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15 NOISE 
This chapter describes the fundamentals of noise and the existing noise conditions in the 
Montezuma II project area, summarizes applicable regulations that govern noise, evaluates the noise 
impacts from the construction and operation of the Montezuma II Wind Energy Project, and 
identifies mitigation measures to address the impacts found to be potentially significant.   

Much of the information and analyses contained in this chapter are based on the Applicant’s 
November 2010 “Noise Technical Report for the Proposed Montezuma II Wind Project Solano County, 
California,” (ICF International 2010).  This report assessed the Applicant’s use of up to 40 Siemens 
model SWT-2.3-101 wind turbines within the project area (see Figure 15.2-1) and is contained in 
Appendix F to this EIR.  Within this chapter, the information and analysis provided by the 
Applicant is referenced as such. Where appropriate, TRA Environmental Sciences, on behalf of the 
County, has provided supplemental information and analysis. 

As described in Chapter 4, the Applicant has modified the Project since preparation of the noise 
technical report by removing three parcels and two proposed turbine locations and renumbering 
turbines 25-34.  This change slightly reduces the Applicant’s estimates of project noise levels in and 
near the southwestern portion of the project area identified in the November 2010 noise technical 
report, however, the change does not affect any of the potentially significant impacts to residences 
11, 12, 13, and 14 identified in Section 15.6 below. 

15.1 NOISE FUNDAMENTALS  

Noise may be defined as unwanted sound and is widely recognized as a form of environmental 
degradation. The frequency (pitch), amplitude (intensity or loudness), and duration of noise all 
contribute to the effect on a listener, or receptor, and whether or not the receptor perceives the 
noise as objectionable, disturbing, or annoying.  

Pitch is the height or depth of a tone or sound and depends on the frequency of the vibrations by 
which it is produced.  Sound frequency is expressed in terms of cycles per second, or Hertz (Hz). 
Humans generally have an audible frequency range between 20 and 20,000 Hz and perceive higher 
frequency sounds, or high pitch noise, as louder than low-frequency sound or sounds low in pitch.  

Noise intensity or loudness is a function of the amplitude of the pressure wave generated by a noise 
source combined with the reception characteristics of the human ear.  Atmospheric factors and 
obstructions between the noise source and receptor also affect the loudness perceived by the 
receptor.  Sound pressure amplitude is measured in terms of micro-Pascals (mPa).  One mPa is 
approximately one‐hundred billionth (0.00000000001) of normal atmospheric pressure. Sound 
pressure levels are rarely expressed in terms of mPa and are typically expressed on a logarithmic 
scale in terms of decibels (dB). The threshold of hearing for young people is about 0 dB, which 
corresponds to 20 mPa. 

A decibel (dB) is a unit of measurement that indicates the relative amplitude of a sound. Zero on the 
dB scale is based on the lowest sound level that the healthy, unimpaired human ear can detect 
(approximately 20 mPa). Sound levels in decibels are calculated on a logarithmic basis. An increase 
of 10 dBs represents a ten-fold increase in acoustic energy, while 20 dBs is 100 times more intense, 
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30 dBs is 1,000 times more intense, etc. There is a relationship between the subjective noisiness or 
loudness of a sound and its intensity, with each 10 dB increase in sound level perceived as 
approximately a doubling of loudness over a fairly wide range of intensities.  

The dB scale alone does not adequately characterize how humans perceive noise. Although sound 
pressure intensity (energy per unit area) is a purely physical quantity, the human ear is limited in the 
range of audible frequencies it can detect and how it perceives sound pressure levels within that 
range. In general, humans are most sensitive to the frequency range of 1,000–8,000 Hz and perceive 
sounds within that range better than sounds of the same amplitude in higher or lower frequencies. 

Table 15.1-1 lists and defines the important acoustical terms used in this chapter.  

15.1.1 Sound Characterization Methods 

The most common method of characterizing sound is the “A-weighted sound level”, or dBA. This 
scale gives greater weight to the frequencies of sound to which the human ear is typically most 
sensitive.  Most environmental measurements are reported in dBA, meaning decibels on the A-scale. 
Human hearing matches the logarithmic A-weighted scale, so that an increase of 3 dB is usually 
perceptible, and in a complex noise environment such as along a street, noise must increase by 5 dB 
to be considered perceptible. Typical human conversation noise levels range from 50 to 65 dBA, 
with levels rising as the distance between speakers increases or as background noise level rises force 
the speakers to raise their voice in order to be heard. Generally, as environmental noise exceeds 
50 dBA it becomes intrusive and above 65 dBA noise becomes excessive. 15.1-2 lists typical outdoor 
and indoor noise levels in terms of dBA. 

In special situations, the “C-weighted sound level”, or dBC, is sometimes used. This scale gives 
more weight to lower frequency noise, and is intended to differentiate between noises that have 
varying amounts of low-frequency noise that would produce only small differences in the A-
weighted scale. 

Sound levels are typically not steady and vary over a short period of time.  Therefore, a method for 
describing either the average character of the sound or the statistical behavior of the variations over 
a period of time is necessary. The equivalent noise level descriptor, or Leq, represents the level of 
steady noise that would have the same acoustical energy as the summation of the time-varying noise 
measured.  Leq is useful for evaluating shorter time intervals over the course of a day.  Recording a 
series of Leq values allows the peak noise episodes during a known time period to be identified and 
also shows increases in intrusive noise sources.  The most common Leq averaging period is hourly 
(Leq (h)), but Leq can describe any series of noise events of arbitrary duration.    

Variable noise levels are values that are exceeded for a portion of the measured time period. Thus, 
the L25 is the level exceeded 25 percent of the time during the sample period and L90 is the level 
exceeded 90 percent of the time.  The L90 value usually corresponds to the background sound level 
at the measurement location.  
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Table 15.1-1  

DEFINITION OF ACOUSTICAL TERMS 

Term Definition 

Decibel (dB) A unit describing the amplitude of sound, equal to 20 times the logarithm 
to the base 10 of the ratio of the pressure of the sound measured to the 
reference pressure, which is 20 micropascals (20 micronewtons per square 
meter). 

Frequency, Hertz (Hz) The number of complete pressure fluctuations per second above and below 
atmospheric pressure. 

A-Weighted Sound 
Level (dBA) 

The sound pressure level in decibels as measured on a sound-level meter 
using the A-weighting filter network. The A-weighting filter de-emphasizes 
the 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. 

C-Weighted Sound 
Level (dBC) 

The sound pressure level in decibels as measured using the C-weighting 
filter network. The C-weighting is very close to an unweighted or “flat” 
response. C-weighting is only used in special cases when low-frequency 
noise is of particular importance.  

L01, L10, L50, L90 The A-weighted noise levels that are exceeded 1%, 10%, 50%, and 90% of 
the time during the measurement period. 

Equivalent Noise Level 
(Leq)  

The average A-weighted noise level during the measurement period. 

Community Noise  
Equivalent Level 
(CNEL) 

The average A-weighted noise level during a 24-hour day, obtained after 
adding 5 dB in the evening from 7:00 p.m. to 10:00 p.m. and after adding 
10 dB to sound levels measured in the night between 10:00 p.m. and 7:00 
a.m. 

Day/Night Noise 
Level(Ldn)  

The average A-weighted noise level during a 24-hour day, obtained after 
adding 10 dBs to levels measured at night between 10:00 p.m. and 7:00 a.m.

Lmax, Lmin The maximum and minimum A-weighted noise level during the 
measurement period. 

Ambient Noise Level The composite of noise from all sources near and far. The normal or 
existing level of environmental noise at a given location. 

Intrusive Noise that intrudes over and above the existing ambient noise at a given 
location. The relative intrusiveness of a sound depends on its amplitude, 
duration, frequency, and time of occurrence and tonal or informational 
content as well as the prevailing ambient noise level. 

