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I.  INTRODUCTION 
The purpose of this Biological Assessment is to review the proposed Tule River Spillway 
Enlargement Project’s Road Relocation and Right Abutment Cut in sufficient detail to determine 
to what extent these new actions may affect any of the threatened, endangered, proposed, or 
sensitive species and designated or proposed critical habitats listed below.  This consultation is a 
re-initiation of the Biological Opinion of December 1999 “Formal Section 7 Consultation on the 
Proposed Permanent 10-foot Dam Elevation Increase at Lake Success in Tulare County, 
California” (USFWS 1999, 1-1-99-F-0085(Attachment 1)).  In addition, the following 
information is provided to comply with statutory requirements to use the best scientific and 
commercial information available when assessing the risks posed to listed and/or proposed 
species and designated and/or proposed critical habitat by proposed federal actions.  This 
Biological Assessment is prepared in accordance with legal requirements set forth under 
regulations implementing Section 7 of the Endangered Species Act (ESA) (50 CFR 402; 16 
U.S.C. 1536 (c)). 
This assessment is being pursued due to new information regarding listed species and proposed 
modifications to the agency action identified in the Biological Opinion reference number 1-1-99-
F-0085.  The changes in listed species are the removal of Valley Elderberry Longhorn Beetles’ 
(VELB) (Desmocerus californicus dimorphus) protected status from Tulare County, and the de-
listing of Bald Eagles (Haliaeetus leucocephalus).  These species will not be evaluated in this 
document. 
The modification to the proposed action that instigates this assessment for the spillway raise 
project is changes to the design of the road relocation and ogee weir.  The road relocation and 
spillway widening to accommodate the ogee weir design were not covered in detail in the Final 
Environmental Impact Statement/Final Environmental Impact Report (FEIS/FEIR) (USACE 
1999) and subsequent Biological Assessment due to insufficient information on the future 
location of the road and the hydraulics of the spillway. 
The following Threatened, Endangered, Proposed Threatened or Proposed Endangered Species 
may be affected1 by the proposed action: 

San Joaquin Kit Fox (Vulpes macrotis mutica) E 
San Joaquin Adobe Sunburst (Pseudobahia peirsonii) T 
E = Endangered, T = Threatened, CH = Critical Habitat. 

A species list was generated from IPaC Consultation Code 08ESMF00-2019-SLI-0972 on 8 
February, 2019 (Attachment 2).  Species determined to have “No Effect” from the proposed road 
relocation and spillway widening are not included in this biological assessment but are discussed 
in the Supplemental Environmental Assessment prepared for the changes in project design. 

 

                                                 
1 This document will discuss making the “may affect” and subsequent determinations in later sections. 
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Figure 2.  Proposed Temporary Stock Piles and Project Area. 
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Figure 3.  Road alignment proposed for a bench along the right abutment of the spillway. 
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This appendix summarizes environmental noise considerations for evaluating the effects 
of construction noise on the area surrounding the proposed action at Success Dam and Lake, 
Tulare County, California.  

 

Characteristics of Environmental Noise 
Noise is generally defined as loud, unpleasant, unexpected, or undesired sound that 

disrupts or interferes with normal human activities.  Although exposure to high noise levels 
has been demonstrated to cause hearing loss, the principal human response to 
environmental noise is annoyance.  The response of individuals to similar noise events is 
diverse and influenced by the type of noise, the perceived importance of the noise and its 
appropriateness in the setting, the time of day and the type of activity during which the noise 
occurs, and the sensitivity of the individual. 

Sound is a physical phenomenon consisting of minute pressure variations that travel 
through a medium, such as air, and are sensed by the human ear.  Sound is generally 
characterized by a number of variables, including frequency and intensity.  Frequency 
describes the sound’s pitch and is measured in hertz (Hz), while intensity describes the 
sound’s loudness and is measured in decibels (dB).  Decibels are measured using a logarithmic 
scale.  A sound level of 0 dB is approximately the threshold of human hearing and is barely 
audible under extremely quiet listening conditions.  Normal speech has a sound level of 
approximately 60 dB.  Sound levels above about 120 dB begin to be felt inside the human ear as 
discomfort and eventually pain at still higher levels. 

