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Introduction
The Sonora Mills Temporary Debris Sorting and Removal Project (project) proposes a
temporary processing operation for tree related debris. The project is located at 14949 Camage
Avenue, Tuolumne County, California. Tree chipper operations have been identified as the
primary noise source associated with the project. Please see Figure 1 for the general site
location and identified surrounding land uses. The project site plan is provided as Figure 2.
Bollard Acoustical Consultants, Inc. has been contracted by Golder Associates, Inc. to complete
an environmental noise assessment regarding the proposed project tree chipper operations.
Specifically, the purpose of this analysis is to quantify noise levels associated with the proposed
project and to assess the state of compliance of those noise levels with the applicable
Tuolumne County noise standards.

Background and Terminology
Noise is often described as unwanted sound. Sound is defined as any pressure variation in air
that the human ear can detect. If the pressure variations occur frequently enough (at least 20
times per second), 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). Definitions of acoustical terminology used in this report are presented in Appendix A.
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 of pressure) as a point of reference defined as 0 dB. Other sound
pressures are then compared to the 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. Another useful aspect of the decibel scale is that changes in decibel
levels correspond closely to human perception of relative loudness. Appendix B illustrates
common noise levels associated with various sources.
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 weighting the
frequency response of a sound level meter by means of the standardized A-weighting network.
There is a strong correlation between A-weighted sound levels (expressed as dBA) and
community response to noise. For this reason, the A-weighted sound level has become the
standard tool of environmental noise assessment. All noise levels reported in this report are in
terms of A-weighted levels.
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Criteria for Acceptable Noise Exposure
Tuolumne County General Plan Noise Element
The Tuolumne County General Plan Noise Element establishes acceptable noise level limits for
non-transportation (stationary) noise sources, such as those proposed by this project. The
County’s stationary noise standards are provided below in Table 1.
Table 1
Maximum Allowable Noise Exposure for Stationary Noise Sources1
Tuolumne County Noise Element of the General Plan
Noise Level Descriptor

Daytime
7 a.m. to 10 p.m.

Nighttime
10 p.m. to 7 a.m.

Hourly Leq, dB2

50

45

70

65

3

Maximum level, dB
Notes:

1. This table applies to noise exposure as a result of stationary noise sources. For a development project or land use change
involving a noise-sensitive land use, the noise from nearby noise sources will be considered during design and approval of
the project, or in determining whether the land use change is appropriate. For development projects which may produce
noise, land use changes and project review will consider the effects of the noise on possible noise-sensitive land uses. When
considering modification or expansion at a site that already produces noise levels which exceed these standards at noisesensitive land uses, the modification or expansion shall be reviewed to consider if the proposed action will further raise the
existing noise levels received at the noise-sensitive land use(s).
Noise-sensitive land uses include urban residential land uses, libraries, churches, and hospitals, in addition to nursing homes
or schools which have over 6 beds or students, respectively. Transient lodging establishments which are considered noise
sensitive land uses include hotels, motels, or homeless shelters, but not bed and breakfast establishments located in rural
areas, campgrounds, or guest ranches.
2. The sound equivalent level as measured or modeled for a one-hour sample period. The daytime or nighttime value should not
be exceeded as determined at the property line of the noise-sensitive land use. When determining the effectiveness of noise
mitigation measures, the standards may be applied on the receptor side of noise barriers or other property line noise
mitigation measures.
3. Similar to the hourly Leq, except this level should not be exceeded for any length of time.
Source: Tuolumne County Noise Element of the General Plan, Figure 5.4

The land proposed for this operation is identified on Figure 1 and is comprised of four separate
parcels. The surrounding land uses are also identified on Figure 1. The four subject parcels
and the parcels west, north, and east of the planned project are zoned heavy industrial (M-2).
The parcels south of the subject parcels are zoned light industrial (M-1). As noted in footnote 1
of the table above, the county’s noise level standards for stationary noise sources should be
applied at noise-sensitive land uses. The county defines noise-sensitive land uses as
residential land uses, libraries, churches, hospitals, nursing homes, and schools. The nearest
identified noise-sensitive land uses are single-family homes approximately 1,600 and 1,700 feet
to the north and south of the project site, respectively. Because the operation of the tree
chipper would be limited to daytime hours, the daytime Hourly Leq noise level standard of 50 dB
was applied at the nearest residences.
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Existing Ambient Noise Environment in the Project Vicinity
The ambient noise environment in the immediate project vicinity is defined by traffic on Camage
Avenue. To quantify the existing ambient noise environment in the immediate project vicinity,
short-term noise level measurements were conducted within the project area on August 9, 2016.
The ambient noise level measurement locations are shown on Figure 1.
A Larson-Davis Laboratories (LDL) Model 820 precision integrating sound level meter was used
to complete the noise level measurement survey. The meter was calibrated before use with an
LDL Model CA200 acoustical calibrator to ensure the accuracy off the measurements. The
equipment used meets all pertinent specifications of the American National Standards Institute
for Type 1 sound level meters (ANSI S1.4). The noise level measurement survey results are
summarized below in Table 2 with photographs of the sites provided in Appendix C.
Table 2
Summary of Short-term Noise Monitoring Results
Sonora Mills Temporary Debris Sorting and Removal – August 9, 2016
Measured Noise Levels, dB
Site1