Source: Illingworth & Rodkin, in Solano County Planning Division 2010. 
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Table 15.1-2  

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 3 feet   

-90-  
Diesel truck at 50 feet at 50 mph  Food blender at 3 feet 

-80- Garbage disposal at 3 feet 
Noise urban area, daytime   
Gas lawnmower, 100 feet -70- Vacuum cleaner at 10 feet 

Commercial area  Normal speech at 3 feet 
Heavy traffic at 300 feet -60-  

 Large business office 
Quiet urban daytime -50 Dishwasher next room 

Quite urban nighttime -40- Theater, large conference room 
(background) 

Quiet suburban nighttime   
-30- Library 

Quite rural nighttime  Bedroom at night 
-20-  

 Broadcast/recording studio 
-10-  

  
Lowest threshold of human hearing -0- Lowest threshold of human hearing 

Source: Caltrans 2009 

Noise exposure over the course of an entire day is described by the day/night average sound level, 
or Ldn, and the community noise equivalent level, or CNEL, descriptors.  Both descriptors represent 
the 24-hour noise impact on a community. For Ldn, the 24-hour day is divided into a 15-hour 
daytime period (7 AM to 10 PM) and a nine-hour nighttime period (10 PM to 7 AM) and a 10 dB 
“penalty” is added to measured nighttime noise levels when calculating the 24-hour average noise 
level.  For example, a 45 dBA nighttime sound level would contribute as much to the overall day-
night average as a 55 dBA daytime sound level.  The CNEL descriptor is similar to Ldn, except that it 
includes an additional 5 dBA penalty for noise events that occur during the evening time period (7 
PM to 10 PM).  The artificial penalties imposed during Ldn and CNEL calculations are intended to 
account for a receptor’s increased sensitivity to noise levels during quieter nighttime periods.  Either 
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Ldn or CNEL may be used to identity and describe community noise impacts as, in practice, the 
difference between these descriptors is small. 

15.1.2 Sound Propagation 

This section provides background information on outdoor sound propagation. 

For an ideal “point” source of sound, such as a wind turbine generator, the energy contained in a 
sound pressure wave dissipates and is absorbed by the surrounding environment as the sound wave 
spreads out in a spherical pattern and travels away from the point source.  Theoretically, the sound 
level attenuates, or decreases, by 6 dB with each doubling of distance from the point source.  Over 
long distances, there is also a loss of about 1 dB for each 1,000 feet due to air adsorption.  The 
strength of the source is often characterized by its “sound power level.”  Sound power level is 
independent of the distance a receiver is from the source and is a property of the source alone. 
Knowing the sound power level of an idealized source and its distance from a receiver, sound 
pressure level at the receiver point can be calculated based on geometrical spreading. This approach 
is applied to wind turbine generators (WTGs) in the standard measurement techniques for 
determining the sound power or source level. 

The sound level at the receiver location can be modified further by additional factors. The first is the 
presence of a reflecting plane such as the ground. For hard ground, a reflecting plane typically 
increases A-weighted sound pressure levels by 3 dB. If some of the reflected sound is absorbed by 
the surface, this increase will be less than 3 dB. Other factors affecting the predicted sound pressure 
level are often lumped together into a term called “excess attenuation.” Excess attenuation is the 
amount of additional attenuation that occurs beyond simple spherical spreading. For sound 
propagation outdoors, there is almost always excess attenuation, producing lower levels than what 
would be predicted by spherical spreading. Some examples include attenuation by sound absorption 
in air; attenuation by barriers; attenuation by rain, sleet, snow, or fog; attenuation by grass, 
shrubbery, and trees; and attenuation from shadow zones created by wind and temperature 
gradients. For sound propagating over soft ground at near-grazing angles of incidence, excess 
attenuations of 20 to 30 dB can be measured from the interference effect of the direct and reflected 
sound. Under certain meteorological conditions, some of these excess attenuation mechanisms are 
reduced or eliminated, leaving spherical spreading as the primary determinant of sound level at a 
receiver location. 

When more than one point source contributes to the sound pressure level at a receiver point, the 
overall sound level is determined by combining the contributions of each source.  Decibels, 
however, are logarithmic units and cannot be directly added or subtracted together. Under the dB 
scale, a doubling of sound energy corresponds to a 3 dB increase in noise levels. For example, if one 
wind turbine produces a sound power level of 70 dBA, two wind turbines would not produce 140 
dB, rather, they would combine to produce 73 dB. 

Under controlled conditions in an acoustical laboratory, the trained, healthy human ear is able to 
discern 1‐dB changes in sound levels when exposed to steady, single‐frequency (“pure‐tone”) signals 
in the mid‐frequency (1,000–8,000 Hz) range. In typical noisy environments, changes in noise of 
1 to 2 dB are generally not perceptible. However, it is widely accepted that people are able to begin 
to detect sound level increases of 3 dB in typical noisy environments. Further, a 5 dB increase is 
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generally perceived as a distinctly noticeable increase, and a 10 dB increase is generally perceived as a 
doubling of loudness. Therefore, a doubling of sound energy (e.g., doubling the volume of traffic on 
a highway) that would result in a 3‐dB increase in sound would generally be perceived as barely 
detectable. 

15.2 EXISTING NOISE LEVELS AND SENSITIVE RECEPTORS 

This section summarizes the existing noise levels and sensitive receptor locations in the project area. 
Sensitive receptors are generally defined as individuals or groups of individuals who are sensitive to 
high noise levels (see Section 15.2.2 below).  Within the Montezuma Hills region sensitive receptor 
locations are limited to residences. As shown in Figure 15.2-1, there are 17 residences in or near the 
Project that are considered sensitive receptor locations. 

The Applicant conducted noise monitoring in the project area in July 2010 to objectively 
characterize existing noise levels in the project area.  The Applicant also provided an alternative, 
calculated estimate of the background noise levels in the project area that are based on the optimal 
wind speed of 17.9 miles per hour (mph), or eight meters per second (m/s), for wind turbine 
operation.   

The proposed Montezuma II project is located in a rural agriculture setting.  The noise environment 
in the project area is defined primarily by cars, trucks, and other transportation-related noise.  In 
addition, enXco operates approximately 200 wind turbines on six of the 12 parcels that comprise the 
Montezuma II project area (including all of the parcels south of Montezuma Hills Road), and wind 
turbine generators are located and operated on approximately 20 of the 27 parcels that are located 
adjacent to the project boundary.  The noise impact modeling conducted for the 1989 EIR for Phase 
II of the enXco V project (then known as the U.S. Windpower Montezuma Hills Windfarm 
Development) concluded that the enXco V project would produce noise levels less than 50 dBA 
CNEL at nearby residences and would not result in noise impacts at residences in or adjacent to the 
enXco V project area (Solano County Planning Division 1989).  In addition, the Applicant observed 
that noise from the existing enXco V turbines is faintly audible if audible at all during noise 
monitoring for the proposed Montezuma II project (ICF International 2010).   

15.2.1 Existing Noise Levels in Project Area 

In July 2010, the Applicant conducted 24-hour, unattended noise level measurements at two 
locations in the project area, one in the northeastern portion of the project area, location LT-1, and 
one in the central portion of the project area, location LT-2 (see Figure 15.2-1, Noise Monitoring 
Stations).  The Applicant selected monitoring locations LT-1 and LT-2 due to their proximity to 
residences that would be closest to the proposed turbines.    

In addition to this noise monitoring, the Applicant considered the results of five previous noise 
monitoring efforts performed for other wind energy projects located adjacent to the Montezuma II 
project.  This review identified one additional long-term noise monitoring location adjacent to the 
southwest portion of the project area, location LT-3, that provides information on the existing noise 
environment residences adjacent to the Montezuma II project area (see Figure 15.2-1). Monitoring 
at location LT-3 was originally conducted in 2004 for the Shiloh I wind energy project (Solano 
County Planning Division 2004). 
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The Applicant monitored noise levels at locations LT-1 and LT-2 with a Larson‐Davis Model 812 
sound level meter utilizing 0.50‐inch condenser microphones and 3.0‐inch diameter windscreens. 
The microphone at each location was placed 5 feet above the ground. The calibration of each meter 
was checked before and after the measurement period with a Larson Davis Model CA250 calibrator. 
The Applicant conducted noise monitoring at locations LT-1 and LT-2 between July 22 and July 29, 
2010. The Applicant measured noise data in 10-minute intervals that were later combined to give 
hourly sound levels.  The Applicant maintains temporary meteorology stations in the project area 
that collect wind speed and direction data in 10-minute intervals at a height of 12m above ground 
and used the data collected at these stations to correlate wind speed with measured noise levels (see 
Figure 15.2-1).  Table 15.2-1 summarizes the lowest and highest measured L1, L50, L90, and CNEL 
values at monitoring locations LT-1, LT-2, and LT-3. 

Table 15.2-1  

MEASURED LONG-TERM NOISE LEVELS (dBA)1 

Noise Monitoring 
Location 

L1 L50 L90 Leq CNEL 

LT-1 54.8 – 89.1 45.0 – 59.9 41.0 – 56.0 48.8 – 73.8 63.92 
LT-2 52.7 – 79.4 45.6 – 66.3 42.4 – 61.2 47.1 – 65.2  61.5 – 68.7 
LT-3 NA NA NA 57 – 68  64 – 70  

Source: ICF International 2010 and Solano County Planning Division 2004. 
1. Values represent lowest and highest 10-minute Leq for both daytime and nighttime noise levels. L1, L50, and L90 data for LT-3 is not 

available. 
2. Only one estimate available as data was collected for one 24-hour period at location LT-1.  