Because of the logarithmic nature of the decibel, sound levels cannot be added or 
subtracted directly and are somewhat cumbersome to handle mathematically.  However, some 
simple rules of thumb are useful in dealing with sound levels.  First, if a sound’s intensity is 
doubled, the sound level increases by 3 dB, regardless of the initial sound level.  Thus, for 
example: 60 dB + 60 dB = 63 dB, and 80 dB + 80 dB = 83 dB. 

Hertz is an indicator of the rate at which pressure fluctuations occur.  For example, when 
a drummer beats a drum, the skin of the drum vibrates a number of times per second.  A 
particular tone that makes the drum skin vibrate 100 times per second generates a sound pressure 
wave that is oscillating at 100 Hz, and this pressure oscillation is perceived as a tonal pitch of 
100 Hz.  Sound frequencies between 20 Hz and 20,000 Hz are within the range of sensitivity of 
the best human ear. 

Sound from a tuning fork contains a single frequency referred to as a tone.  In contrast, 
most sounds heard in the environment do not consist of a single frequency but a broad band of 
frequencies differing in sound level.  The method commonly used to quantify environmental 
sounds consists of evaluating all of the frequencies of a sound according to a weighting system 
that reflects how human hearing is less sensitive at lower frequencies and higher frequencies than 
at the mid-range frequencies, about 200 Hz to 5,000 Hz.  The most commonly used filter 
introduces an A weighting, and the decibel level measured is called the A-weighted sound level 
(dBA).  In practice, the level of a noise source is conveniently measured using a sound level 
meter that includes a filter corresponding to the dBA curve. 

Although the A-weighted sound level may adequately indicate the level of environmental 
noise at any instant in time, community noise levels vary continuously.  Most environmental 
noise includes a conglomeration of noise from distant sources that creates a relatively steady 
background noise in which no particular source is identifiable.  A single descriptor called the 
equivalent sound level (Leq) is used.  The Leq is the energy-mean A-weighted sound level during 
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a measured interval.  It is the “equivalent” constant sound level that would have to be produced 
by a given source to equal the fluctuating level measured. 

Two other descriptors describe noise exposure over a 24-hour period.  The first is known 
as the day-night average noise Level (Ldn).  It is calculated by adding a 10-decibel penalty to 
sound levels at night (10:00 PM to 7:00 AM) to compensate for the increased sensitivity to noise 
during the quieter nighttime hours.  The Ldn is used by jurisdictions (such as the State of 
California and Tulare County) to define acceptable land use compatibility with respect to noise.  
Figure includes sound levels of typical noise sources and environments to provide a frame of 
reference. 

Figure.  Typical Noise Levels (CalTrans 2019a) 

Common Outdoor Activities Noise Level 
(dBA) Common Indoor Activities 

Jet flyover at 1,000 feet --110-- Rock band 
Gas lawnmower at 3 feet --100--   
Diesel truck at 50 feet at 50 
mph --90-- Food blender at 3 feet 

Noisy urban area, daytime --80-- Garbage disposal at 3 feet 
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 in next room 

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

Quiet suburban nighttime --30-- Library 

Quiet rural nighttime --20-- Bedroom at night, concert hall 
(background) 

  --10-- Broadcast/recording studio 
Lowest threshold of human 
hearing --0--   

 
The second sound level descriptor commonly used to describe noise exposure over a 24-

hour period is known as the CNEL.  This is similar to the Ldn described above but with an 
additional 5 dBA “penalty” added to noise events that occur during the noise-sensitive hours 
between 7:00 PM and 10:00 PM, which are typically reserved for relaxation, conversation, 
reading, and television.  If using the same 24-hour noise data, the reported CNEL is typically 
approximately 0.5 dBA higher than the Ldn. 

