standards of this policy or as they may be
further adjusted by Policy 9.1b.. Imposition of a noise level adjustment shall only be considered if one or more of
the following conditions are found to exist:

1. Unique characteristics of the noise source:

(a). The noise contains a very high or low frequency, is of a pure tone (a steady, audible tone such as a
whine, screech, or hum), or contains a wide divergence in frequency spectra between the noise source
and ambient level.

(b). The noise is impulsive in nature (such as hammering, riveting, or explosions), or contains music or
speech.

(¢). The noise source is of a long duration.

2. Unique characteristics of the noise receptor when the ambient noise level is determined to be 5 dBA or
more below the Policy 9.1 standard for those projects requiring a General Plan amendment, rezoning,
and/or conditional use permit. In such instances, the new standard shall not exceed 10 dBA above the
ambient or the Policy 9.1 standard, whichever is more restrictive.

f.  The above standards shall not apply to those activities associated with the actual construction of a project or to
those projects associated with the provision of emergency services or functions.

g The standards of this policy shall be enforced through compliance inspections and/or complaints.

h. Recognizing that this chapter must work toward the solution to existing noise problems, those land uses that are
inconsistent with the above standards and are therefore non-conforming in nature, shall comply with said
standards as these land uses are upgraded or intensified or after abandonment through the use permit or site plan

! Nevada, County of, 1996. Nevada County General Plan.

PAGVCOTOINPRODUCT $\Neoustical C i ion.doc(8/17/2007) 6




LSA ASSOCIATES, INC. ACOUSTICAL CONSTRAINTS EVALUATION
AUGUST 2007 GRASS VALLEY CONTINUING CARE PROPERTY

process. Said standards shall apply only to that portion of the land use requiring approval. In any event, the use or
portion subject to a land use permit must meet the standards in the Exterior Noise Limits table in this policy and
cumulatively the noise generated from the entire site must be equal to or less than the pre-land use permit ambient
noise level. All such projects will require a comprehensive noise analysis per Policy 9.10 and the Nevada County
Noise Element Manual.

Policy 9.8 Strongly encourage future noise sensitive land uses, including residences, schools, hospitals, nursing homes,
churches, and libraries, to those location of the County where the impact of noise generators is limited so that compliance
with standards found in Policy 9.1 will be maintained. This policy shall apply to the approval of all tentative maps for
residentially zoned parcels. As an additional guide in evaluating land use compatibility, those standards as found in Figure 1
[Reference the County’s General Plan] shall be used.

Policy 9.9 Limit future noise generating land use to those location of the County where their impacts on noise sensitive land
uses will be minimized, consistent with the standards found in Policy 9.1.

Policy 9.10 Require the preparation of a comprehensive noise study for all land use projects determined to have a potential
to create noise levels inconsistent with those standards found in Policy 9.1, and in accordance with the methodology
identified in the Noise Element Manual contained in General Plan Volume 2, Section 3 - Noise Analysis Appendix A.

Policy 9.11 Provide for adequate design controls to assist in mitigating on-site the significant adverse impacts of future
noise generating land uses through increased setbacks, landscaping, earthen berms, and solid fencing.

Policy 9.12 Strictly enforce the noise insulation standards for new construction as required by Title 24 of the California
Administrative Code.

1.2  EXISTING NOISE ENVIRONMENT

The project site is located in a rural area. The existing site primarily consists of undeveloped open
space and is bordered to the east and south by undeveloped open space and by rural low-density
residential land uses to the north and west. The project site is currently designated by the County as
Planned Development (PD) land use. The following section describes the existing noise environment
and identifies primary noise sources in the project vicinity.

Existing Ambient Noise Levels. An LSA noise technician conducted short-term (20 minute) ambient
noise monitoring on the project site on July 31, 2007 between the hours of 11:00 a.m. and 1:00 p.m.
The purpose of this noise monitoring was to document the existing noise environment and capture the
noise levels associated with operations and activities in the project vicinity. Ambient noise level
measurements ranged from 45.8 dBA to 47.1 dBA L, Recorded maximum noise levels ranged from
64.4 dBA to 72.8 dBA L,,,; while minimum noise levels were measured at 35.9 dBA to 36.3 dBA
L. Audible noise sources noted at the time of these measurements included residential construction
activities on a neighboring property site, birds, and occasional distant small engine aircraft.

Existing Traffic Noise Levels. Highway traffic is the only major source of vehicular traffic noise in
most rural settings. State Route 49 is located approximately 2,250 feet east of the western property
boundary of the proposed project. At this distance, and due to existing terrain features, traffic noise
levels from SR 49 are not audible on the project property. Other roadways in the project vicinity do
not carry high traffic volumes that would significantly affect the ambient noise levels on the project
site.

Existing Aircraft Noise Levels. Beale Air Force Base is located approximately 13 miles
west/northwest of the project site. Lincoln Regional Airport is located approximately 15 miles
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west/southwest of the project site. The project site does not lie within the 55 dBA noise contours of
any airport nor is it located within an airport land use plan. As noted earlier, although occasional
small engine aircraft related noise is audible on the project site, it does not significantly affect the
ambient noise levels on the project site.

1.3 PROJECT CONSTRAINTS ANALYSIS

Based on the measured ambient noise levels and on the State’s and County’s acceptable land use
development criteria, the existing noise environment would be acceptable for the following land uses:

Rural;

Residential: low density single-family, duplex, mobile homes, multifamily;
Transient lodging: motels, hotels;

Public: schools, libraries, churches, hospitals, nursing homes;

Commercial;

Recreation: actively used open spaces, play grounds, neighborhood parks;
Business Park: office buildings, business commercial and professional; and
Industrial: light industrial, manufacturing, utilities, agriculture.

Proposed development projects would need to comply with the County’s policies for noise generating
land uses. Project noise impacts and potential mitigation measures could be evaluated in a separate
technical acoustic analysis as more details of the project become available.
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