Time2

Leq

Lmax

L50

L90

Notes

1

10:17

51

63

48

44

Traffic on Waylon Way, distant loader operations

2

10:37

49

57

48

46

Loader operations approximately 150 feet away

3

11:02

62

78

55

48

Traffic on Camage Avenue, distant loader operations

Notes:
1. Ambient noise level measurement location shown on Figure 1.
2. Short-term noise level measurements were 15 minutes in duration.
Source: Bollard Acoustical Consultants, Inc. (2016)

The ambient noise level monitoring results presented above in Table 1 indicate elevated
ambient noise levels at Site 3 which was closest to the busiest project roadway, Camage
Avenue. The maximum noise level of 78 dB at Site 3 was due to a heavy truck passby along
Camage Avenue. During the noise survey, a small front loader was generally on the east side
of the project site moving raw wood into stockpiles. Noise levels from the observed front loader
operations contributed to the ambient noise environment, but to a lesser extent than traffic on
the local roadways.
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Project Noise Generation
Tree Chipper Reference Noise Levels
A Bandit Model 3590 Drum-Style Tree Chipper is proposed for use at this site. The expected
reference noise level of the tree chipper is reportedly 80 dB at 50 feet along all sides of the tree
chipper. The manufacturer’s data specification sheet for the proposed tree chipper is provided
as Appendix D.

Predicted Tree Chipper Noise Levels at Nearest Noise-Sensitive Property Lines
The proposed tree chipper would maintain a separation of 1600-1700 feet from the nearest
identified noise-sensitive land uses. Assuming standard spherical spreading loss (-6 dB per
doubling of distance), project-equipment noise exposure at the closest residential property lines
was calculated and the results of those calculations are presented in below Table 3.
Table 3
Summary of Tree Chipper Noise Exposure at Nearest Noise-Sensitive Land Uses
Sonora Mills Temporary Debris Sorting and Removal
Nearest Noise-Sensitive
Receiver Location

Land Use

Distance from
Equipment (feet)

Predicted Chipper Noise
Levels, Hourly Leq (dB)1,2,3

North
South

Residential
Residential

1600
1700

45
44

Notes:
1. Based on a reference tree chipper noise level of 80 dB at 50 feet.
2. Assumes standard spherical spreading loss of -6 dB per doubling of distance.
3. A conservative 5 dB offset was applied to the predicted noise levels due to intervening buildings and project area topography.
Source: Bollard Acoustical Consultants, Inc. (2016)

As indicated above in Table 3, the chipper noise exposure of 44-45 dB at the nearest residential
property lines would satisfy the Tuolumne County daytime 50 dB Hourly Leq noise level
standard. As a result, no additional noise mitigation measures would be warranted for this
aspect of the project.

Conclusions
Based on the equipment noise level data the analyses presented above indicate that the project
equipment noise exposure is expected to satisfy the applicable Tuolumne County noise
exposure limits at the nearest residential property lines.
This concludes our environmental noise assessment for the proposed Sonora Mills Temporary
Debris Sorting and Removal project in Tuolumne County, California. Please contact BAC at
(916) 663-0500 or paulb@bacnoise.com with any questions or requests for additional
information.
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Appendix A

Acoustical Terminology
Acoustics

The science of sound.

Ambient
Noise

The distinctive acoustical characteristics of a given space consisting of all noise sources
audible at that location. In many cases, the term ambient is used to describe an existing
or pre-project condition such as the setting in an environmental noise study.

Attenuation

The reduction of an acoustic signal.

A-Weighting

A frequency-response adjustment of a sound level meter that conditions the output signal
to approximate human response.

Decibel or dB Fundamental unit of sound, A Bell is defined as the logarithm of the ratio of the sound
pressure squared over the reference pressure squared. A Decibel is one-tenth of a Bell.
CNEL

Community Noise Equivalent Level. Defined as the 24-hour average noise level with
noise occurring during evening hours (7 - 10 p.m.) weighted by a factor of three and
nighttime hours weighted by a factor of 10 prior to averaging.

Frequency

The measure of the rapidity of alterations of a periodic signal, expressed in cycles per
second or hertz.

Ldn

Day/Night Average Sound Level. Similar to CNEL but with no evening weighting.

Leq

Equivalent or energy-averaged sound level.

Lmax

The highest root-mean-square (RMS) sound level measured over a given period of time.

Loudness

A subjective term for the sensation of the magnitude of sound.

Masking

The amount (or the process) by which the threshold of audibility is for one sound is raised
by the presence of another (masking) sound.

Noise

Unwanted sound.

Peak Noise

The level corresponding to the highest (not RMS) sound pressure measured over a given
period of time. This term is often confused with the Maximum level, which is the highest
RMS level.

RT60
60

The time it takes reverberant sound to decay by 60 dB once the source has been
removed.

Sabin

The unit of sound absorption. One square foot of material absorbing 100% of incident
sound has an absorption of 1 sabin.

SEL

A rating, in decibels, of a discrete event, such as an aircraft flyover or train passby, that
compresses the total sound energy of the event into a 1-s time period.

Threshold
of Hearing

The lowest sound that can be perceived by the human auditory system, generally
considered to be 0 dB for persons with perfect hearing.

Threshold
of Pain

Approximately 120 dB above the threshold of hearing.