Location LT-1 was in the northeastern portion of the project area, 160 ft south of Birds Landing 
Road, between residences 11 and 12 (see Figure 15.2-1).  There are no trees or foliage in the 
immediate vicinity of location LT-1. The Applicant conducted noise monitoring at position LT-1 for 
a total period of 24-hours, from 5:00 PM on July 22, 2010 until 5:00 PM on July 23, 2010.  The 
average L50 at LT-1 ranged from approximately 45 to 60 dBA while the L90 background noise was 
about 3 to 4 dB less and the calculated CNEL was 63.9 dBA.  This CNEL value falls in the middle 
of those calculated for previous wind energy projects, which have ranged from 48 to 74 CNEL.  
Location LT-1 is somewhat protected from the prevailing wind by the local terrain and there are no 
trees or foliage in the vicinity. As a result, there was no correlate between monitored noise levels and 
wind speeds recorded at a nearby meteorological tower. Measured L1 levels at LT-1 ranged from 
approximately 13 – 23 dBA higher than L90 levels, indicating that noise in the vicinity of location 
LT-1 may be influenced by short-term noise events from traffic on Birds Landing Road and nearby 
residential and agricultural land use activities.  

Location LT-2 was sited in the central portion of the project area, 160 ft north of Montezuma Hills 
Road, near residences 13 and 14 (See Figure 15.2-1).  A stand of trees is located across Montezuma 
Hills Road from location LT-2. The Applicant conducted noise monitoring at position LT-2 for a 
total of 144 hours, from 12:00 AM on July 23, 2010 until 12:00 AM on July 29, 2010.  The average 
L50 at LT-2 ranged from approximately 46 to 66 dBA while the L90 background noise was about 3 to 
5 dB less and the calculated CNEL ranged from approximately was 62 to 69 dBA.  These CNEL 
values fall in the middle of those calculated for previous wind energy projects, which have ranged 
from 48 to 74 CNEL, and is consistent with the CNEL value estimated for location LT-1.  Unlike 
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location LT-1, however, measured noise levels at LT-2 displayed a slight correlation to recorded 
wind speeds. Measured sound levels at wind speeds of 17.9 mph (eight m/s), the winds speed at 
which wind turbine noise is maximum, were approximately 47 to 58 dBA.  Measured L1 levels at LT-
2 ranged from approximately 10 – 18 dBA higher than L90 levels, indicating that noise in the vicinity 
of location LT-2 may be influenced by short-term noise events from traffic on Montezuma Hills 
Road and nearby residential and agricultural land use activities.  

Location LT-3 was sited adjacent to the southwest portion of the project area, 600 ft north of the 
intersection of Collinsville Road and Talbert Lane, 54 ft from the centerline of Collinsville Road, 
near residences one through seven.  Noise monitoring at location LT-3 was conducted for the 
Shiloh I project from July 30 through August 3, 2004.  Daytime hourly Leq values at this location 
were in the range of 60 to 67 dBA and nighttime hourly Leq values were in the range of 57 to 68 
dBA.  The measured CNEL value was 70 dBA (Solano County Planning Division 2004). In this area 
traffic and natural sources are also the predominant sources of noise.  Collinsville Road is less 
isolated than Birds Landing Road and Montezuma Hills Road and has more traffic than these roads 
(see Chapter 19, Transportation, Table 19.1-2), which may explain the higher noise levels measured 
at location LT-3. 

Calculated Existing Noise Levels at Winds Speeds of 17.9 Miles per Hour (Eight Meters 
per Second) 

The California Energy Commission (CEC) recognizes the Montezuma Hills region as a wind 
resource area with wind speeds typically between 11 – 14 mph (CEC 2008).  The windy conditions 
of the site contribute to unique background noise conditions in which background noise levels 
increase with wind speed.   

Wind speed affects the sound power level produced by wind turbine generators. Lower wind speeds 
result in lower sound power levels than higher winds speeds. For most turbines, sound power levels 
increase as wind speeds increase up to 17.9 mph (eight m/s) and then remain constant at wind 
speeds higher than 17.9 mph (eight m/s).   

As discussed above, measured noise levels at location LT-1 did not correlate with wind speed data 
recorded by the Applicant, however, the measured noise levels at location LT-2 did correlate slightly 
with recorded wind speed data. At a wind speed of 17.9 mph (eight m/s) measured noise levels at 
LT-2 were approximately 47 to 58 dBA; the estimated sound level for a wind speed of 17.9 mph 
(eight m/s) based on a regression analysis of the measured noise and recorded wind speed data 
produced a prediction noise level for 17.9 mph (eight m/s) wind speeds at location LT-2 of 52.8 
dBA. The lowest recorded noise level at location LT-2 during 17.9 mph (eight m/s) winds was 47.1 
dBA. Previous studies conducted for the Montezuma I project, located north of the Montezuma II 
project area, estimated noise levels of 46.7 dBA Leq for wind speeds of 17.9 mph (eight m/s).   

In addition to measured noise levels, the Applicant calculated existing noise levels in the project area 
assuming 1) a baseline wind-generated noise level of 46.7 dBA for a wind speed of 17.9 mph (eight 
m/s) plus sound; and 2) sound power levels for existing, large modern wind turbine generators 
adjacent to the project area, including the High Winds and Shiloh I projects located to the east and 
south and west of the Montezuma II project, respectively. 
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Table 15.2-2 summarizes the measured and calculated noise levels at the 17 residences in and near 
the Project.   

Table 15.2-2  

EXISTING BACKGROUND NOISE LEVELS IN THE PROJECT AREA (dBA Leq)

Residence Measured Noise Level1 Calculated Noise Level2 
1 57 48.1 
2 57 47.8 
3 57 47.6 
4 57 47.6 
5 57 47.4 
6 57 47.3 
7 57 47.4 
8 57 47.5 
9 48.8 47.2 
10 48.8 47.6 
11 48.8 48.6 
12 48.8 49.0 
13 47.1 47.0 
14 47.1 47.4 
15 47.1 48.2 
16 47.1 49.3 
17 47.1 48.0 

Source: ICF International 2010. 
1. Background noise levels based on minimum measured Leq at monitoring locations LT-1 (residences 9 – 12), LT-2 
  (residences 13 – 17), and LT-3 (residences 1 – 8).   
2. Calculated noise levels assume wind speed of 17.9 mph (eight m/s) generates 46.7 dBA sound level. 

A portion of the Montezuma II project area contains approximately 200 enXco V project turbines, 
which are older, smaller turbines that would be removed prior to the installation of the proposed 
Montezuma II turbines. The existing enXco V turbines have the potential to affect residences 13 
and 14, however, these residences are located more than 1,100 ft. and 1,800 ft, respectively, from the 
nearest enXco V turbine and the Applicant observed that existing enXco V turbines did not 
meaningfully contribute to the noise environment at residences 13 and 14 and therefore did not 
include any enXco V turbines in the calculated noise level for these residences (ICF International 
2010). The incremental contribution from existing enXco V turbines at these residences, if any, 
however, are assumed to be part of the measured noise levels at LT-2.    

15.2.2 Sensitive Receptor Locations  

Sensitive receptors are individuals or groups of individuals who are sensitive to high noise levels. 
Receptors sensitive to noise are typically considered people in residences, schools, playgrounds, and 
hospitals. Noise can affect people on several levels, as follows: 
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 Subjective effects of annoyance, nuisance, and dissatisfaction; 
 Interference with activities such as speech, sleep, and learning; and 
 Physiological effects such as startle and hearing loss. 

Figure 15.2-1 depicts the 17 residences in and around the project area that are considered sensitive 
receptors.    

15.3 REGULATORY SETTING 

Federal, state, and local noise standards would apply to the proposed project.  

15.3.1 Federal 

No federal regulations apply to noise from commercial WTG operation, but there are general federal 
guidelines that set out acceptable threshold noise levels at residential receptors that may help to 
define a threshold for acceptable noise levels at residences in the project area. Specifically, as a 
guideline, the Environmental Protection Agency (EPA) identified an Ldn value of 55 dBA as the 
threshold of activity interference outside farm residences (EPA 1974).  

