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6.12  NOISE CONTROL 
6.12.1 INTRODUCTION 
This section presents an evaluation of sound levels associated with the Avenal Energy Project.  
The Site is located in the northeast corner of the City of Avenal, approximately 6 miles northeast 
of the business and residential districts of the City, 2 miles east of Interstate 5, and 200 feet 
southwest of the California Aqueduct.  It is 16 miles east of the City of Coalinga and 28 miles 
southwest of Hanford, the Kings County seat.  The Site is comprised of land that is zoned 
industrial and currently used as farmland.  Land uses in the vicinity of the Site are comprised of 
agricultural uses, with sporadic farmhouses and industrial uses.  The closest sensitive noise 
receptors are farmhouses that are northeast and southwest of the Site, approximately 1.3 and 1.8 
miles away, respectively.  A City of Avenal water treatment plant is located adjacent to the 
northeast corner of the Site. 
 
Generally, the design basis for noise control is the minimum, or most stringent, noise level 
required by any of the applicable laws, ordinances, regulations, or standards (LORS).  This 
design philosophy will ensure that the noise from the Project will comply with both local 
ordinances, as well as the CEC's guideline for the late-night noise increase increment.  These 
local requirements and CEC guidelines will be met with a combination of Project design features 
that optimize noise reduction and control from the expected major noise sources.  Each 
equipment component will be evaluated during the Project's detailed engineering phase to 
determine the noise control strategies necessary to support the overall Project acoustical design. 
 
Section 6.12.2 presents the fundamentals of acoustics while a description of the LORS is 
presented in Section 6.12.3.  The affected environment is described in Section 6.12.4 and the 
environmental consequences (i.e., the potential Project effects from both construction and 
operation) are analyzed in Section 6.12.5.  Section 6.12.6 presents Project design features and 
noise control strategies that will result in noise impacts below the level of significance (per 
applicable standards and criteria), including noise control measures aimed at (1) enabling 
feedback for community concerns regarding noise, (2) reducing noise during construction, and 
(3) establishing a mechanism for verifying compliance following commercial operation of the 
Project.  Section 6.12.7 presents mitigation measures, while 6.12.8 discusses unavoidable 
adverse impacts.  Section 6.12.9 presents a statement concerning adherence to the pertinent 
LORS.  The noise-related permits and permitting schedule are discussed in Section 6.12.10 and 
the involved agencies and agency contacts are listed in Section 6.12.11.  Lastly, section 6.12.12 
lists the references for this noise section. 
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Potential noise impacts to biological resources are addressed in Section 6.6, Biological 
Resources. 
 
 
6.12.2  FUNDAMENTALS OF ACOUSTICS 
Acoustics is the study of sound, and noise is defined as unwanted sound.  Airborne sound is a 
rapid fluctuation or oscillation of air pressure above and below atmospheric pressure creating a 
sound wave.  The range of pressures that cause vibrations that create noise is large.  Noise is 
therefore measured on a logarithmic scale, expressed in decibels (dB).  Noise is typically 
measured on the A-weighted scale (dBA), which has been shown to correlate with human 
response to sound and is the most widely used descriptor for community noise assessments 
(Harris, 1991).  Table 6.12-1 provides examples of various outdoor and indoor noises and their 
typical A-weighted noise levels. 
 
 
The remainder of this page is intentionally blank. 
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TABLE 6.12-1 
 

TYPICAL SOUND LEVELS MEASURED 
IN THE ENVIRONMENT AND INDUSTRY 

 

EXAMPLE NOISE SOURCE 
OR NOISE ENVIRONMENT 

A-WEIGHTED 
SOUND LEVEL 
IN DECIBELS, 

DBA 

SUBJECTIVE 
IMPRESSION 

Shotgun (at shooter's ear) or 
on a carrier flight deck 140 

Civil defense siren (100 ft) 130 
Painfully loud 

Jet takeoff (200 ft) 120 

Loud rock music 110 
Threshold of pain 

Pile driver (50 ft) 100 

Ambulance siren (100 ft) or 
in a boiler room 90 

Pneumatic drill (50 ft) or 
inside a noisy restaurant 80 

Very loud 

Busy traffic; hair dryer 70 

Normal conversation (5 ft) or 
in a data processing center 60 

Light traffic (100 ft); rainfall or 
in a private business office 50 

Moderately loud 

Bird calls (distant) or 
inside an average living room or library 40 

Soft whisper (5 ft); rustling leaves or 
inside a quiet bedroom 30 

In a recording studio 20 

Quiet 

Normal breathing 10 Threshold of hearing 
Source: Beranek, 1998. 

 
Loud noise can be annoying and it can have negative health effects (EPA, 1978).  The effects of 
noise on people can be listed in three general categories: 

• Subjective effects of annoyance, nuisance, dissatisfaction. 
• Interference with activities such as speech, sleep, learning. 
• Physiological effects such as startling and hearing loss  

(both temporary and permanent). 
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In most cases, environmental noise produces effects in the first two categories only.  However, 
unprotected workers in some industrial work settings may experience noise effects in the last 
category.   
 
Given the wide variation in individual thresholds of annoyance, habituation to noise, and 
situational reactions to noisy environments, there is no common standard for assessing the 
subjective effects of noise, or to measure the corresponding reactions of annoyance and 
dissatisfaction.  Thus, an important way of determining a person’s subjective reaction to a new 
noise is by comparing it to the existing or ambient environment which that person is familiar 
with.  From an objective, measurable viewpoint, however, there are several standardized noise 
level metrics that are commonly used for qualitatively assessing a given noise environment or 
acoustical situation.  Common descriptors of environmental noise include the Equivalent Noise 
Level (Leq) and statistical sound levels (L90, L50 and L10).  Additional composite descriptors 
include the Day-Night Level (Ldn) and Community Noise Equivalent Level (CNEL).  These 
descriptors and other acoustical terms used in this section are summarized in Table 6.12-2 below. 
 
 

TABLE 6.12-2 
 

DEFINITIONS OF ACOUSTICAL TERMS 
 

TERM DEFINITION 

Ambient Noise Level The composite of noise from all sources near and far. The normal or 
existing level of environmental noise or sound at a given location. The 
ambient level is often defined by the Leq level (see below for more 
information on special noise metrics).  

Background Noise Level The underlying, ever-present lower level noise that remains in the absence 
of intrusive or intermittent sounds.  Distant sources, such as traffic, 
typically make up the background noise level.  The background level is 
generally defined by the L90 percentile noise level.  

Intrusive Noise Noise that intrudes over and above the existing ambient noise at a given 
location. The relative intrusiveness of a sound depends upon its amplitude, 
duration, frequency, time of occurrence, tonal content, the prevailing 
ambient or background noise level, and the sensitivity of the receiver. The 
intrusive level is generally defined by the L10 percentile noise level. 
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TERM DEFINITION 

Decibel (dB) A decibel is a dimensionless unit of level which denotes the logarithmic 
(base 10) ratio between two quantities that are proportional to power; the 
denominator of this ratio is a reference standard which must be specified 
to give the decibel level any meaning.  Decibels (abbreviated dB) 
describe the loudness of sound and noise in terms of sound pressure 
levels and sound power levels. 

Sound Pressure Level The level, expressed in terms of decibels, that is 20 times the logarithm 
of the given sound pressure over the reference pressure of 20 
micropascals = 2 x 10-5 Newtons/m2 = 0.0002 µbar = 2x10-4 dynes/cm2.  
Sound Pressure Level, abbreviated SPL or Lp, is dependent on the 
distance from the source to the receiver. 

Sound Power Level The level, also expressed in terms of decibels, that is 10 times the 
logarithm of the given sound power over the reference power of 1 
picowatt.  Sound Power Level, abbreviated PWL or Lw, is an inherent 
characteristic of the noise source and, therefore, is independent of 
distance from the source. 

A-Weighted Sound Level 
(dBA) 

The sound level in decibels as measured on a sound level meter using the 
A-weighted filter network. The A-weighted 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. Thus, A-weighted sound pressure 
levels are the most common noise metric used to describe community 
noise and all sound levels in this report are A-weighted. 

