
Environmental Impact Analysis 
Noise 

 
Draft Environmental Impact Report 4.8-1 

4.8 Noise 

This section analyzes noise-related impacts associated with development facilitated by the project, 
including temporary noise impacts from construction activity and long-term noise impacts from 
operation. 

4.8.1 Setting 

a. Overview of Noise and Vibration 

Noise 
Sound is a vibratory disturbance created by a moving or vibrating source, which is capable of being 
detected by the hearing organs. Noise is defined as sound that is loud, unpleasant, unexpected, or 
undesired and may therefore be classified as a more specific group of sounds. The effects of noise 
on people can include general annoyance, interference with speech communication, sleep 
disturbance, and in the extreme, hearing impairment (California Department of Transportation 
[Caltrans] 2013). 

Human Perception of Sound 
Noise levels are commonly measured in decibels (dB) using the A-weighted sound pressure level 
(dBA). The A-weighting scale is an adjustment to the actual sound pressure levels so that they are 
consistent with the human hearing response. Decibels are measured on a logarithmic scale that 
quantifies sound intensity in a manner similar to the Richter scale used to measure earthquake 
magnitudes. A doubling of the energy of a noise source, such as doubling of traffic volume, would 
increase the noise level by 3 dBA; dividing the energy in half would result in a 3 dBA decrease 
(Caltrans 2013). 

Human perception of noise has no simple correlation with sound energy: the perception of sound is 
not linear in terms of dBA or in terms of sound energy. Two sources do not “sound twice as loud” as 
one source. It is widely accepted that the average healthy ear can barely perceive changes of 3 dBA, 
increase or decrease (i.e., twice the sound energy); that a change of 5 dBA is readily perceptible 
(8 times the sound energy); and that an increase (or decrease) of 10 dBA sounds twice (half) as loud 
(10.5 times the sound energy) (Caltrans 2013). 

Sound Propagation and Shielding 
Sound changes in both level and frequency spectrum as it travels from the source to the receiver. 
The most obvious change is the decrease in the noise level as the distance from the source 
increases. The manner by which noise reduces with distance depends on factors such as the type of 
sources (e.g., point or line), the path the sound will travel, site conditions, and obstructions.  

Sound levels are described as either a “sound power level” or a “sound pressure level,” which are 
two distinct characteristics of sound. Both share the same unit of measurement, the dBA. However, 
sound power is the energy converted into sound by the source. As sound energy travels through the 
air, it creates a sound wave that exerts pressure on receivers, such as an eardrum or microphone, 
which is the sound pressure level. Sound measurement instruments only measure sound pressure, 
and noise level limits are typically expressed as sound pressure levels. 
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Noise levels from a point source (e.g., construction, industrial machinery, air conditioning units) 
typically attenuate, or drop off, at a rate of 6 dBA per doubling of distance. Noise from a line source 
(e.g., roadway, pipeline, railroad) typically attenuates at about 3 dBA per doubling of distance 
(Caltrans 2013). Noise levels may also be reduced by intervening structures; the amount of 
attenuation provided by this “shielding” depends on the size of the object and the frequencies of 
the noise levels. Natural terrain features, such as hills and dense woods, and man-made features, 
such as buildings and walls, can significantly alter noise levels. Generally, any large structure 
blocking the line of sight will provide at least a 5 dBA reduction in source noise levels at the receiver. 
Structures can substantially reduce exposure to noise as well. Modern building construction 
generally provides an exterior-to-interior noise level reduction of 15 dBA with open windows and an 
exterior-to-interior noise level reduction of 20 to 35 dBA with closed windows. 

Noise Descriptors 
The impact of noise is not a function of loudness alone. The time of day when noise occurs and the 
duration of the noise are also important factors of project noise impact. Most noise that lasts for 
more than a few seconds is variable in its intensity. Consequently, a variety of noise descriptors 
have been developed. The noise descriptors used for this study are the equivalent noise level (Leq), 
and the Day-Night Average Level (DNL; may also be symbolized as Ldn). 

Leq is one of the most frequently used noise metrics; it considers both duration and sound power 
level. The Leq is defined as the single steady-state A-weighted sound level equal to the average 
sound energy over a period. When no period is specified, a 1-hour period is assumed. The Lmax is the 
highest noise level within the sampling period, and the Lmin is the lowest noise level within the 
measuring period. Normal conversational levels are in the 60 to 65-dBA Leq range; ambient noise 
levels greater than 65 dBA Leq can interrupt conversations (Federal Transit Administration [FTA] 
2018). 