15.3.2 State 

No state regulations apply to noise from commercial WTG operation, but, there are general state 
guidelines that set out acceptable threshold noise levels at residential receptors that may help to 
define a threshold for acceptable noise levels at residences in the project area. Specifically, as a 
guideline, the California Department of Health Services has identified Ldn or CNEL values of 60 
dBA or lower as normally acceptable outdoor levels for residential use (OPR 2003).  

For purposes of the second question, CEQA does not define what noise level increase would be 
considered “substantial.” However, in CEQA noise analysis, it is common to define a noise impact 
as significant if the pre-existing noise environment is greater than Ldn 55 dBA and a project would 
increase noise levels by more than 3 dB at noise-sensitive receptors. Where the existing noise level is 
lower than Ldn 55 dBA, a somewhat higher increase is generally tolerated before making a finding of 
significance. 

15.3.3 Local 

Solano County has established long-term policies for protecting reviewing potential noise impacts of 
development projects. 

Solano County General Plan 

The Solano County General Plan addresses noise in two chapters. The Public Health and Safety 
Chapter defines noise standards for non-transportation sources in Table HS-4. For outdoor 
residential areas, an Leq limit of 55 dBA is defined for daytime and 50 dBA for nighttime. Maximum 
limits of 70 dBA and 65 dBA are defined for daytime and nighttime, respectively. Interior limits of 
35 dBA and 55 dBA for Leq and Lmax, respectively, are given for both day and night. The standards 
are reduced for recurring impulsive noise, and, if the ambient noise level exceeds the standard, the 
standard becomes the ambient level plus 5 dB. The Public Health and Safety Chapter also defines 
noise standards for land uses affected by traffic noise. For outdoor residential areas an Ldn limit of 
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65 dBA is defined for daytime and 45 for nighttime. Finally, the Public Health and Safety Chapter 
acknowledges that a noise level increase of 3 dBA or more is typically considered to be substantial in 
terms of the degradation of the existing noise environment. 

The Resources Chapter of the General Plan addresses the specific issue of wind turbine noise in 
implementation program RS.I-50. This program requires the Applicant to demonstrate that the 
CNEL 50 influence area of proposed wind turbines would not coincide with residential areas or 
individual dwelling units, and also prohibits the permitting of turbines that exhibit high infrasonic 
noise generation potential within one mile of residential uses or land zoned for residential uses. The 
General Plan, however, does not specify nor define what constitutes high infrasonic noise 
generation potential.  

In regard to low frequency noise and infrasonic noise from a wind energy project, other criteria can 
be considered to determine if the Project would exhibit high infrasonic noise generation potential. In 
general, low frequency problems have been associated with older generation, downwind turbines. 
For these turbines, the wake of the tower interacts with the passing blades to generate pulses at the 
rate the blades pass the tower. Although this problem is typically eliminated with the upwind 
turbines proposed for the Montezuma II project, low frequency noise and infrasonic noise still need 
to be examined.  

Objective sound pressure level guidelines can be inferred from several different sources. One source 
of low frequency criteria within the State of California is the Kern County Code (Kern County 
2006). Under these criteria, the low frequency noise levels at 50 feet from a residence are given 
below for one-third octave bands centered at 2 to 125 Hz: 

Table 15.3-1  

KERN COUNTY CODE LOW FREQUENCY NOISE CRITERIA 

Frequency, Hz 2 - 16 20 25 31.5 40 50 63 80 100 125 

Limit, dB 70 68 67 65 62 60 57 55 52 50 

 

World-wide, there are a number of guidelines available to evaluate low frequency noise. Of these, 
the proposed criteria developed for the United Kingdom Department for Environment, Food, and 
Rural Affairs is probably the most relevant to assessing low frequency from WTGs. Although these 
criteria are set based on indoor levels, they are reported in equivalent exterior levels given below for 
one-third octave bands centered at 10 to 160 Hz: 

Table 15.3-2  

UNITED KINGDOM CRITERIA FOR LOW FREQUENCY NOISE 

Frequency, Hz 10 12.5 16 20 25 31.5 40 50 63 80 100 125 160

Limit, dB 94 89 86 68 67 65 62 60 57 55 52 50 43 

 



15 Noise 

March 8, 2011  15-13 Montezuma II Wind Energy Project 
  Draft EIR 

In the infrasonic range (below 20 Hz), the above criteria are actually lower than the established 
threshold of hearing 18 to 37 dB (O’Neal et al. 2009). Since they are lower than the UK criteria, 
achieving the values shown for the Kern County criteria would be more conservative and would 
assure compliance with the Solano County General Plan requirement that any turbines within 1 mile 
of any residences shall not exhibit high infrasonic noise generation potential. 

Finally, a simpler criterion based on the difference of overall levels has also been proposed as a 
predictor of annoyance. This occurs when the C-weighted level exceeds the A-weighted level by 20 
dB or more (O’Neal et al. 2009).  

Solano County Zoning Code 

Solano County Zoning Code Section 28-50(b)(4)(F) requires the noise emitted from any wind 
turbine generator to not exceed 50 dBA CNEL at any property line abutting a residential zone or 60 
dBA CNEL at any other property line.   

To apply the CNEL 50 threshold to wind turbines, further interpretation is required. WTGs operate 
intermittently, not continuously, due to wind conditions and operational status; operation can occur 
in various hours of the day and night. As a result, the CNEL 50 threshold cannot be applied directly, 
but rather, in order to assess impact it is necessary to calculate an equivalent, continuous noise level 
for the turbines and an acceptable threshold to which that equivalent level can be compared. 

Solano County has recently been applying an assumption that the WTGs will operate for 85 percent 
of the time on average throughout the day and night due to improved efficiency of newer generation 
WTGs over those considered in the past. As noted in Table 14.1-1, “Definitions of Acoustical 
Terms,” CNEL is a weighted, average noise level over a 24-hour period. Mathematically, this metric 
is determined by averaging the energy of the expected Leq in each hour for a 24-hour period. For the 
daytime hours between 7 a.m. and 7 p.m., no adjustments are made to the hourly Leq. For the 
evening hours, a 5 dB penalty is applied for the hours from 7 p.m. to 10 p.m., and for the nighttime 
hours, a 10 dB penalty is applied. Thus a steady daytime level of 50 dBA is adjusted to 55 dBA for 
the evening hours and 60 dBA for nighttime hours. With these adjustments, the Leq for each hour 
for the 24-hour period are averaged together on the basis of their acoustic energy (not level). For 
this example, the resultant CNEL would be 56.7 dBA for a 24-hour, steady noise level of 50 dBA. 
To account for 85% operation, before the resultant hourly levels are averaged, the energy is 
multiplied by 0.85 to account for the expected operational time. This procedure can be applied in 
reverse to determine what is the equivalent steady level needed to comply with the CNEL 50 
requirement. This results in a steady level limit of 44 dBA. 

15.4 ESTIMATE OF NOISE LEVELS GENERATED BY THE PROJECT 

This section provides information on the performance characteristics of the Applicant’s proposed 
wind turbine generators, as well as information on the methodology the Applicant used to estimate 
the noise levels that would occur in the project area with project operation.  

15.4.1 Proposed Wind Turbine Noise Performance 

The Applicant is proposing the use of Siemens SWT‐2.3‐101 and SWT‐2.3‐93 model turbines.  
Siemens’ provided confidential acoustic emission specifications and sound power data for wind 
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speeds in the range of two to 10 m/s for these turbine models to the Applicant. This information 
included a complete acoustic performance including overall A‐weighted sound power levels and 
octave band sound power levels for the proposed turbine models. This acoustic data was developed 
in accordance with International Standard IEC 61400‐11.  For both units sound power levels 
increase as wind speed increases to 17.9 mph (eight m/s) and then remains constant at higher wind 
speeds.  

Based on the sound power information provided by the equipment manufacturers, a wind speed of 
17.9 mph (eight m/s) and the propagation assumptions described below, the Siemens SWT‐2.3‐101 
is predicted to produce a sound pressure level of 46.9 dBA at 1,000 feet from a single turbine. The 
SWT‐2.3‐93 turbine is about 1.6 dB quieter than the SWT‐2.3‐101 turbine. The Applicant is 
proposing the use of the SWT‐2.3‐93 model at four turbine locations; however, the Applicant’s 
estimate of noise generated by the Project assumes that the SWT‐2.3.101 model would be installed 
in all potential turbine locations.  The SWT-2.3-101 model can be operated in a noise‐restricted 
mode which allows an operational reduction in sound power level up to 5 dB. 

Information on the tonality of the proposed Siemens’ turbines is not available, however, modern 
wind turbine systems such as the Siemens system do not produce prominent tones. The tonality 
level for a comparable GE 2.3 MW turbine is less than 4 dB. Although this tonality level is audible, it 
is not considered prominent according to IEC 61400-11.  