Frequency The number of times in 1 second that a periodic phenomenon repeats 
itself.  The units of frequency are the hertz (Hz) which corresponds to 
one cycle per second. 

Band Pressure Level or  
Band Sound Level 

The sound pressure level within a specified frequency band.  The 
bandwidth is usually indicated by a descriptive modifier, such as octave 
band level or third-octave band level.  As an example, the octave band 
level is the sound level within a frequency band corresponding to a 
specified octave.  An octave is the frequency interval between two 
sounds whose basic frequency ratio is 2 (e.g. 500 Hz and 1,000 Hz are 
one octave apart).  Note that octave band center frequencies and band 
limits are standardized by international agreement. 

Equivalent Noise Level 
(Leq) 

The energy-equivalent noise level over a specified period of time (e.g., 1 
hour).  It is an equivalent single value of sound that includes the same 
acoustic energy as the actual, varying sound levels in a given period of 
time. 
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TERM DEFINITION 

Day-Night Noise Level  
(Ldn or DNL) 

This metric was developed to account for an increased human sensitivity 
to nighttime noise levels and for the greater potential annoyance of noise 
during the nighttime hours.  The actual nighttime noise levels are 
adjusted, based on the premise that both exterior and interior noise levels 
are generally lower than daytime levels and, therefore, nighttime noise 
can be more noticeable than daytime conditions at the same location.  
Also, since most people sleep at night, there is often an increased 
sensitivity to intrusive noises.  The day-night noise level, abbreviated Ldn, 
is the energy-average A-weighted sound level over a 24-hour period with 
an added 10 dB adjustment (penalty) for sounds that occur between 10 
p.m. and 7 a.m.  

Community Noise 
Equivalent Level, CNEL 

The CNEL was developed in California for evaluating noise levels in 
residential communities.  The CNEL is similar to the Ldn, but differs in 
that a 5 dB evening penalty is also added to sounds that occur between 7 
p.m. and 10 p.m. (as well as the Ldn penalty of +10 dB for nighttime 
sounds).  In a large percentage of cases for general community noise, the 
Ldn and CNEL can be considered as equivalent. 

Percentile Noise Level or 
Statistical Sound Level (Ln) 

The noise level exceeded during n percent of the measurement period, 
where n is a number between 0 and 100.  The most common statistical 
sound levels used in community noise analyses are the L90, L50 and L10 
levels.  The L90 is the sound level exceeded 90 percent of the time and is 
often considered the effective background or residual noise level.  The 
L50 is the sound level exceeded 50 percent of the time and is known as 
the median noise level.  The L10 is the sound level exceeded 10 percent of 
the time, is a measurement of intrusive sounds, such as aircraft flying 
overhead, and is commonly known as the effective maximum or intrusive 
sound level. 

Source:  Alliance Acoustical Consultants, Inc. 

 
 
6.12.3  LAWS, ORDINANCES, REGULATIONS, AND STANDARDS (LORS) 
This section presents and discusses the LORS that apply to noise generated by the Project.   
 
 
6.12.3.1  Federal 
U.S. Environmental Protection Agency (EPA)   
Guidelines are available from the U.S. EPA (1974) to assist state and local government entities 
in development of state and local LORS for noise.  Because local LORS have been adopted that 
apply to this Project, these EPA guidelines are for informational purposes only.  
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Occupational Safety and Health Administration (OSHA) 
Onsite noise levels are regulated by the Occupational Safety and Health Act of 1970 (29 Code of 
Federal Regulations [CFR] 1910.95).  The noise exposure level of workers is limited to 90 dBA, 
over a time-weighted average (TWA) eight-hour work shift (TWA8-hr) to protect hearing.  If 
there are workers exposed to a TWA8-hr above 85 dBA (i.e. the OSHA Action Level), then the 
regulations call for a worker hearing protection program that includes baseline and periodic 
hearing testing, availability of hearing protection devices, and training in hearing damage 
prevention.  Given previous experience at similar modern, combined-cycle facilities, onsite noise 
levels during normal operations are expected to generally be in the range of 70 to 85 dBA.  The 
relatively few areas that may be above 85 dBA will be posted as high noise level areas and 
hearing protection will be required therein.  The power plant will implement a hearing 
conservation program for applicable employees and maintain TWA8-hr exposure levels below 90 
dBA. 
 
 
6.12.3.2  State of California 
Cal-OSHA 
The California Department of Industrial Relations, Division of Occupational Safety and Health, 
enforces California Occupational Safety and Health Administration (Cal-OSHA) regulations 
(found in Title 8 of the California Code of Regulations [CCR], General Industrial Safety Orders, 
Article 105, Control of Noise Exposure, Sections 5095, et seq.).  These California worker 
protection regulations are the same as the federal OSHA regulations described above. 
 
California Vehicle Code 
Noise limits for highway vehicles are regulated under the California Vehicle Code, 
Sections 23130 and 23130.5. The limits are enforceable on the highways by the California 
Highway Patrol and by the County Sheriff’s Department. 
 
California Energy Commission (CEC) 
The Commission has determined that a significant noise impact may occur if noise from a new 
facility increases existing late night L90 noise levels by 5 or more dB at nearby residential areas 
(Baker, 1999, 2007b).   
 



Section 6.12  Noise Control 

 

Avenal Energy AFC 6.12-8 
 

California Environmental Quality Act (CEQA) 
Regulations implementing CEQA provide guidelines for determining when a project may have a 
significant noise impact.  These guidelines are specified in 14 CCR 15000, et seq., Appendix G 
and are incorporated in the significance criteria presented in Section 6.12.5.2.  
 
 
6.12.3.3  Local 
The California State Planning Law (California Government Code Section 65302) requires that 
all cities, counties, and entities (such as multi-city port authorities) prepare and adopt a General 
Plan to guide community change.  In the general vicinity of the Avenal Energy Project, there are 
several cities and entities that are adjacent to or near the proposed Project Site, so, in the interest 
of a thorough discussion, the pertinent noise provisions for these separate entities are discussed 
in the following sections. 
 
City of Avenal 
 The City's noise standards provide control so that unnecessary, excessive and/or annoying 
sounds from a development or use on a given piece of property do not have a significant adverse 
affect on other properties.  By comparing existing noise levels and noise level standards to the 
expected noise levels that will be generated by the Project, the effect of Project-related noise can 
be determined. 
 
Community noise controls are specifically addressed in the City of Avenal General Plan Noise 
Element (City of Avenal, 2005).  Noise Standard 3 within the Noise Element states that, 
"Industrial, commercial or other noise generating land uses should be discouraged if resulting 
noise levels will exceed 65 dB Ldn (or CNEL) at the boundary areas of planned or existing noise-
sensitive land uses."  Noise-sensitive land uses include residences, schools, hospitals, churches, 
and other similar land uses dictated by the Avenal Community Development Director (City of 
Avenal General Plan, 2005, Noise Standard 2).   
 
 
6.12.3.4  Kings County 
Although the Project is within the City of Avenal, the City - County boundary is adjacent to the 
north and east Site boundaries; therefore, the Kings County noise standards are addressed herein.  
Community noise controls are addressed in the Kings County Noise Element (Kings County, 
1993).  The County Noise Element contains an objective and policies to achieve the County's 
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stated goal, "To ensure the compatibility of adjacent land uses by requiring appropriate noise 
reducing mitigation measures."  The following objective and policies from the King's County 
Noise Element are applicable to the Project. 
 
Objective 
40.1 "Avoid incompatibility of adjacent land uses by requiring appropriate noise reducing 

mitigation measures." 
 
Policies 
40a "Information shown in Table 18, Appendix 8, as Kings County policy regarding the 

compatibility of land uses and noise levels produced or received."  (See Table 6.12-3.) 
 
40b "Require developers of projects expected to produce excessive noise to mitigate the 

effects of the excessive noise on existing land uses." 
 