With respect to how humans perceive and react to changes in noise levels, a 1-dBA 
increase is imperceptible, a 3-dBA increase is barely perceptible, a 6-dBA increase is clearly 
noticeable, and a 10-dBA increase is subjectively perceived as approximately twice as loud 
(Egan 1988), as presented in Figure.  This table was developed on the basis of test subjects’ 
reactions to changes in the levels of steady-state pure tones or broadband noise and to changes in 
levels of a given noise source.  It is probably most applicable to noise levels in the range of 50 to 
70 dBA, as this is the usual range of voice and interior noise levels. 
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Figure.  Subjective Reaction to Changes in Noise Levels of Similar Sources 

Change in Level 
(dBA) 

Subjective Reaction Factor Change in 
Acoustical Energy 

1 Imperceptible (except for tones) 1.3 
3 Just barely perceptible 2.0 
6 Clearly noticeable 4.0 
10 About twice (or half) as loud 10.0 

Source: Architectural Acoustics, M. David Egan, 1988 
 

Sound Propagation and Attenuation 
 
As sound propagates from the source to the receptor, its attenuation, or manner of noise 

reduction in relation to distance, depends on surface characteristics, atmospheric conditions, 
and the presence of physical barriers.  The inverse-square law describes the attenuation 
caused by the pattern in which sound travels from the source to receptor.  Sound travels 
uniformly outward from a point source in a spherical pattern with an attenuation rate of 6 
dBA per doubling of distance (dBA/DD).  However, from a line source (e.g., a road), sound 
travels uniformly outward in a cylindrical pattern with an attenuation rate of 3 dBA/DD.  
The surface characteristics between the source and the receptor may result in additional sound 
absorption or reflection.  Atmospheric conditions, such as wind speed, temperature, and 
humidity, may affect noise levels.  Furthermore, the presence of a barrier between the source 
and the receptor may also attenuate noise levels.  The actual amount of attenuation depends on 
the size of the barrier and the frequency of the noise.  A noise barrier may be any natural or 
human-made feature, such as a hill, tree, building, wall, or berm (CalTrans 2019b). 

 
All buildings provide some exterior-to-interior noise reduction.  A building constructed 

with a wood frame and stucco or wood sheathing exterior and dual pane windows typically 
provides a minimum exterior-to-interior noise reduction of 25 dBA with its windows 
closed.  A typical mobile home or light frame structure would be expected to provide an 
exterior-to-interior noise level reduction of 15 to 20 dBA with windows closed (FHWA 2010). 

Noise Descriptors 
 
Environmental noise generally derives, in part, from a conglomeration of distant noise 

sources.  Such sources may include distant traffic, wind in trees, and distant industrial or 
farming activities, and all part of our daily lives.  These distant sources create a low-level 
background noise in which no particular individual source is identifiable.  Background noise 
is often relatively constant from moment to moment but varies slowly from hour to hour as 
natural forces change or as human activity follows its daily cycle.  Superimposed on this low-
level, slow varying background noise is a succession of identifiable noise events of 
relatively brief duration.  These events may include single-vehicle passbys, aircraft flyovers, 
screeching brakes, and other short-term events, all causing noise level to fluctuate significantly 
from moment to moment (FHWA 2006). 

It is possible to describe these fluctuating noises in the environment using single-number 
descriptors.  To do this allows manageable measurement, computations, and impact assessment.  
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The following are some of the descriptors commonly used in environmental noise assessment, 
including this report: 

• Lmax (Maximum Noise Level) – The maximum instantaneous noise level during 
a specific period.  The Lmax may also be referred to as the “peak (noise) level”; 

• Lmin (Minimum Noise Level) – The minimum instantaneous noise level during a 
specific period; 

• LX (Statistical Descriptor) – The noise level exceeded X percent of a specific 
period;  