Proposed Wind Turbine Low Frequency Noise Performance 

Wind turbines produce a broadband sound (i.e., the sound occurs over a wide range of frequencies, 
including low‐frequencies). Low‐frequency sounds are in the range of 20–100 hertz and infrasonic 
sound (or infrasound) is low‐frequency sound of less than 20 hertz. Compared to higher frequency 
sound, low‐frequency sound propagates over longer distances, is transmitted through buildings more 
readily, and can excite structural vibrations (for example, rattling windows or doors). The threshold 
of perception, in decibels, also increases as the frequency decreases. For example, in the frequency 
range where humans hear best (in the low kilohertz), the threshold of hearing is at about 0 dB, but at 
a frequency of only 10 hertz, the threshold of hearing is at about 100 dB (Rogers 2006). 

Older designs of wind turbines, particularly those in which the blades were on the downwind side of 
the turbine tower, produced more low frequency sound as a result of the blades passing through 
more turbulent air as a result of the tower blocking wind flow. Modern, upwind turbines produce a 
broadband sound emission that includes low‐frequency sounds, but not at significant levels. A 
primary cause for low‐frequency sounds in modern turbines is the blade passing through the change 
in air flow at the front of the tower and this can be aggravated by unusually turbulent wind 
conditions. 

The University of Massachusetts at Amherst reported on noise measurements made at four different 
wind turbines ranging in size from 450 kilowatts to 2 megawatts (Rogers 2006). The results indicated 
that at distances of no more than 387 feet from the turbines, all infrasound levels were below human 
perception levels. The report further states that there is “no reliable evidence that infrasound below 
the hearing threshold produces physiological or psychological effects.” This lack of effects at levels 
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below the hearing threshold was supported by a scientific advisory panel comprised of medical 
doctors, audiologists, and acoustic professionals established by the American and Canadian Wind 
Energy Associations to review wind turbine sound and health effects (Colby et al. 2009). It was also 
supported by the findings from Canadian and Australian government reviews of available scientific 
literature (ICF International 2010). 

Additional recent studies conducted on the Siemens SWT‐2.3‐93 (O’Neal et al 2010) conclude that 
the Siemens SWT‐2.3‐93 wind turbine at maximum noise at a distance of more than 1,000 feet from 
the nearest residence does not pose a low frequency noise or infrasound problem. At this distance 
the SWT-2.3-93 wind turbine: 

 Meets ANSI/ASA S12.2 indoor levels for low frequency sound for bedrooms, classrooms 
and hospitals;  

 Meets ANSI/ASA S12.2 indoor levels for moderately perceptible vibrations in lightweight 
walls and ceilings; 

 Meets ANSI S12.9 Part 4 thresholds for annoyance and beginning of rattles; 
 Has no audible infrasound to the most sensitive listeners. 

The study concludes the Siemens’ SWT-2.3-93 turbines may have slightly audible low frequency 
noise at 50 Hz and above depending on other existing low frequency noise sources in or near the 
residence, including refrigerators and wind.   

15.4.2 Estimate of Noise Levels Generated by Project Operation 

The Applicant performed noise modeling to predict the noise levels that the Project would result in 
at nearby residences.  The results of this modeling are summarized below. 

Sound Propagation Assumptions 

Sound that propagates away from a point source reduces at a rate of 6 dB per doubling off distance 
from the source. In addition, sound that propagates over long distances can be reduced by excess 
attenuation factors such as atmospheric absorption, shielding by topography and structures, and 
propagation over soft ground such as grassland or plowed soil.  Conversely, attenuation factors can 
be reduced (i.e., have less effect) by the refraction effects associated with wind and temperature 
gradients.  

To estimate the noise levels that the Project would generate the Applicant converted the sound 
power level information provided by Siemens for the proposed turbine models to sound pressure 
levels at specified distances using a modified hemispherical radiation equation.  The use of 
hemispherical radiation assumes the noise source is located on or near a 100 percent reflective flat 
plane such as a paved parking lot.  Sound pressure levels calculated according to hemispherical 
radiation are 3 dB higher than levels calculated using spherical radiation, which assumes the noise 
source is located away from reflective surfaces (i.e., the ground surface is acoustically absorptive).  
The Applicant modified the hemispherical radiation equation by reducing the effect of reflection by 
1 dB since the majority of the project area is grassland or plowed field. The Applicant did not 
account for any excess attenuation associated with topographic or other shielding, however, the 
Applicant did assume atmospheric attenuation for standard day conditions (59 degrees Fahrenheit, 
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70 percent humidity).  The Applicant assumed the proposed turbines radiate noise uniformly in all 
directions, an assumption consistent with data from other similar size wind turbine generators in use 
in the Montezuma Hills area and the IEC Standard (IEC 61400-11) for wind turbine sound 
determination. The Applicant’s modifications to the hemispherical equation are conservative 
assumptions that are likely to predict project noise levels that are greater than what would be 
expected most of the time.  

The Applicant’s model accounts for the fact that sound generated by multiple sources can combine 
to result in cumulative noise levels that are higher than noise levels generated by a single source. The 
model first determines the distance from the receptor to the nearest proposed turbine and then 
sums the noise from all turbines located within twice that distance.  Table 15.4-1 summarizes the 
distance from each residence considered in the Applicant’s noise analysis to the nearest proposed 
turbine and the number of turbines within that twice that distance. 

Table 15.4-1  

DISTANCE FROM RESIDENCES TO NEAREST PROPOSED  

MONTEZUMA II TURBINE 

Residence 
Nearest 

Proposed 
Turbine 

Distance to 
Nearest 

Proposed 
Turbine 

Number of 
Turbines within 2x 
Nearest Proposed 
Turbine Distance 

Turbine IDs within 2x Nearest 
Proposed Turbine Distance 

1 Alt 1 2,917 feet 9 30-34, Alt 1-Alt 4  

2 Alt 1 3,025 feet 9 30-34, Alt 1-Alt 4 

3 Alt 1 3,055 feet 8 30-34, Alt 1-Alt 3 

4 Alt 1 2,664 feet 7 31-34, Alt 1-Alt 3 

5 Alt 1 2,119 feet 5 32-34, Alt 1, Alt 2 

6 Alt 1 2,453 feet 6 31-34, Alt 1, Alt 2 

7 Alt 1 2,494 feet 6 31-34, Alt 1, Alt 2  

8 34 4,918 feet 11 28-34, Alt 1-Alt 4 

9 1 7,049 feet 35 1-14, 20-34, Alt 4 

10 1 5,691 feet 26 1-13, 20, 23-34 

11 1 1,527 feet 3 1, 2, 8 

12 8 2,110 feet 6 1-3, 8-10 

13 14 1,499 feet 8 7, 13, 14-16, 20-22 

14 14 1,944 feet 7 14-18, 21, 22 

15 16 3,922 feet 12 7, 12-22 

16 16 4,714 feet 23 4-26 

17 17 2,982 feet 7 14-19, 22 
Table prepared by TRA based on information contained in ICF International 2010. 

For the purposed of calculating CNEL values associated with project operations, the Applicant 
assumed the proposed wind turbines would operate 85 percent of the time on average throughout 
the day and night.  
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Steady Noise Level Estimation  

The Applicant estimated steady noise levels based on measured background noise levels using the 
proposed layout shown in Figure 15.2-1. The steady noise level estimate assumes maximum wind 
turbine sound power levels associated with optimal wind speeds of 17.9 mph (eight m/s), which 
produce a wind turbine sound pressure level of 46.9 dBA at 1,000 feet from a single Siemens’ SWT-
2.3-101 model turbine.  The Applicant calculated the sound pressure level from each wind turbine 
generator for each of the 17 residences in and around the project area using the propagation 
assumptions described above. 

The Applicant’s measured background noise data indicates that measured noise levels at residences 1 
– 8 near Collinsville Road exceed the County’s 50 dBA General Plan criteria for residential land 
uses. As permitted by the General Plan, the applicable noise standard at these residences is increased 
to 60 dBA to encompass measured background noise levels.  Table 15.4-2 summarizes the measured 
noise level at each residence in and near the project area, the estimated noise level the project 
turbines would create at this residence, and the increase in measured background noise levels that 
would occur with the Montezuma II project.  