40c "Require developers of noise-sensitive projects to mitigate for existing excessive noise 

sources which may be expected to impact the project." 
 
The Kings County Noise Element establishes compatibility for various land-use categories with 
respect to exterior community noise levels.  The noise dB ranges (given in terms of Ldn or 
CNEL) are described as "acceptable," "conditionally acceptable," and "unacceptable" for each 
land-use category.  The land-use category that most closely applies to the nearest residential 
receptors is 'Residential - Rural Residential.'  For other nearby land uses, the appropriate 
category is 'Agricultural - Agricultural and Intensive Agricultural.'  The exterior noise exposure 
allowances under the Kings County Noise Element are summarized in Table 6.12-3. 
 

TABLE 6.12-3 
 

KINGS COUNTY EXTERIOR NOISE EXPOSURE ALLOWANCES 
RESIDENTIAL AND AGRICULTURAL LAND USES (LDN) 

 
LAND USE 

CATEGORY 
< 65 dBA 

Ldn 
65 - 70 dBA 

Ldn 
70 -75 dBA 

Ldn 
> 75 dBA 

Ldn 
Residential (Rural) Acceptable Conditionally 

Acceptable 
Unacceptable Unacceptable 

Agricultural Acceptable Acceptable Conditionally 
Acceptable 

Unacceptable 

Source:  Kings County General Plan, December 1993, Noise Element, Appendix 8, Table 18, "Compatibility of 
Land Uses to Noise Environments." 
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For indoor noise exposures at all residential uses, the Kings County Noise Element allows <45 
Ldn for an 'acceptable' environment, while >45 Ldn is listed as 'unacceptable.' 
 
 
6.12.3.5  Fresno County 
Although the Project is within Kings County, the boundary of Fresno County is approximately 
1,000 feet from the northwest corner of the Project Site.  There are no potential noise-sensitive 
receptors in Fresno County within approximately 2 miles of the Site.  There will be 
approximately four miles of transmission line construction within Fresno County areas.  
Therefore, for completeness, the Fresno County noise standards are included herein.  
 
As with Kings County, Fresno County addresses community noise standards in a Noise Element 
as part of the county's General Plan (Fresno County, 2000).  The following objectives and 
policies from the Noise Element are applicable to the Project. 
 
Goals 
Goal HS-G:  “To protect residential and other noise-sensitive uses from exposure to harmful or 
annoying noise levels; to identify maximum acceptable noise levels compatible with various land 
use designations; and to develop a policy framework necessary to achieve and maintain a 
healthful noise environment.” 
 
Policies 
Policy HS-G.1:  "The County shall require that all proposed development incorporate design 
elements necessary to minimize adverse noise impacts on surrounding land uses." 
 
Policy HS-G.8:  "The County shall evaluate the compatibility of proposed projects with existing 
and future noise levels through a comparison to Chart HS-1...." A summary of the applicable 
land uses from Chart HS-1 can be found below. 

 
Ldn Range, dBA 

Land Use Normally 
Acceptable 

Conditionally 
Acceptable 

Generally 
Unacceptable 

Residential: Low-Density Single Family, 
Duplex, Mobile Homes 50 – 60 55 – 65 65 – 75 

Industrial, Manufacturing, Utilities, Agriculture 50 – 75 70 – 80 75 – 85 
Source: Fresno County General Plan, October 2000, Health & Safety Element, Chart HS-1, “Land 
Use Compatibility for Community Noise Environments” 
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6.12.4  AFFECTED ENVIRONMENT 
6.12.4.1  Overview 
The Site vicinity is predominantly used for agricultural activities.  The nearest farmhouses are 
located approximately 1.3 miles northeast of the Site near the intersection of Avenal Cutoff Road 
and Orange Avenue, and 1.8 miles southwest of the Site near the intersection of Avenal Cutoff 
Road and Plymouth Avenue.  These are the closest known residential properties and there are no 
sensitive receptors in the immediate vicinity of the study area.  Farm features in the vicinity are 
described in Section 6.9, Land Use.   
 
Daytime noise sources in the Site vicinity consist of noise from vehicular traffic on Avenal 
Cutoff Road, farm operations, the water treatment facility at the California Aqueduct, distant 
traffic on Interstate 5, occasional aircraft operations and natural sounds (birds and insects).  At 
night, noise from local intermittent traffic on Avenal Cutoff Road is predominant. 
 
 
6.12.4.2  Ambient Noise Measurements 
6.12.4.2.1  Methodology 
The Commission has developed specific requirements for conducting noise assessments of 
electric generating facilities.  These include performing an ambient noise monitoring program, 
plus computer modeling of the major facility noise sources to determine projected noise levels at 
nearby noise-sensitive areas (residences, schools, churches, libraries, etc.) that could potentially 
be affected.  The Commission requires ambient background monitoring for a minimum of 25 
consecutive hours from at least one sensitive receptor location. 
 
A noise monitoring program for the Project was conducted in compliance with Commission 
requirements on April 19 through 20, 2001.  The monitoring in 2001 was conducted in support 
of the Avenal Energy Project under a prior AFC.  Since that time, there has been no known 
change in the area that would be expected to materially affect ambient noise.  Pursuant to 
discussions with CEC staff for this current AFC, it was agreed that the conditions and ambient 
environment near the Project Site and in the surrounding community had not changed 
sufficiently to warrant another survey program.  Thus, the ambient noise data from the 2001 
study was deemed to be sufficient and appropriate for describing the existing conditions around 
the Site (CEC, 2007a). 
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The ambient noise monitoring program consisted of continuous and simultaneous 25-hour noise 
measurements at three monitoring locations and short-term monitoring at two additional 
locations.  Observations at the monitoring locations were made to document local noise sources.  
Short-term octave band sound level measurements also were performed at the five monitoring 
locations. 
 
In addition to noise level measurements, the prevailing meteorological conditions were recorded.  
Wind speed and direction were obtained via a Dwyer hand-held wind meter in conjunction with 
a map of the local area.  Temperature and humidity were measured with a digital 
thermometer/hygrometer.  Sky conditions were observed and recorded at each location. 
 
 
6.12.4.2.2  Monitoring Locations 
Five monitoring locations were chosen to quantify existing baseline noise levels in the vicinity of 
the Project Site.  These locations are described below and are shown in Figure 6.12-1. 

• Location 1 - East Boundary:  Noise was measured continuously at the 
Site's east boundary. 

• Location 2 - South Boundary:  Noise was measured continuously at the 
Site's south boundary 

• Location 3 - West Boundary:  Noise was continuously measured at the 
Site's west boundary. 

• Location 4 - Nearest Residence to NE:  The nearest residence to the 
northeast is located approximately 1.3 miles from the Site, at the 
intersection of Avenal Cutoff Road and Orange Avenue.  Short-term 
monitoring was conducted several times during the day and nighttime 
periods at the front yard property line of this residence. 

• Location 5 - Nearest Residence to SW:  The nearest residence to the 
southwest is located approximately 1.8 miles from the Site, at the 
intersection of Avenal Cutoff Road and Plymouth Avenue.  Short-term 
monitoring was conducted several times during the day and nighttime 
periods at the front yard property line of this residence. 

 
Locations 1 through 3 are at the Site's east, south and west property boundaries, respectively.   
Monitoring was also conducted at Locations 4 and 5, which are the two closest residential 
receptors, located approximately 1.3 and 1.8 miles from the Project Site.  Typically, residences 
located further than 1 mile from the Site would not be considered as being within the study area 
because sound attenuation due to distance spreading loss and ground effects would reduce the 
Project's noise contributions to values below significance. However, for conservatism and 
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considering the low ambient noise environments in this undeveloped rural setting, these 
receptors are addressed in this analysis. 
 
 
6.12.4.2.3  Monitoring Results 
Meteorological Data 
Weather conditions during the survey sessions were noted to be typical for the area in spring.  
Daytime temperatures ranged from the low-60s °F in the early-to mid-morning to the low-70s °F 
in the daytime.  Evening and nighttime temperatures were in the low-60s °F and the high-40s °F, 
respectively.  The relative humidity was typically between 34 percent and 55 percent.  For the 
most part, there were light or no winds.  During the ambient survey effort, there was one brief 
rain shower. 
 