Noise that occurs at night tends to be more disturbing than that occurring during the day. 
Community noise is usually measured using Day-Night Average Level (DNL or Ldn), which is the 
24-hour average noise level with a +10 dBA penalty for noise occurring during nighttime hours
(10:00 p.m. to 7:00 a.m.).1 The relationship between the peak-hour Leq value and the Ldn depends on 
the distribution of noise during the day, evening, and night. Quiet suburban areas typically have Ldn 

noise levels in the range of 40 to 50 dBA, while areas near arterial streets are in the 50 to 60+ dBA 
Ldn range (FTA 2018).

Groundborne Vibration 
Groundborne vibration of concern in environmental analysis consists of the oscillatory waves that 
move from a source through the ground to adjacent structures. The number of cycles per second of 
oscillation makes up the vibration frequency, described in terms of Hertz. The frequency of a 
vibrating object describes how rapidly it oscillates. The normal frequency range of most 
groundborne vibration that can be felt by the human body is from a low of less than 1 Hertz up to a 
high of about 200 Hertz (Crocker 2007). Typically, groundborne vibration generated by human 
activities attenuates rapidly with distance from the source of the vibration. 

While people have varying sensitivities to vibrations at different frequencies, in general they are 
most sensitive to low-frequency vibration. Vibration in buildings, such as from nearby construction 

1 Because DNL is typically used to assess human exposure to noise, the use of A-weighted sound pressure level (dBA) is implicit. Therefore, 
when expressing noise levels in terms of DNL, the dBA unit is not included. 
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activities, may cause windows, items on shelves, and pictures on walls to rattle. Vibration of building 
components can also take the form of an audible low-frequency rumbling noise, referred to as 
groundborne noise. Groundborne noise is usually only a problem when the originating vibration 
spectrum is dominated by frequencies in the upper end of the range (60 to 200 Hertz), or when 
foundations or utilities, such as sewer and water pipes, physically connect the structure and the 
vibration source (FTA 2018). Although groundborne vibration is sometimes noticeable in outdoor 
environments, it is almost never annoying to people who are outdoors. The primary concern from 
vibration is that it can be intrusive and annoying to building occupants and vibration-sensitive land 
uses. 

Vibration energy spreads out as it travels through the ground, causing the vibration level to diminish 
with distance away from the source. High-frequency vibrations diminish much more rapidly than 
low frequencies, so low frequencies tend to dominate the spectrum at large distances from the 
source. Discontinuities in the soil strata can also cause diffractions or channeling effects that affect 
the propagation of vibration over long distances (Caltrans 2020a). When a building is impacted by 
vibration, a ground-to-foundation coupling loss will usually reduce the overall vibration level. 
However, under rare circumstances, the ground-to-foundation coupling may amplify the vibration 
level due to structural resonances of the floors and walls. 

Vibration amplitudes are usually expressed in peak particle velocity (PPV) or root mean square 
(RMS) vibration velocity. The PPV is normally described in inches per second (in/sec) and RMS is 
normally described in vibration decibels (VdB). PPV is defined as the maximum instantaneous 
positive or negative peak of a vibration signal. PPV is often used in monitoring of blasting vibration 
and other construction activity because it is related to the stresses that are experienced by buildings 
(Caltrans 2020a). Table 4.8-1 summarizes the vibration damage criteria recommended by the FTA 
for evaluating the potential for architectural damage to buildings. 

Table 4.8-1 Criteria for Vibration Damage Potential 
Building Category PPV (in/sec) 

I. Reinforced concrete, steel, or timber (no plaster) 0.5 

II. Engineered concrete and masonry (no plaster) 0.3 

III. Nonengineered timber and masonry buildings 0.2 

IV. Buildings extremely susceptible to vibration 
damage 0.12 

in/sec = inches per second; PPV = peak particle velocity 

Source: FTA 2018 

In addition to the potential for building damage, the human body responds to vibration signals. 
However, unlike buildings, which are rigid, it takes some time for the human body to respond to 
vibration. In a sense, a building responds to the instantaneous movement while the human body 
responds to average vibration amplitude, which is measured as RMS. The averaging of the particle 
generally results in the RMS conservatively being equivalent to 71 percent of the PPV. Thus, human 
annoyance usually results in a more restrictive vibration limit than structural damage limits.  
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b. Local Noise Setting