Table 15.4-2  

PROJECT STEADY LEVEL NOISE ESTIMATES  

BASED ON MEASURED BACKGROUND NOISE LEVELS 

Residence 

Measured 
Background 
Noise Level 

(dbA-Leq) 

Noise Level 
of Proposed 

Turbines 
(dBA-Leq) 

Measured 

Background Noise Level 

Plus Proposed Turbines 
(dBA-Leq) 

Increase in Noise 
Levels with Project 
Turbines (dBA-Leq)

1 57 41.1 57.1 0.1  

2 57 40.8 57.1 0.1

3 57 40.5 57.1 0.1

4 57 41.0 57.1 0.1

5 57 41.0 57.2 0.2

6 57 43.3 57.1 0.1

7 57 42.3 57.2 0.2

8 57 42.6 57.0 0.0

9 48.8 37.2 49.0 0.2

10 48.8 36.2 49.1 0.3

11 48.8 37.5 50.2 1.4

12 48.8 44.5 50.2 1.4

13 47.1 44.5 51.5 4.4

14 47.1 49.6 49.6 2.5

15 47.1 39.6 47.8 0.7

16 47.1 39.5 47.8 0.7

17 47.1 40.6 48.0 0.9 
Source: ICF International 2010. 
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As Table 15.4-2 shows, the proposed turbines would not individually generate steady A-weighted 
noise levels that exceed 50 dBA Leq at residences 9 – 17, nor 60 dBA Leq at residences 1 – 8.  Table 
15.4-2, however, does show that the Project would increase noise levels above measured background 
noise levels at residence 13 by more than 3 dBA, which represents a substantial increase in noise for 
the purposes of this EIR.  

The Applicant also estimated steady noise levels based on calculated background noise levels using 
the proposed layout shown in Figure 15.2-1 and the noise propagation assumptions discussed above. 
Table 15.4-3 summarizes the results of this modeling.  

Table 15.4-3  

PROJECT STEADY LEVEL NOISE ESTIMATES  

BASED ON CALCULATED BACKGROUND NOISE LEVELS 

Residence 

Calculated 
Background 
Noise Level 

(dbA-Leq) 

Noise Level 
of Proposed 

Turbines 
(dBA-Leq) 

Calculated Background 
Noise Level Plus 

Proposed Turbines 
(dBA-Leq) 

Increase in Noise 
Levels with Project 
Turbines (dBA-Leq)

1 48.1 41.1 48.9 0.8  

2 47.8 40.8 48.6 0.8 
3 47.6 40.5 48.4 0.8 
4 47.6 41.0 48.5 0.9 
5 47.4 41.0 48.8 1.4 
6 47.3 43.3 48.5 1.2 
7 47.4 42.3 48.6 1.2 
8 47.5 42.6 47.9 0.4 
9 47.2 37.2 47.5 0.3 
10 47.6 36.2 48.0 0.4 
11 48.6 37.5 50.0 1.4 
12 49.0 44.5 50.3 1.3 
13 47.0 44.5 51.5 4.5 
14 47.4 49.6 49.7 2.3

15 48.2 39.6 48.8 0.6

16 49.3 39.5 49.7 0.4

17 48.0 40.6 48.7 0.7 
Source: ICF International 2010. 

Table 15.4-3 shows the Project would also increase noise levels above calculated background levels 
at residence 13 by more than 3 dBA, which represents a substantial increase in noise for the 
purposes of this EIR.  

The Applicant’s estimate of the noise levels generated by the proposed turbines indicates that the 
Project would generate steady A-weighted noise levels that exceed the County’s 44 dBA standard at 
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four of the 17 residences in or near the project area, as shown in Table 15.4-2 and 15.4-3 and Figure 
15.4-1 below.  
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Figure 15.4-1
Calculated Steady A-Weighted Noise Levels for 

Residences Exceeding 44 dBA Criteria

 
CNEL Estimation 

The Applicant estimated CNEL values from wind turbine operations by adding appropriate 
penalties to steady-state turbine noise levels for evening (7 to 10 PM) and nighttime periods (10 PM 
to 7 AM).  The Applicant added a 5 dB penalty to the steady noise levels for evening periods and a 
10 dB penalty to steady noise levels for nighttime periods. To calculate the CNEL, the Applicant 
assumed the proposed wind turbines would operate 85 percent of the time. As shown in Figure 
15.4-2 below, the turbine operations would exceed the 50 CNEL criteria by more than 0.5 – 5.6 
dBA at the four residences where steady noise levels would be exceeded (residences 11, 12, 13, 
and 14).  

44 dBA Criteria 
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Figure 15.4-2
Calculated CNEL Values for 

Residences Exceeding 50 dBA CNEL Criteria

 
Overall Increase in Ambient Noise Levels 

The Applicant estimated the proposed project’s overall increase in ambient noise levels by 
comparing the steady noise levels in the project area with (Table 15.4-1) and without (Table 15.2-1) 
the Montezuma II turbines operating. As described under Impact NOI-2 below, the results of the 
modeling indicate that project-related increase in noise would be greater than 3 dB at only one 
receptor location, residence 13, the Anderson Residence, at 6826 Montezuma Hills Road. The 
Project would produce an estimated 4.5 dB increase in noise levels at this location. 

Lower Frequency and Infrasonic Considerations 

As described in Section 15.4-1 above, the proposed Siemens’ model SWT-2.3-93 and SWT-2.3-101 
turbines are upwind turbine designs that typically produce less than significant low frequency and 
infrasonic noise levels. Although theses turbine models may result in slightly audible low frequency 
noise above 50 hz, the Applicant calculated and compared C-weighted noise levels for both the 
Siemens SWT-2.3-93 and SWT-2.3-101 turbine models to A-weighted sound power information and 
found that the difference between A-weighted and C-weighted sound levels was not more than 11 
dB, less than the 20 dB increase generally predicted to result in a receptor perceiving low frequency 
noise as annoying.  The Project, therefore, is not expected to result in low frequency or infrasound 
noise impacts at residences.  

50 dBA CNEL 
Criteria 
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Construction Equipment Noise 

The use of construction equipment would also generate noise that would be temporarily added to 
existing noise levels in the Montezuma II project area. Typical noise emission levels for heavy-duty 
construction equipment are presented in Table 15.4-2.  

Table 15.4-4  

TYPICAL CONSTRUCTION EQUIPMENT 
NOISE LEVELS AT 50 FEET FROM SOURCE 

Equipment 
Noise Level (Leq) 

(50 feet from Noise Source) 

Backhoe 80 

Bulldozer 85 

Concrete Mixer 85 

Crane 85 

Excavator 85 

Generator 80 

Pneumatic Tools 85 

Scraper 85 

Truck (concrete and 
supplies delivery) 

84 

Vibratory Compactor 85 
 Source: FHWA 2010. 

The Applicant may use an existing landowner (Anderson) driveway off of Montezuma Hills Road to 
access a portion of the project area. Heavy-duty trucks such as the type the Applicant would use to 
deliver turbines and other infrastructure generate noise from tire-roadway interface, engine noise, 
and the truck’s exhaust stack (typically located between six and 12 feet above roadway surface). 
Heavy-duty trucks generate noise levels of approximately 85 dBA at a distance of 50 feet when 
traveling at a speed of 55 mph, with an approximate 5-dBA reduction for each 10 mph reduction in 
speed (FHWA 2010 and Mockensturm et al 2002). 

15.5 SIGNIFICANCE CRITERIA FOR NOISE 

This EIR considered the criteria listed below in the evaluation of potential impacts on noise levels 
related to construction and operation of the proposed project. The Montezuma II project would 
have a significant noise impact if it would:  

 Expose persons to or generate noise levels in excess of standards established in the local 
general plan or noise ordinance, or applicable standards of other agencies; 

 Expose persons to or generate excessive vibration or groundborne vibration; 
 Cause a substantial permanent increase in ambient noise levels in the vicinity of the Project;  
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 Cause a substantial temporary or periodic increase in ambient noise levels in the vicinity of 
the Project; 

 Where a project is located within an airport land use plan or, where such a plan has not been 
adopted, within two miles of a public airport or public use airport, expose people residing or 
working in the project area to excessive noise levels; 

 Where a project is within the vicinity of a private airstrip, expose people residing or working 
in the project area to excessive noise levels; 

 Contribute to a noise level at or above 50-dBA CNEL or 44 dBA Leq as measured at the at 
the exterior of any residential structure; and  

 Contribute to a noise level at or above 35 dBA CNEL at the interior of any residential 
structure. 