• Leq (Equivalent Noise Level) – The energy mean (average) noise level.  The 
instantaneous noise levels during a specific period in dBA are converted to relative energy 
values.  From the sum of the relative energy values, an average energy value is calculated, 
which is then converted back to dBA to determine the Leq.  In noise environments determined 
by major noise events, such as aircraft overflights, the Leq value is heavily influenced by the 
magnitude and number of single events that produce the high noise levels; 

• Ldn (Day-Night Noise Level) – The 24-hour Leq with a 10 dBA penalty for noise 
events that occur during the noise-sensitive hours between 10:00 PM and 7:00 AM.  In other 
words, 10 dBA is added to noise events that occur in the nighttime, and this generates a 
higher reported noise level when determining compliance with noise standards.  The Ldn 
attempts to account for increased sensitivity to noise at night, when most people are asleep. 

• CNEL (Community Noise Equivalent Level) – The CNEL is similar to the Ldn 
described above but with an additional 5 dBA penalty added to noise events that occur during 
the noise-sensitive hours between 7:00 PM and 10:00 PM, which are typically reserved for 
relaxation, conversation, reading, and television.  If using the same 24-hour noise data, the 
reported CNEL is typically approximately 0.5 dBA higher than the Ldn. 

• SEL (Sound Exposure Level) – The SEL represents the total sound energy of 
one noise event, typically a vehicle passby or other discrete operation.  SELs typically 
represent the noise events used to calculate the Leq, Ldn, and CNEL. 

 

Characteristics of Construction Vibration 
 
Vibration is the periodic oscillation of a medium or object.  The rumbling caused by the 

vibration of room surfaces is called structure-borne noise.  Sources of ground-borne vibrations 
include natural phenomena (e.g., earthquakes, volcanic eruptions, sea waves, landslides) or 
human-made causes (e.g., explosions, machinery, traffic, trains, construction equipment).  
Vibration sources may be continuous, such as factory machinery, or transient, such as 
explosions.  As is the case with airborne sound, ground-borne vibrations may be described by 
amplitude and frequency. 

 
Vibration  amplitudes  are  usually  expressed  in  PPV  or  RMS,  as  in  RMS  vibration 

velocity.  The PPV and RMS velocity are normally described in inches per second.  PPV is 
defined as the maximum instantaneous positive or negative peak of a vibration signal.  PPV 
is often used in monitoring blasting vibration because it is related to the stresses that are 
experienced by buildings (FHWA 2006; CalTrans 2013). 
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Although PPV is appropriate for evaluating the potential for building damage, it is not 
always suitable for evaluating human response.  It takes some time for the human body to 
respond to vibration signals.  In a sense, the human body responds to average vibration 
amplitude.  The RMS of a signal is the average of the squared amplitude of the signal, 
typically calculated over a 1-second period.  As with airborne sound, the RMS velocity often 
expressed in decibel notation as VdB, which serves to compress the range of numbers 
required to describe vibration (FHWA 2006).  This is based on a reference value of 1 μin/sec. 

 
The background vibration-velocity level in residential areas is usually approximately 50 

VdB.  Ground-borne vibration is normally perceptible to humans at approximately 65 VdB.  
For most people, a vibration-velocity level of 75 VdB is the approximate dividing line between 
barely perceptible and distinctly perceptible levels (FHWA 2006). 

 
Typical outdoor sources of perceptible ground-borne vibration are construction 

equipment, steel-wheeled trains, and traffic on rough roads.  If a roadway is smooth, the 
ground-borne vibration is rarely perceptible.  The range of interest is from approximately 50 
VdB, which is the typical background vibration-velocity level, to 100 VdB, which is the 
general threshold where minor damage can occur in fragile buildings.  Construction can 
generate ground-borne vibrations, which can pose a risk to nearby structures.  Constant or 
transient vibrations can weaken structures, crack facades, and disturb occupants (FHWA 
2006). 

 
Construction vibrations can be transient, random, or continuous.  Transient construction 

vibrations generated by blasting, impact pile driving, and wrecking balls.  Continuous vibrations 
result from vibratory pile drivers, large pumps, horizontal directional drilling, and 
compressors.  Random vibration can result from jackhammers, pavement breakers, and heavy 
construction equipment.  Figure describes the general human response to different levels of 
ground-borne vibration-velocity levels. 