Continuous, 25-Hour Data 
Table 6.12-4 summarizes the measured residual (L90) noise levels.  Data collected at the Site 
boundary show that daytime and evening noise are affected by intrusive activities such as farm 
operations and vehicular traffic.  The L90 levels were found to be in the range of approximately 
29 to 44 dBA at the Project Site.  The continuous monitoring data from the survey are shown in 
Figures 6.12-2 through 6.12-4.  The data are presented as a series of curves, corresponding to the 
measured Lmax, Leq, L90 and Lmin noise levels. The Leq level is representative of all the sounds 
present.  The L90, residual noise level, is representative of sound produced by sources of 
relatively constant noise, such as would be expected from the power plant.  The Lmax and the Lmin 
reflect the maximum and minimum sound levels measured during the interval.  The spread 
between the L90 and Leq levels provides an indication of the amount of intrusive noise present at 
any location.  A small spread would indicate a steady, constant noise level with few intrusive 
sounds, as is the case for these locations. 
 
Short-Term Data 
Short-term noise measurements also were conducted to supplement the continuous data.  Results 
of the short-term monitoring for the two distant noise sensitive locations are also presented in 
Table 6.12-4.  
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TABLE 6.12-4 
 

SUMMARY OF MEASURED RESIDUAL (L90) NOISE LEVELS 
 

LOCATION RESIDUAL, L90 
NOISE LEVEL PROMINENT SOURCE(S) 

1 - Eastern Boundary  
(25-hour data) 30 to 43 dBA 

Farming Operations, Water Treatment 
Facility, Distant Traffic, Frogs, Crickets, 
and Aircraft Flyby 

2 - Southern Boundary 
(25-hour data) 29 to 42 dBA 

Farming Operations, Traffic on Avenal 
Cutoff, Water Treatment Plant, Birds, and 
Aircraft Flyby 

3 - Western Boundary 
(25-hour data) 29 to 44 dBA 

Farming Operations, Distant Traffic, Water 
Treatment Plant, Crickets, Birds, and 
Aircraft Flyby 

4 - Nearest Residence to 
Northeast 
(short-term data) 

35 dBA 
(late-night) 

Farming Operations, Traffic on Avenal 
Cutoff, Birds, and Aircraft Flyby 

5 - Nearest Residence to 
Southwest 
(short-term data) 

60 dBA 
(late-night) 

Traffic on Avenal Cutoff, Interstate 5, 
Plymouth Avenue, and Farming Operations 

 
 
Noise levels collected at Location 4, the nearest residence northeast of the Project Site, were 
found to be consistent with the Site data (see Figure 6.12-2, Location 1). 
 
The measured sound levels reflect the residual noise level because the instrument was paused 
when there were vehicle, farm operations, or aircraft noise contributions.  This data acquisition 
technique effectively screens out intrusive noise sources and, thus, yields a noise level reading 
that is consistent with the L90 statistical level (i.e., the residual ambient level).  Sound levels at 
this location were higher during the daytime and lower during the late-night and early-morning 
periods.  The late-night residual ambient noise level was approximately 35 dBA at this location.  
This is consistent with the measured noise level temporal patterns collected at Locations 1 
through 3, with the incremental difference attributed to the proximity of the Location 4 residence 
to Avenal Cutoff Road. 
 
Data collected at Location 5, the nearest residence to the southwest, reveal a significant and 
constant contribution from vehicular traffic on Avenal Cutoff Road, Plymouth Avenue and 
nearby Interstate 5.  There was also some contribution from the nearby Kettleman compressor 
station.  As with the other measurement locations, sound levels were higher during the daytime 
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and evening than the late-night periods.  The late-night ambient noise level was approximately 
60 dBA at this location, due to the aforementioned nearby vehicle and equipment sources. 
 
Octave Band Data 
Octave band data measurements were also conducted at each of the five monitoring locations 
during the day, evening, night, and early-morning time periods.  Because intrusive sounds are 
typically at a minimum late at night, the nighttime data can be used to describe the tonal nature 
of background noise.  These data are shown in Figures 6.12-5 through 6.12-9.  The octave band 
spectra at the five monitoring locations have the same general downward trend with increasing 
frequency, which is typical for an ambient environment because higher frequency noises are 
more readily absorbed in the atmosphere. 
 
Summary 
The residual noise levels at monitoring Locations 1 through 4 were found to range from 29 to 
44 dBA.  Location 5 levels were significantly higher due to several nearby vehicle and 
equipment sources and would not be considered representative of the ambient environment for 
the typical areas around the Site.  The lowest levels were measured in the late-night and 
early-morning periods.  The short-term data collected at Location 4 (the nearest residential 
receptor to the northeast at 1.3 miles away) supplemented the 25-hour continuous data and are in 
good agreement with the Site boundary location data presented in Figures 6.12-2 through 6.12-4. 
 
 
6.12.5  ENVIRONMENTAL CONSEQUENCES 
6.12.5.1 Introduction 
The proposed Avenal Energy Project will produce noise that may be noticeable at some nearby 
locations adjacent to the Project Site, but the noise levels will comply with City of Avenal and 
Kings County noise requirements.  Prior to commercial operations, noise will also be produced 
at the Site during the construction phase of the Project.   
 
Potential noise impacts from construction, start-up, and operation activities are assessed in this 
section. 
 



Section 6.12  Noise Control 

 

Avenal Energy AFC 6.12-16 
 

6.12.5.2 Significance Criteria 
Significance criteria were determined based on CEQA Guidelines, Appendix G, Environmental 
Checklist Form and on performance standards or thresholds adopted by responsible agencies.  
An impact may be considered significant if the Project results in: 

• Exposure of persons to or generation of noise levels in excess of 
standards established in the City of Avenal General Plan Noise Element. 

• Exposure of persons to or generation of noise levels in excess of 
standards established in the Kings County General Plan Noise Element. 

• An increase in the existing late-night residual L90 noise levels by 5 dBA 
or more at a noise-sensitive location, which has been determined by the 
Commission (CEC, 1999, 2002, 2007b) to be the threshold for a 
potential significant noise impact1. 

 
Also, the CEC maintains that demolition/construction noise is typically less than significant if 
(1) the construction activity is temporary, (2) use of heavy equipment and noisy activities is 
limited to daytime hours, and (3) all feasible noise abatement measures are implemented for 
noise-producing equipment (CEC, 2002). 
 
 
6.12.5.3  Construction Impact Assessment 
Construction activities on the Project Site are expected to be typical of other power plants in 
terms of schedule, equipment used, and other types of activities.  The Project construction 
schedule is anticipated to be approximately 27 months in duration; see Section 2.0, Project 
Description and Engineering, for more details on the construction phasing and timetables.   
 
 
6.12.5.3.1  Worker Exposure to Noise (During Construction) 
Worker exposure levels during the construction phase will vary depending on the nature of 
activity and the proximity of the workers to the noise-generating activities.  Hearing protection 
will be available and its use will be enforced for workers and visitors, as needed, throughout the 
construction period.  A Hearing Protection Plan that complies with Cal-OSHA and US-OSHA 
requirements will be incorporated into the Health and Safety Plan. 
 

                                                 
1The potential for a significant impact does not necessarily mean that there is a significant impact.  Rather, it means that the 
Project noise levels, if greater than +5 dB over the late-night ambient L90, need further evaluation and consideration of Project-
specific extenuating circumstances (CEC, 2007b). 
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6.12.5.3.2  General Construction-Related Noise 
The noise levels from construction activities will vary during the different activity periods, 
depending upon the activity location(s) and the number and types of equipment being used.  
Both the U.S. EPA Office of Noise Abatement and Control and the Empire State Electric Energy 
Research Company have extensively studied noise from individual pieces of construction 
equipment as well as from construction sites of power plants and other types of facilities 
(USEPA, 1971; Barnes et al., 1976).  Although these studies were done several years ago, they 
remain the industry standards for the estimated base noise emissions from construction/ 
demolition equipment and the associated noise impact analysis.  Further, use of this data is 
considered to be conservative since the evolution of construction equipment has been toward 
quieter designs to protect both operators from exposure to high noise levels and the community 
from undue noise intrusion. 
 