15.6 NOISE IMPACT ANALYSIS AND MITIGATION 

Impact NOI-1: Short-term Increase in Noise Levels during Construction 

Project construction activities could temporarily increase noise levels at residences in and around the 
Montezuma II project area. The noise would occur mainly from heavy-duty construction equipment 
(e.g., graders, bulldozers, backhoes, and drill rigs). As indicated in Table 15.4-2, the worst-case noise 
level for any one piece of construction equipment would be 85 Leq at 50 feet. However, when 
equipment is used in combination, as it would be during construction, noise levels would be higher.  

A study conducted for the EPA in 1971 estimated noise levels of multiple pieces of construction 
equipment associated with the overall various stages of construction. As described in Section 15.1, 
sound level decreases with distance because sound waves spread out, resulting in a reduction of 
sound pressure level of 6 dB per doubling of distance from the source. Table 15.6-1 lists the 
estimated distance at which typical construction noise levels would be reduced to 60 dBA, 55 dBA, 
and 50 dBA. The estimates do not account for attenuation factors such as terrain and height 
between noise source and receptor that could reduce noise at lesser distances. 

Table 15.6-1  

ESTIMATED CONSTRUCTION NOISE LEVELS BY PHASE AND DISTANCE 

Construction Phase 
Noise Level at 
50 feet (Leq)

1 

Approximate Distance (feet) to Reduce 
Noise to Given Leq 

60 dBA 55 dBA 50 dBA 

Ground Clearing (Grading) 84 dBA 800 1,410 2,510 
Excavation 89 dBA 1,410 2,510 4,460 
Foundations 78 dBA 400 710 1,260 
Erection (Installation) 87 dBA 1,120 1,990 3,540 
Finishing (Clean-up) 89 dBA 1,410 2,510 4,460 
Source: Solano County Planning Division 2010, derived from U.S. EPA Noise from Construction Equipment and Operations, Building 
Equipment, and Home Appliances. December 31, 1971.  

1. Noise values levels used correspond to typical range of noise levels at an office building, hotel, hospital, school, or public works 
construction site. 
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As shown in Table 15.6-1, construction excavation and foundation activities could cause noise 
above Solano County’s daytime 55 dBA noise criteria for residential land uses if they occur within 
710 and 2,510 feet of a residence, respectively. In addition, individual pieces of construction 
equipment could have the potential to exceed the County’s daytime maximum 70 dBA noise 
standard for residential land uses depending on how closely they are operated to a receptor.  

Project construction-related noise would be greatest during scraping, grading, and crane pad 
development, and excavation for the turbine foundation. Road construction would also include 
using heavy equipment, and the noise levels would be similar to excavation and grading. Once the 
pads are constructed and the foundation excavated, the loudest source of noise would be the cranes 
lifting the turbines into place. As shown in Table 15.4-1, the Applicant is proposing to excavate and 
install turbine foundations approximately less than 2,510 feet from residences 11, 13, and 14.  This is 
a potentially significant impact.  

In addition to construction noise from heavy-duty equipment, the Applicant may use the existing 
driveway at residence 13 to access the project area. As described in Chapter 19, Transportation, the 
Project could result in up to 70 daily employee and 44 daily delivery trips into and out of the project 
area for approximately three months, or an average of nearly 12 trips per hour during the day. 
Heavy-duty trucks traveling at 55 mph produce sound levels of approximately 85 dBA at distance of 
50 feet, with an approximate 5 dBA reduction in noise per 10 mph reduction for speeds above 30 
mph. A heavy-duty truck traveling at 15 mph would therefore be expected to produce exterior 
sound levels in the range of 65 -70 dBA at a distance of 50 feet. The County does not maintain 
specific restrictions related to construction equipment noise, however, the County’s General Plan 
establishes interior and exterior noise standards of 45 and 65 dBA Ldn, respectively, for residential 
land uses affected by traffic noise.  

Residence 13, the Anderson residence, is located approximately 80 feet from the existing driveway 
that the Applicant is considering using to access the project area. Traffic noise generated on this 
road is unlikely to result noise levels that violate the County’s interior (45 dBA Ldn) and exterior (65 
dBA Ldn) standard since traffic noise would be intermittent during the day and not occur at all at 
night. Traffic noise, however, could contribute to overall construction noise levels generated by the 
Project that may exceed the County’s 50 dBA Leq and 70 dBA Lmax standards for residential land 
uses.  

The Montezuma II project does not involve new residential development and is located more than 
six miles from the closest airport facility.  The Project, therefore, would not expose people or 
residences to excessive noise levels that are also in the vicinity of an airstrip. 

Level of Significance: Potentially Significant 

To reduce potential impacts from short term increases in construction noise during the 
approximately five month construction period, the Applicant would be required to implement 
certain noise reducing measures, restrict construction work hours, and prepare a construction noise 
complaint plan as follows: 
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Mitigation Measure NOI-1: Reduce Construction Noise.  To reduce noise levels 
associated with construction of the Montezuma II project, the Applicant shall comply with 
the following measures: 

a. Siting and Design Measures: Avoid use of the access road adjacent to residence 13 if 
possible.  If alternate access is not possible, perform one of the following measures to 
reduce short term construction traffic noise at this location: 

i. Relocate the access road to at least 250 feet from the residence and reduce 
construction traffic speed to 10 mph within 1,000 feet of the residence. 

ii. Provide to the County a written waiver from the affected property owner, which 
shall: 1) be subject to County approval and shall specify that the property owner 
consents to allowing project construction activities that would place their residence 
in exceedance of exterior daytime noise limits (with full disclosure of the estimated 
levels at the residence) and waives their right to any noise mitigation by the wind 
energy operator during project construction and 2) be recorded with the Solano 
County Recorder, be binding on the property for the duration of construction, and  
be irrevocable. 

b. Equipment Care: Equipment engines shall be covered, and the Applicant shall ensure 
that mufflers are in good working condition. This measure can reduce equipment noise 
by 5 to 10 dBA (EPA 1971). 

c. Restricted Work Hours: Work hours shall be restricted for all noise generating 
construction activities from 7:00 a.m. to 7:00 p.m. Monday through Friday, and from 
8:00 a.m. to 6:00 p.m. on Saturdays and Sundays. 

d. Equipment Location: All stationary equipment such as compressors and welding 
machines shall be shielded and located away from noise receptors to the extent 
practicable. 

e. Pneumatic Tools: Pneumatic tools to be used within 1,500 feet of a residence shall have 
an exhaust muffler on the compressed air exhaust. This shall be included in the 
construction specifications. 

f. Prior to issuance of any grading permit or building permit, whichever occurs first, for the 
Project, the Applicant shall prepare a Construction Noise Complaint Plan and submit it 
to the Solano County Department of Resource Management for approval. The 
Construction Noise Complaint Plan shall detail how the Applicant will respond to 
construction noise complaints, keep the County apprised of the complaints, and 
document the resolution of those complaints. 

Level of Significance with Mitigation:  Less than significant. 
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Impact NOI-2: Long-term Increase in Noise during Operation of the Montezuma II Project 

Exterior Noise Impacts 

As proposed, the Montezuma II project would cause a long-term increase in exterior noise levels at 
up to four residences that exceed Solano County’s noise criteria (50 CNEL or 44 dBA steady noise 
level) during operation of the wind turbines. As Figure 15.4-1 shows, noise levels at residences 11, 
12, 13, and 14, exceed Solano County’s 44 dBA criteria for steady A-weighted noise levels by 
approximately 0.5 to 5.6 dBA.  In addition, the proposed project would increase ambient noise levels 
at residence 13 by 4.5 dBA. This increase is above the three dB threshold commonly used for 
CEQA in assessing whether a proposed project would produce a substantial permanent increase in 
ambient noise levels.  

These impacts are considered potentially significant. Table 15.6-2 presents the amount of noise 
reduction that would be required to achieve the 50 dBA CNEL limit residences 11, 12, 13, and 14. 

Table 15.6-2  

NOISE REDUCTION REQUIRED TO ACHIEVE 44 dBA/50 dBA CNEL LIMIT 
AT EACH RESIDENCE PREDICTED TO EXCEED THE LIMIT 

Residence ID 11 12 13 14 
Required Noise Reduction 0.5 0.5 5.6 1.9 

Source: ICF International 2010. 

As Table 15-6.2 shows, the Applicant would be required to achieve reductions between 0.5 and 5.6 
dBA in order to meet standards. Mitigation Measure NOI-2a (Reduce Operational Noise) requires 
the Applicant to relocate turbines a sufficient distance away from impacted residences  or employ a 
noise restricted operating mode in order to attain county noise standards. In some instances, it may 
not be feasible to reduce noise levels at impacted residences through turbine relocation or noise 
restricted operating modes due to siting and operation constraints. In this instance, Mitigation 
Measure NOI-2a (Reduce Operational Noise) would require the Applicant to conduct further 
analysis demonstrating attainment of the standard or to obtain a noise waiver from the affected 
landowner.  