 
Figure.  Human Response to Ground-Borne Vibration Levels 

Vibration Velocity VdB Human Response 
65 Approximate threshold of perception for many humans. 
75 Approximate dividing line between barely perceptible and distinctly 

perceptible. 
85 Vibration acceptable only if there are an infrequent number of 

events per day. 
Source: FHWA 2006 
 
Construction-related activities would generate noise levels from heavy-duty truck travel 

on proposed haul routes for material transport and heavy-duty construction equipment at the 
proposed dam construction, staging, and borrow sites.  Construction equipment would likely 
include scrapers, excavators, bulldozers, compactors, loaders, trucks, crushers, pumps, 
generators, and other miscellaneous pieces of equipment.  Typical noise levels of construction 
equipment and a typical usage factor for each equipment type used in the analysis of potential 
impacts are shown in Figure.  The usage factor is an estimate of the fraction of time each piece of 
equipment operates at full power. 
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Figure.  Typical Construction Equipment Noise 
Equipment Lmax Noise Limit at 50 feet, 

dB, Slow Usage Factor Impact Device? 

All other equipment more than 5 horsepower 85 50 No 
Auger drill rig 85 20 No 
Backhoe 80 40 No 
Bar bender 80 20 No 
Blasting 94 N/A Yes 
Boring jack power unit 80 50 No 
Chain saw 85 20 No 
Clam shovel 93 20 Yes 
Compactor (ground) 80 20 No 
Compressor (air) 80 40 No 
Concrete batch plant 83 15 No 
Concrete mixer truck 85 40 No 
Concrete pump truck 82 20 No 
Concrete saw 90 20 No 
Crane (mobile or stationary) 85 16 No 
Dozer 85 40 No 
Dump truck 84 40 No 
Excavator 85 40 No 
Flatbed truck 84 40 No 
Front end loader 80 40 No 
Generator (25 kilovolt-amperes [kVA] or less) 70 50 No 
Generator (more than 25 kVA) 82 50 No 
Gradall 85 40 No 
Grader 85 40 No 
Horizontal boring hydraulic jack 80 25 No 
Hydra break ram 90 10 Yes 
Impact pile driver (diesel or drop) 95 20 Yes 
Jackhammer 85 20 Yes 
Mounted impact hammer (hoe ram) 90 20 Yes 
Paver 85 50 No 
Pickup truck 55 40 No 
Pneumatic tools 85 50 No 
Pumps 77 50 No 
Rock drill 85 20 No 
Scraper 85 40 No 
Slurry plant 78 100 No 
Slurry trenching machine 82 50 No 
Soil mix drill rig 80 50 No 
Tractor 84 40 No 
Vacuum street sweeper 80 10 No 
Vibratory concrete mixer 80 20 No 
Vibratory pile driver 95 20 No 
Welder/Torch 73 40 No 

Source: Federal Highway Administration 2006. 
 

Blasting Noise 
The Corps has determined that some short-duration controlled blasting would need to 

take place to break up the bedrock within the proposed Emergency Spillway channel.  A 
Controlled Blasting Management Plan would be developed by the Corps or designated 
contractor prior to the start of construction, which would include any short-term road 
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closures and other public safety management measures that may be required in the vicinity of the 
blasting. 

Blasting generally includes a series of small charges or shots, which are placed in holes 
drilled into the rock formation.  The charges or shots are detonated and are timed so that they 
occur in sequence (generally milliseconds apart).  This is referred to as the “shot timing”.  The 
noise levels associated with blasting are generally a function of shot sizes, number of shots, depth 
of the blasting charges and the shot timing.  Noise levels associated with blasting is generally very 
low frequency in nature.  Assuming a Controlled Blasting Management Plan would be developed 
and followed the short duration blasting noise impacts associated with this alternative are 
anticipated to be low to moderate and less-than–significant. 
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