Table 6.12-5 presents noise levels from common construction equipment at various distances.  
Note that these typical noise levels at distances away from the equipment item (beyond 50 feet) 
are conservative since the only attenuating mechanism considered was divergence of the sound 
waves in open air2.  Attenuation from air absorption, ground effects, and shielding from 
intervening topography or structures are not included in these nominal values.  
 
 

TABLE 6.12-5 
 

NOISE LEVELS FROM COMMON CONSTRUCTION EQUIPMENT AT VARIOUS 
DISTANCES 

 
TYPICAL SOUND PRESSURE LEVEL, (DBA) 

CONSTRUCTION EQUIPMENT 
50 FEET 500 FEET 1,500 FEET 

Dozer (250-700 hp) 88 68 58 

Front End Loader (6-15 cu. yards.) 88 68 58 

Trucks (200-400 hp) 86 66 56 

Grader (13 to 16 ft. blade) 85 65 55 

Shovels (2-5 cu. yards.) 84 64 54 

Portable Generators (50-200 kW) 84 64 54 

                                                 
2 In general, this mechanism results in a 6 dB decrease in the sound level with every doubling of distance from the source.  For 
example, the 84 dBA average sound level associated with generators will be attenuated to 78 dBA at 100 feet, 72 dBA at 200 
feet, 66 dBA at 400 feet and so forth.   
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TYPICAL SOUND PRESSURE LEVEL, (DBA) 
CONSTRUCTION EQUIPMENT 

50 FEET 500 FEET 1,500 FEET 

Derrick Crane (11-20 tons) 83 63 53 

Mobile Crane (11-20 tons) 83 63 53 

Concrete Pumps (30-150 cu. yards.) 81 61 51 

Tractor (3/4 to 2 cu. yards.) 80 60 50 

Un-quieted Paving Breaker 80 60 50 

Quieted Paving Breaker 73 53 43 
Source: USEPA, 1971; Barnes et al., 1976. 

 
These typical construction equipment items and their associated noise emissions are usually 
deployed during the following general phases for this type of project:  

• Site preparation/clearing 
• Excavation 
• Pile installation 
• Foundation placement 
• Building construction 
• Exterior finish and cleanup 

 
It is important to note, though, that the equipment presented will differ from phase to phase of 
construction.  For example, heavy equipment (bulldozers, dump trucks and concrete mixers) will 
be used during excavation and concrete pouring activities.  Most other phases involve the 
delivery and erection of the building components.  Further, equipment used for a particular 
function is not generally operated continuously, nor is the equipment necessarily operated 
simultaneously.   
 
 
6.12.5.3.3 Plant Construction Noise 
 The Project construction process will be centered around the power block of the plant and will 
be conducted over approximately 27 months.  Since the construction zone is relatively small, a 
single centroid was used to define the aggregate equipment noise for the construction noise 
evaluations.  The construction period with the most equipment items and most intense activities 
was used for the construction noise source definition and the equipment set for this period was 
located at the centroid of the power block.  The aggregate noise levels were calculated and 
standard equipment usage factors by each phase of construction (USEPA, 1971) were used to 
find the adjusted, aggregate Site emissions values.  With these, attenuation factors for spreading 
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loss were used to compute the expected, worst-case noise levels at each community receptor 
location.  Given the relatively flat topography and lack of intervening structures around the 
Project Site, and for conservatism, these analyses did not include any factors for barrier 
shielding.  But, since these noise-sensitive locations are all located more than 1 mile from the 
Site, ground attenuation will be substantial and, as such, was included in the construction noise 
propagation analyses.  The results of these calculations are given in Table 6.12-6. 
 
 

TABLE 6.12-6 
 

PREDICTED CONSTRUCTION NOISE LEVELS 
 

ACTIVITY PHASE 

AGGREGATE 
CONSTRUCTION 
NOISE LEVEL AT 

50 FEET, DBA 

CONSTRUCTION NOISE 
LEVEL AT NEAREST 

RESIDENCE 
NE OF THE PROJECT  

(LOC 4) 
(8,200 FEET), DBA 

CONSTRUCTION NOISE 
LEVEL AT NEAREST 

RESIDENCE SW OF THE 
PROJECT (LOC 5) 

(11,600 FEET), DBA 

Site Clearing 84 29 26 
Excavation 89 34 31 
Pile Installation 95 40 37 
Foundation 77 22 19 
Building 
Construction 84 29 26 

Finishing 89 34 31 
Source:  USEPA, 1971; Alliance Acoustical Consultants, Inc., 2001, 2007 

 
As shown in this table, the majority of inhabited (community) receptor locations are expected to 
have construction-related noise levels that would be generally inaudible at these community 
locations with the possible exception of brief times of possible discernible noise during the 
busiest periods of activity.  These brief periods of perceptibility are not considered significant, 
based on the intermittent nature and short-term duration of the worst-case activities.  Further, the 
sound levels presented in Table 6.12-6 are those that will be experienced by people outdoors.  A 
building provides significant attenuation for those who are indoors.  Sound levels can be 
expected to be as much as 27 dB lower indoors, with windows closed.  Even in homes with the 
windows open, indoor sound levels can be reduced by up to 17 dB (USEPA, 1974).   
 
In summary, the worst-case construction noise levels would be at or below the existing ambient 
noise levels at the inhabited receptor locations; primarily due to the substantial distances 
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involved.  At some locations that are proximate to the Project Site, though, construction noise is 
expected to be clearly audible, as compared to the current ambient conditions.  However, due to 
the lack of inhabitants, the short-term and intermittent nature of these activities, and their 
predominance to daytime hours, these construction noise levels would not be considered 
significant.  Also, to reduce construction noise to the extent practical, functional mufflers will be 
maintained on construction equipment. 
 
 
6.12.5.3.4 Plant Construction Vibration 
The main source of vibration during any kind of industrial construction is normally from pile 
driving activities.  Standard pile installation involves impacting each pile with a large weight or 
hydraulic ram; much like using a hammer to pound a nail into wood.  This technique generates 
ground-borne vibration, with impacts dependent on the soil characteristics, and proximity and 
nature of vibration-sensitive receptors.  Given the relatively long distances for ground-borne 
vibration to propagate to the nearest receptor (the city water treatment plant at the NE corner of 
the Site) and the even longer distances to the nearest sensitive receptors, the pile driving 
activities are not expected to result in discernable vibration levels at any off-site receptor.  Thus, 
this aspect of the construction is considered to be less than significant and no additional 
mitigation is required. 
 
 
6.12.5.3.5  Linear Facilities Construction Noise 
In addition to the plant site construction, the Project will require the construction of linear 
facilities including water pipelines, a gas pipeline, and an electric transmission line.  The electric 
transmission line will be erected from the Site to the existing PG&E Gates substation to tie into 
the existing power distribution system.  The Project linear facilities exclusively traverse 
agricultural lands and existing rural roadways.  The pipeline installations will involve short-term 
trenching, stringing and installation of pipe, and backfilling.  The construction of the 
transmission line will involve the short-term construction of power pole foundations, the erection 
of the poles/towers, and stringing of conductor to connect the Project to the power grid.  Noise 
emissions from these linear installation operations will be localized in the vicinity of the 
activities on any given day.  Further, as the linear installations progress along the planned 
pathways, the localized area with construction noise levels will move from week to week.  Given 
the very sparse number or receptors along the pathway, some of which are in Fresno County, 
these localized and temporary noise emissions will not be significant.  
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6.12.5.3.6  Plant Start-up and Commissioning Noise 
Once the plant construction is completed, the Project will move into the start-up and 
commissioning phase in preparation for commercial operations.  Other than the operations of 
some or all of the plant equipment, working up to a normal, full-load configuration, the major 
noise sources during start-up and commissioning involve air and steam venting.  The majority of 
ventings are related to line cleaning of the process piping to remove foreign objects, welding 
slag, dirt, and other debris that may have entered the piping during plant construction.  This 
process is often referred to as “steam blows”, since high-pressure steam is allowed to escape into 
the atmosphere through an outlet in the steam piping that has been cleaned out.  Although 
commissioning and initial start-up only lasts a few weeks between the end of construction and 
the beginning of commercial operations, and although line-cleaning venting only occurs during 
this relatively short-lived phase of a plant’s life cycle, the frequency, length, and noise intensity 
of ventings can be significant if not mitigated.  Therefore, temporary vent silencers will be used 
during this period to reduce the noise levels3. 
 