Interior Noise 

The Health and Safety Chapter of the Solano County General Plan sets 35 dBA as the maximum 
allowable interior noise level for interior residential spaces with the windows and doors closed.  
Achieving a corresponding interior continuous level of 35 dBA would require an exterior to interior 
noise reduction of 15.6 dBA for the predicted worst case increase in noise associated with the 
Project at residence 13.  Previous residential noise reduction measurements made for a typical wind 
turbine generator noise spectrum at structures in the Birds Landing Area documented noise 
reductions of about 22 to 26 dB with the windows closed for newer structures and 19 to 26 dB 
depending on the amount of glass area and whether the windows had been replaced recently at older 
structures (Illingworth & Rodkin, in Solano County Planning Division 2010).  Based on this data 
and the current project layout, the Montezuma II project is not expected to result in interior, 
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residential noise levels that exceed the County’s interior noise standards, and no additional 
mitigation is required for interior noise impacts.  

In the event that any turbines are moved closer to a residence than proposed in the current turbine 
layout plan (see Figure 15.2-1), the exterior noise level and subsequently the interior noise level 
would need to be recalculated for the residence to determine if the Project would meet the County’s 
exterior and interior noise standards.  

Level of Significance: Potentially Significant 

To reduce potential impacts from long-term increases in exterior and interior noise levels from 
project operation, the Applicant would be required to implement certain noise reduction or 
avoidance measures and prepare an operational noise complaint plan as follows: 

Mitigation Measure NOI-2a: Reduce Operational Noise. The Applicant shall reduce or 
avoid impacts of operational noise by configuring the proposed Montezuma II project such 
that noise generated during operation of the wind turbines will be maintained at or below a 
CNEL of 50 dBA (or the equivalent steady A-weighted 44 dBA) at residences through 
implementation of the following measures: 

a. Based on implementation of the turbine configuration evaluated in Figure 15.2-1, noise 
is expected to exceed the equivalent steady A-weighted 44 dBA and the CNEL 50 dBA 
at residences 11, 12, 13, and 14. Prior to obtaining a building permit for the affecting 
wind turbine or otherwise as noted, the Applicant shall implement in their entirety one 
or more of the following actions, enumerated as subparagraphs i. thru iii, to comply with 
County noise standards:  

i. Relocate turbines or employ noise restricted operating modes as follows: 

 For residence 11, relocate turbine 1 to at least 2,600 feet from residence 11, or 
employ a -1 dB noise restricted mode at turbine 1. 

 For residence 12, relocation turbines 1 and 8 at least 2,500 feet from residence 12, 
or employ a -1 dB noise restricted mode at turbines 1 and 8. 

 For residence 13, relocate turbines 7, 13, 14, 15, 16, 20, 21, and 22 to at least 3,000 
feet from residence 13, or employ a -5 dB noise restricted mode at turbines 7, 13, 
14, 15, 16, 20, 21, and 22 and relocate turbines 13, 14, and 21 at least 2,000 feet 
from residence 13. 

 For residence 14, relocate turbines 14, 15, 16, and 17 at least 3,800 feet from 
residence 14, or employ a -3 dB noise restricted mode at turbines 14, 15, 16, and 
17.  

ii. Provide to the County additional attenuation analyses, based on terrain effects, 
nighttime wind speed, or other considerations, demonstrating that the proposed 



15 Noise 

March 8, 2011  15-27 Montezuma II Wind Energy Project 
  Draft EIR 

configuration will not exceed the 50 dBA CNEL or equivalent 44 dBA steady 
A-weighted noise level criteria at any residences. 

iii.  Prior to the beginning construction of foundations for the affecting turbines, the 
Applicant shall provide the County with a written waiver from the property owner, 
which shall: 1) Be subject to County approval and shall specify that the property 
owner consents to allowing construction of one or more turbines that would place 
their residence in exceedance of exterior noise limits (with full disclosure of the 
estimated levels at the residence) and waives their right to any noise mitigation by the 
wind energy operator after the turbine(s) become operational; and 2) Be recorded 
with the Solano County Recorder, be binding on the property as long as the turbines 
are in operation, and shall be irrevocable. 

b. Prior to obtaining a building permit for the affecting wind turbine(s), provide the County 
with a plan that is subject to County approval for committing to operational limitations 
or adjustments (e.g., partial “feathering” of the turbine blades) during nighttime hours or 
other provisions that would be implemented based upon noise complaints from nearby 
residents. Such limitations would provide a basis for reducing the CNEL penalty 
imposed for nighttime noise. The plan would not be implemented unless field 
measurements by the Applicant verify that noise from nearby turbines substantially 
influences noise levels at the residence and exceeds the 50 dBA CNEL (or equivalent 
steady A-weighted 44 dBA) criterion and the County has reviewed and approved these 
measures. 

c. If the Applicant modifies the turbine configuration subsequent to what has been 
evaluated in this EIR, there is potential for the 50 dBA CNEL noise criteria (or the 
equivalent steady A-weighted 44 dBA) to be exceeded at residences other than 
residences 11, 12, 13, and 14.  In the event of the Applicant modifying the turbine 
configuration beyond that evaluated in this EIR, the Applicant shall, prior to obtaining a 
building permit for any potential affecting wind turbine(s): 

i. Conduct a supplemental noise analysis and provide an acoustical report to the 
County that evaluates predicted noise levels under the modified configuration 
relative to applicable noise criteria; and 

ii. If noise levels at any residences are predicted to exceed the criteria, the Applicant 
shall implement either measure a.i, a.ii, or a.iii above (i.e., conduct further noise 
analysis to demonstrate noise levels would not be exceeded, obtain a waiver from the 
landowner, and/or relocate the affecting turbines). 

Mitigation Measure NOI-2b: Operational Noise Complaint Plan.  To reduce and 
prevent impacts associated with construction and operational noise, the Applicant shall 
implement the following measures: 

a. Prior to issuance of a building permit for the first wind turbine in the Montezuma II 
project, the Applicant shall submit an Operational Noise Complaint Plan to the Solano 
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County Department of Resource Management for approval. The plan shall detail how 
the Applicant will respond to operational noise complaints, keep the county apprised of 
the complaints, and document the resolution of those complaints. The Construction and 
Operational Noise Compliant Plans may be consolidated into a single plan that addresses 
both construction and operation.  

b. Upon receipt of a reasonable complaint alleging that noise from the operation of the 
turbines is causing noise levels at the exterior of a residence to exceed the 50 dBA 
CNEL or 44 dBA steady noise level, except where a noise waiver has been recorded on 
the affected property: 

i. The Solano County Building Official or the County Sheriff shall report the matter to 
the Applicant and the Solano County Department of Resource Management. 

ii. The Solano County Department of Resource Management shall commission, at the 
Applicant’s expense, a qualified acoustical firm to conduct a site-specific study to 
verify whether noise levels routinely exceed the 50 dBA CNEL criterion at the 
residence and whether these levels can be attributed, at least in part, to the operation 
of specific Montezuma II turbines. All findings shall be consolidated into a single 
report. The acoustical firm shall be authorized to require that the Applicant cease 
operation of the specified turbines at such times as may be necessary for a period not 
to exceed 10 days to verify that the noise levels at the residence would be noticeably 
reduced (3 dB decrease in sound levels) by modifications to or restrictions on the 
operation of the specified Montezuma II turbines. Upon verification of the 
complaint, the qualified firm shall identify the circumstances and measures that could 
be undertaken to ensure conformance with the 50 dBA CNEL (or 44 dBA 
equivalent) standard. 

iii. For 30 days after the receipt of the verification of the complaint and mitigation 
recommendations, the Applicant shall attempt in good faith to negotiate a resolution 
of this matter with the party making the allegation and shall report any such 
resolution to the Solano County Department of Resource Management in a timely 
manner. 

iv. If a resolution of the complaint is not achieved within 30 days, and as determined by 
the Solano County Department of Resource Management, the Applicant shall 
implement one or more of the recommendations specified in the acoustical report 
(Appendix F) to achieve conformance with the applicable standards, which may 
include turbine relocation.  

The Applicant and the County would not be responsible for responding to turbine-related noise 
complaints affecting a property where the property owner, at the time of project construction, 
recorded on the property an irrevocable noise waiver, allowing exterior noise from turbines in excess 
of Solano County's noise thresholds.  

Level of Significance with Mitigation:  Less than significant. 
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