In addition to the above planned and controlled line cleaning discharges, the commissioning and 
initial start-up phase can also include steam releases from a “trip”4 of a gas turbine generator 
(GTG), steam turbine (STG), or HRSG train.  The frequency, duration, and magnitude of these 
tripping events are variable, depending on the particular plant conditions at the time.  Since these 
trip-related events occur primarily during the few weeks of the initial start-up phase, these 
discharge vents are not typically silenced due to the relatively short-lived usage.   
 
To summarize, typical commissioning and initial start-up activities and related operations will 
generate atypical intermittent noise levels.  Some of these discharges (steam blow line cleaning), 
given their planned nature, will be silenced to reduce noise in the surrounding areas to less than 
significant levels.  Other venting operations that are not on a planned schedule (e.g., trips) may 
be quite discernible and could be a potential source of annoyance.  These potential annoyances 
would be short-term. They would be experienced intermittently and only temporarily during 
Project commissioning and initial start-up and are, therefore, not expected to result in significant 
impacts. 

                                                 
3 A series of short steam blows, lasting 2 or 3 minutes each, will be performed several times daily over a period of 2 or 3 weeks.  
Steam blows can produce noise as loud as 130 dBA at a distance of 100 feet.  The resultant sound level at the nearest receptor to 
the northeast (Location 4) and the nearest receptor to the southwest (Location 5) will be 60 dBA and 63 dBA, respectively, with 
consideration for distance and ground attenuation effects.  To minimize these short-term, temporary noise impacts, the piping 
will be equipped with silencers that will reduce noise levels by 20 to 30 dB, or to an acceptable range of 30 dBA to 40 dBA at 
the nearest residence (Location 4). 
4 A ‘trip’ is the shut-down of a system due to an undesirable configuration or condition. 
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6.12.5.3.7  Plant Operations Noise 
After completion of construction, future Project noise levels will reflect the operation of a 
modern, combined-cycle power generation facility.  To evaluate the future noise environments 
associated with the Project, a noise prediction study has been completed to evaluate the noise 
environment from the plant. 
 
To analyze the noise impacts of the Project, a proprietary, computerized noise prediction 
program was used to simulate and model the noise propagation from the Project.  This model 
uses industry-accepted propagation algorithms based on acoustical standards from ANSI and 
ISO5.  The calculations account for classical sound wave divergence (spherical spreading loss 
with adjustments for source directivity from point sources) plus attenuation factors due to air 
absorption, ground effects6, and barrier/shielding.  This model has been validated over the years 
via noise measurements at several operating plants that had been previously modeled during the 
engineering design phases.   
 
The noise model used the currently planned layout configurations and equipment information for 
the proposed facility, as well as noise source input levels derived from manufacturers’ data, field 
surveys of similar equipment, and past experience with many comparable power plant projects.  
The noise emissions from the plant have been calculated at the residential receptors of potential 
concern.  The noise levels presented represent the anticipated steady-state level from the plant 
with essentially all equipment operating at full-load conditions.  
 
Specifically, the study focused on the potential noise generated by the proposed two trains of 
gas-fired combustion turbines (General Electric Frame 7FAs), two HRSGs, an STG with steam 
condenser, 36-cell air-cooled (dry) condenser, large pumps, and three main power transformers.  
Items that were considered as insignificant sources, such as pumps less than 20 horsepower, 
were excluded from the analysis. 
 
The pertinent USGS topographical "quad" maps, and the Project plot plan drawing (Figures 2.1-
4 and 2.3-3 in Section 2.0 - Project Description and Engineering), were used to establish the 
overall noise analysis area and the position of the noise sources and receptors, respectively.  

                                                 
5 ANSI is the American National Standards Institute and ISO is the International Standards Organization.  Algorithms and 
methodologies in the noise model are included in the ISO 9613, ISO 1913 (Part 1), ANSI 126, and ISO 3891 standards. 
6 Excess ground attenuation for sound propagation over long distances, often discounted for conservatism, was included in the 
Avenal analysis due to the very long distances involved between the Site and the nearest sensitive receptors, as well as the 
agricultural (soft dirt and/or growing crop) nature of the area over which the sound would be traveling. 
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Modeling receptors used locations at the Site boundary, as well as the same community receptor 
locations as the ambient monitoring locations.  The source and receptor locations were translated 
into input coordinates for the noise modeling program.   
 
All continuous-operation equipment items that were deemed to be material Project noise sources 
were included in the baseline noise model.  The plant was conservatively assumed to operate at 
maximum loads for 24 hours per day, which means its noise output would be constant, regardless 
of time of day.  This scenario is conservative because electricity demand normally ramps 
downward at night when commercial activities decline and when residential usage decreases (as 
people turn off lights, televisions and appliances before going to sleep).  Nevertheless, the 
modeling was performed assuming 24 hours of maximum loads to assure that even under this 
unusual condition, the Project will comply with Commission noise control requirements as well 
as with pertinent local jurisdictional requirements at all hours of the day and night.  Also for 
conservatism, and as is standard practice in the description of environmental noise, the modeling 
assumed stable atmospheric conditions (suitable for reproducible measurements) that are 
favorable for propagation.  These factors and other conservative assumptions in the modeling 
process tend to predict higher values than would be expected in the real-world environment 
around the Site.  Calculations in the predictive model are performed using octave band sound 
power levels (abbreviated PWL or Lw) as inputs from each noise source.  These source input 
levels for noise emissions were obtained from equipment vendors from design efforts that use 
similar Frame 7FA-based plant configurations. 
 
The computer outputs are in terms of octave band and overall A-weighted sound pressure levels 
(abbreviated SPL or Lp) at discrete receptor positions or at grid map nodes (in preparation for 
computing a contour map).  The output listing is ranked by relative noise contribution from each 
noise source.   
 
Future predicted noise levels for the Project are shown in Table 6.12-7.   
 
 
The remainder of this page is intentionally blank. 
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TABLE 6.12-7 
 

PREDICTED PROJECT NOISE LEVELS 
 

LOCATION 

APPROXIMATE 
DISTANCE TO CENTER 

OF PLANT 
(feet) 

PREDICTED PROJECT 
NOISE LEVEL 

(dBA) 

Site North Property Line 1,560 59 
Site East Property Line 1,070 63 
Site South Property Line 1,050 64 
Site West Property Line 1,575 60 

Nearest Residence to the Northeast 
(Loc 4) 8,200 33 

Nearest Residence to the Southwest 
(Loc 5) 11,600 28 

 
The future plant noise level at the Site's north, east, south and west property boundaries will be 
approximately 59, 63, 64 and 60 dBA, respectively.  Further, land uses adjacent to the Site are 
agricultural, and there are no noise-sensitive receptors or uses located adjacent to the Site 
boundaries.  Therefore, no noise impact is expected along the Site boundaries. 
 
The predicted plant noise level will be approximately 33 dBA at the nearest residence located 
northeast of the plant, at Location 4.  At the nearest residence located southwest of the plant, 
Location 5, the future plant noise level will be approximately 28 dBA.  The Project noise level 
contributions are shown graphically in Figure 6.12-10, which provides the predicted noise level 
contours for the Site.   
 
The following paragraphs discuss the noise modeling results in relation to the pertinent Project 
noise criteria to determine how future conditions, with the Project, will comply with applicable 
local and CEC noise requirements. 
 
Commission Requirement (+5 dB criterion) 
The Commission has determined that a significant noise impact may occur if noise from a new 
facility increases the existing late-night average residual noise levels, L90, by 5 or more dBA at 
nearby residential areas.  Table 6.12-8 presents the modeled facility noise levels at the nearby 
residential areas, the existing late-night residual noise levels (L90), the projected future noise 
level with the Project in operation, and the projected increase in noise.   
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TABLE 6.12-8 
 

PREDICTED PROJECT NOISE LEVELS AND THE CEC CRITERION 
 

LOCATION 

SOURCE TO 
RECEPTOR 
DISTANCE 

(FEET) 

RESIDUAL (L90) 
AMBIENT NOISE 

LEVEL 
(DBA) 

PREDICTED 
PROJECT NOISE 

LEVEL 
(DBA) 

CUMULATIVE 
(AMBIENT 

PLUS PLANT) 
NOISE LEVEL 

(DBA) 

PROJECT 
CHANGE, 

(DB) 

4 - Nearest 
Residence to 
the Northeast 

8,200 35 33 37 +2 

5 - Nearest 
Residence 
to the 
Southwest 

11,600 60 28 60 +0 

 
The noise increases attributed to the Project will be approximately 2 dB at the nearest residence 
to the northeast (Location 4).  At the nearest residence to the southwest (Location 5), the Project 
will not be expected to result in an increase above existing nighttime ambient noise levels.  
Future noise increases attributed to the Project will be less than 5 dB at the surrounding 
residential locations because of the distance between the Project and each residential location.  
The Project will therefore not cause a significant noise impact and will be in compliance with the 
Commission's criterion. 
 
City of Avenal Noise Element 
The City of Avenal Noise Element establishes a 65 CNEL (dBA) limit for sensitive land uses.  In 
this situation, the closest such sensitive land uses are the residential uses represented by 
Locations 4 and 5.  Note, though, that the location to the northeast, Location 4, is not within the 
City of Avenal.  For conservatism and completeness, however, this location was evaluated with 
respect to the City’s noise standards.  Table 6.12-9 compares this criterion at the pertinent 
receptors to the predicted Project noise levels. 
 
 
The remainder of this page is intentionally blank. 
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TABLE 6.12-9 
 

PREDICTED PROJECT NOISE LEVELS 
AND CITY OF AVENAL NOISE STANDARD 

 

LOCATION 
PROJECT TO 
RECEPTOR 

DISTANCE (FEET) 

PREDICTED 
PROJECT NOISE 
LEVEL, HOURLY 
AND CNEL (DBA) 

CITY OF 
AVENAL CNEL 

NOISE 
STANDARD 

(DBA) 

ASSESSMENT 

4 - Nearest 
Residence 
to the NE 

8,200 33 hrly ⇒ 40 CNEL* 65 CNEL Compliance 
(by 25 dB) 

5 - Nearest 
Residence 
to the SW 

11,600 28 hrly ⇒ 35 CNEL* 65 CNEL Compliance 
(by 30 dB) 

* The Project CNEL assumes 24-hour operation at the full-load conditions. 

 
As indicated, the calculated CNEL values from the Project (assuming 24-hour operations) are 
well below the City's standard of 65 CNEL at noise-sensitive receptor properties (the farmhouse 
receptors of Locations 4 and 5).  Consequently, the Project will comply with the City of Avenal 
Noise Element, and Project noise will be less than significant.   
 
Kings County Noise Element 
To comply with the Kings County Noise Element guidelines, noise levels from the Project must 
fall within applicable noise range levels at the nearest residence located northeast of the Site 
(Location 4).  The Project Site, as well as the nearest residence to the southwest (Location 5), are 
located within the City of Avenal limits, and the City's noise standards, discussed above, take 
precedence above the County's Noise Standards for these locations.  However, for completeness, 
these locations are also evaluated for compliance with the Kings County Noise Element in Table 
6.12-10. 
 
 
The remainder of this page is intentionally blank. 
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TABLE 6.12-10 
 

PREDICTED PROJECT NOISE LEVELS AND KINGS COUNTY NOISE ELEMENT 
GUIDELINES 

 

LOCATION 

SOURCE 
TO 

RECEPTOR 
DISTANCE

(FEET) 

PREDICTED 
PROJECT 

NOISE LEVEL
LDN (DBA)* 

KINGS 
COUNTY NOISE 

ELEMENT 
GUIDELINE  

LDN (DBA) 

LAND USE 
COMPATIBILITY 

ASSESSMENT 

Site North Property Line 1,560 65 65-70 
(agricultural) Acceptable 

Site East Property Line 1,070 69 65-70 
(agricultural) Acceptable 

Site South Property Line 1,050 70 65-70 
(agricultural) Acceptable 

Site West Property Line 1,575 66 65-70 
(agricultural) Acceptable 

Nearest Residence to the NE (4) 8,200 39 <65 
(rural residential) Acceptable 

Nearest Residence to the SW (5) 11,600 34 <65 
(rural residential) Acceptable 

* The Project CNEL assumes 24-hour operation at the full-load conditions. 

 
As indicated, in all instances, the Ldn for the Project will be at or below the exterior noise 
exposure allowance for “acceptable” land uses; ‘agricultural’ for areas immediately adjacent to 
the Project Site and ‘rural residential’ for the two nearest farmhouse receptor locations.  
Consequently, noise impacts from the Project, based on the Kings County Noise Element, are 
considered less than significant. 
 
Fresno County Noise Element 
There are no receptors in Fresno County within 2 miles of the Site.  Using the information from 
Table 6.12-10 for a potential receptor at this distance (i.e., comparable to Location 5), the 
predicted Project noise level in terms of the Ldn noise metric will be approximately 34 dBA.  The 
Fresno County exterior Ldn range of “normally acceptable” noise for Residential (low-density 
single family, duplex, and mobile homes) land uses is 50 – 60 Ldn.  For any such Fresno County 
receptors at distances comparable to Location 5, the predicted Project noise is 16 to 26 dB below 
the standard.  Thus, noise from the Project, based on the Fresno County Noise Element, is 
considered less than significant. 
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On-site Noise Levels 
The management of noise for the facility and its workers is governed by federal OSHA/Cal-
OSHA.  Both of these agencies require hearing protection for workers exposed to noise levels 
greater than 85 dBA for extended periods.  The modeling indicates that, at close range, noise 
levels of 85 dBA or greater may be experienced in localized areas that have a high density of 
equipment noise sources.  For these areas, worker hearing conservation will be addressed via 
hearing protection devices, limited access time, and health and safety training.  Consequently, 
on-site impacts to employees from the Project will not be significant, as hearing protection and 
training procedures will be implemented as part of a Project Health and Safety Program. 
 
Audible Switchyard/Transmission Line Noise Levels 
During plant operations, the switchyard electrical equipment may emit an audible hum from 
transformer and switching equipment.  However, the switchyard will be located away from 
inhabited areas and is not expected to generate noise that will add significantly to other Project 
noise levels.   
 
The transmission line associated with the Project will emit corona noise, as manifested by a 
humming or crackling sound, which may be somewhat audible immediately beneath the line and 
slightly audible for up to approximately 100 feet on either side of the line.  This level of noise 
will not have a significant impact on the surrounding environment because the nearest receptors 
are located much more than 100 feet away from the line.  There is only one farm residence close 
to the transmission line route.  This farm residence is adjacent to and east of the existing PG&E 
transmission lines approximately half-way between the Avenal Energy Site and the Gates 
Substation.  As described in Section 6.9, Land Use, this residence will be displaced by 
transmission line construction and, therefore, will not be affected by noise from the transmission 
line.    
 
Tonal Noise   
As a general rule, combined-cycle power plants, even those without significant noise controls, do 
not produce discrete tones that are prominent or noticeable at typical receptor distances.  At the 
monitoring locations modeled here, no significant tones are anticipated.  
 
That is not to say that audible tones are impossible—certain sources within the plant such as the 
combustion turbine inlets, transformers, pump motors, gearboxes, etc. have been known to 
sometimes produce audible tones.  It is the Applicant’s intention to anticipate the potential for 
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audible tones in the design and specification of the plant’s equipment and take necessary steps to 
prevent sources from emitting tones that might be disturbing at the nearest receptors. 
 
 
6.12.5.3.8  Tripping Conditions Noise 
Following start-up and commissioning, ‘tripping’ steam releases can occur due to emergency 
pressure safety valve (PSV) discharges.  PSV vents are almost never silenced since their 
operation is critical to protecting the plant and for the safety of on-site personnel, because a 
silencer may hamper the proper operation of the safety valve.  However, steam by-pass systems 
are designed into modern power plants such as the proposed Project, such that these types of 
emergency pressure overages can be successfully managed, thereby making PSV discharges a 
rare event. 
 
On the rare occasions that PSV discharges do occur, they can produce high noise levels at the 
discharge point.  For such an event, outdoor receptors within approximately 3,000 feet of the 
plant could experience clearly audible noise levels of short duration.  Given the infrequency and 
short duration of these noise events, and the absence of sensitive receptors in the Project area, 
the potential noise impact would be less than significant. 
 
 
6.12.5.3.9  Operations Vibration 
Experience at similar facilities demonstrates a very low probability for either ground-borne or 
airborne-induced vibration impacts to surrounding land uses.  Modern equipment that will be 
used in the Project will be well balanced and designed to avoid substantial vibration levels 
throughout the life of the Project.  An imbalance could contribute to ground vibration levels in 
the vicinity of the equipment.  However, vibration-monitoring systems installed in the equipment 
are designed to ensure that the equipment remains balanced.  Also, given the distances from the 
equipment to the nearest receptor locations, as well as the inherently low vibration levels from 
the plant's well-balanced machinery, ground-borne vibrations are not expected to be detectable 
above the residual background vibration environment at the nearest receptors. 
 
Low-frequency noise that is associated with the gas turbine exhaust flowing through the HRSG 
and stack will not have the potential to generate induced vibration effects such as rattling 
windows or vibrating pictures because of the distance between the plant and the nearest sensitive 
receptors, as well as the building characteristics of the closest industrial buildings at the water 
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treatment facility.  Therefore, airborne-induced vibrations are not expected to be above the 
threshold of detectability.  Thus, impacts from operations vibrations are considered to be less 
than significant. 
 
 
6.12.5.3.10  Cumulative Noise Impacts 
Other activities in the region with potential for cumulative impacts are identified in Section 
6.1.4.  There are no known future noise sources in the Avenal area that will contribute to Project 
noise levels in a manner that would result in a cumulative impact.  The most prevalent noise in 
the area is from the I-5 freeway; even during late-night/early-morning hours.  This source, 
together with traffic on local streets and farming operations, may actually help in masking the 
proposed Project noise emissions; particularly during the busy daytime hours.  Based on the 
absence of notable cumulative noise sources in the Avenal area, which would be additive to the 
proposed facility noise, cumulative impacts for the Project are not considered significant. 
 
 
6.12.6  PROJECT DESIGN FEATURES 
As discussed above, the Project will not generate significant noise impacts.  Thus, special Project 
noise control design features are not required.  This is because the new combined-cycle units are 
state-of-the-art facilities that are designed to operate at low noise levels.  This inherent 
characteristic of a modern power plant design, coupled with distances of more than 1 mile to the 
nearest noise-sensitive, residential receptors, will yield a facility that will produce no noise 
burden on the areas surrounding the Project Site.  To assure and confirm that noise impacts 
remain less than significant, the following noise reduction measures are incorporated in the 
Project design: 

• Noise Control Measure 1:  fixed or mobile construction equipment will 
be equipped with properly operating and maintained muffler exhaust 
systems.  

• Noise Control Measure 2:  Temporary silencers on air and steam 
discharge vents will be used during Project commissioning and initial 
startup phases.  This will reduce noise from the few weeks of air and 
steam blow cleaning that only occurs during this part of the plant's life 
cycle. 

• Noise Control Measure 3:  A noise survey will be performed within 90 
days of the startup of commercial operations to verify that the modeled 
noise levels are met.  Any deficiencies will be noted, and a schedule to 
correct them will be developed.  A copy of the report will be provided to 
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the Commission and the City of Avenal, which will be kept apprised of 
progress made toward correcting noise-related issues, if any. 

• Noise Control Measure 4:  An OSHA noise level survey will be 
performed to assess the general location of the 85 dBA noise level 
contour with respect to a potential worker safety demarcation line (in 
support of conformance with OSHA hearing protection regulations). 

 
 
6.12.7  MITIGATION MEASURES 
The Project will meet:  (a) Commission noise limits, shown in Table 6.12-8; (b) City of Avenal 
Noise Element limits, shown in Table 6.12-9; (c) Kings County Noise Element Standards, shown 
in Table 6.12-10; and (d) the Fresno County Noise Element.  Since no significant impacts have 
been identified, no mitigation measures are required.   
 
 
6.12.8  SIGNIFICANT UNAVOIDABLE ADVERSE IMPACTS 
There are no significant unavoidable adverse noise impacts from Project construction or 
operations. 
 
 
6.12.9  ADHERENCE TO LORS 
The construction, operation, and maintenance of the plant, the gas line, the majority of the water 
lines, and the southern portion of the transmission line will occur entirely within the City of 
Avenal.  The northern portion of the transmission line will be in an unincorporated area of 
Fresno County.  Short segments of water line construction will be in unincorporated areas of 
Fresno and Kings Counties.  Per the discussions in Sections 6.12.3 and 6.12.5, the Project will be 
in compliance with applicable LORS pertaining to the City's noise requirements, the Kings 
County and Fresno County Noise Elements, and the Commission's noise requirement regarding 
increases in noise levels at sensitive receptors.   
 
 
6.12.10  NOISE PERMITS AND PERMIT SCHEDULING 
There are no permits or approvals required for the Project related to noise control that are outside 
the jurisdiction of the Commission.   
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6.12.11  INVOLVED AGENCIES AND AGENCY CONTACTS 
Agency contacts relative to noise issues are presented in Table 6.12-11. 
 
 

TABLE 6.12-11 
 

AGENCY CONTACTS FOR NOISE CONTROL 
 

AGENCY AND CONTACT AUTHORITY 
Steve Sopp 
Community Development Director 
City of Avenal 
919 Skyline Blvd. 
Avenal, CA  93204 
(559) 386-5766 

City of Avenal General Plan Noise Element 

Larry Spikes 
County Administrative Officer 
Kings County Administrative Office 
1400 West Lacey Boulevard 
Hanford, CA  93230 

Kings County General Plan Noise Element 

Alan Weaver 
Director of Public Works and Planning 
2220 Tulare Street 
6th Floor 
Fresno, CA 93721 
(559) 262-4078 

Fresno County General Plan Noise Element 
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Avenal Energy Project
Predicted Noise Level Contours,

SPL in dBA

- Does not include existing ambient (background) noise levels
- Equivalent (standard) noise emission levels for GTG trains, STG trains, 

pumps, motors, compressors, and transformers are estimated 
using previous Fluor project experience and/or standard 
industry techniques for noise emissions, as follows:

     < Gas Turbine Trains modeled as 66 dBA at 400 feet
     < Steam Turbine Train modeled as 66 dBA at 400 feet
     < HRSG Trains modeled as 65 dBA at 400' (including stack exit)
     < Chiller package modeled as 65 dBA at 400 feet 
     < Air Cooled Condenser (ACC) modeled as 60 dBA at 400 feet 
     < Closed Cooling Water Air Cooler modeled as 50 dBA at 400 feet 
- Includes Administration and Warehouse Building as noise barriers
- Includes major water storage tanks as noise barriers
- Includes HRSG Equipment as noise barriers
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