Noise In Ukiah 
Significant noise sources in the City include traffic on major roadways and highways, the Ukiah 
Municipal Airport, and industrial activities. U.S. Highway 101, North and South State Street, East 
Perkins Street, East Gobbi Street, and Talmage Road are the primary roadways that contribute to 
ambient noise. Ukiah contains fixed industrial noise sources in the northeastern portion of the City. 
Furthermore, although there are railroad tracks located in the City, the railroad is not operational 
and does not contribute noise in Ukiah. As such, there would be no noise impacts from railroads, 
and railroad noise is not discussed further in this EIR.  

The Ukiah Municipal Airport is in the southern portion of the City. The Ukiah Municipal Airport is 
comprised of one 4,400 foot runway over 160 acres, and has 87 aircraft based on site. The Ukiah 
Municipal Airport is not a commercial airport, but provides aircraft repair, rental, and maintenance 
services and emergency fire and medical services (City of Ukiah 2022). Existing land uses near the 
airport are low-to-moderate-density urban to the north and west as well as immediately to the east 
between the airport and U.S. Highway 101. An Airport Land Use Compatibility Plan (ALUCP) for the 
Ukiah Municipal Airport was adopted by the Mendocino County Airport Land Use Commission 
(ALUC) in May 2021 (Mendocino County 2021). Airport noise contours are shown in Figure 4.8-1. 

Stationary sources of noise within Ukiah include noise generated by residential activity and 
machinery or processes at commercial uses. A primary source of stationary noise at these uses is the 
use of heating, ventilation, and air conditioning (HVAC) units.  

Sources of vibration in the City arise from vehicular traffic. Like vehicle noise, vehicular vibration can 
affect receivers along roadways and depends on pavement, and the type and weight of the vehicle. 
Vibration may also be generated by construction equipment (e.g., earth-moving equipment and pile 
driving); however, these sources are temporary and vary on a project-by-project basis. In addition, 
existing commercial or industrial activities may generate vibration from the use of heavy equipment. 

Sensitive Receivers 
Noise exposure goals for various types of land uses reflect the varying noise sensitivities associated 
with those uses. Noise-sensitive land uses are those that may be subject to stress and/or 
interference from excessive noise. Noise-sensitive land uses include residential uses, schools, 
childcare centers, hospitals, nursing homes, parks and recreational areas, and institutional uses such 
as churches, libraries, and museums. Vibration sensitive receivers are like noise-sensitive receivers 
and also include historical, fragile buildings. Potential sensitive receivers which may be impacted by 
development facilitated by Ukiah 2040 would primarily be residential uses, schools, and churches.  
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Figure 4.8-1 Ukiah Municipal Airport Compatibility Zones and Noise Contours 
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4.8.2 Regulatory Setting 

a. Federal Regulations

Department of Housing and Urban Development 
The federal Department of Housing and Urban Development (HUD) sets environmental criteria and 
standards in Title 24 of the Code of Federal Regulations (CFR), Part 51. New construction proposed 
in areas that exceed 65 dBA Ldn must incorporate noise attenuation features to maintain interior 
noise levels at 45 dBA Ldn. Development in areas exceeding 65 dBA Ldn requires further attenuation 
features. In general, the HUD regulations match the California state regulations discussed below. 

Federal Transit Administration 
The FTA provides reasonable criteria for assessing construction noise impacts based on the potential 
for adverse community reaction in their Transit and Noise Vibration Impact Assessment Manual 
(FTA 2018). For residential uses, the daytime noise threshold is 80 dBA Leq for an 8-hour period. 

Occupational Health and Safety Administration 
The federal government regulates occupational noise exposure common in the workplace through 
the Occupational Health and Safety Administration (OSHA) under the EPA. Noise limitations would 
apply to the operation of construction equipment and could also apply to any proposed industrial 
land uses. Noise exposure of this type is dependent on work conditions and is addressed through a 
facility’s Health and Safety Plan, as required under OSHA, and is not addressed further in this 
analysis. 

Federal Aviation Administration 
The Federal Aviation Administration (FAA) enforces Title 14, Part 150 of the CFR, which governs 
airport noise compatibility programs and identifies land uses that are normally compatible with 
various levels of noise exposure. The FAA has determined that sound levels up to 45 dB CNEL are 
acceptable within residential buildings. As discussed in Section 4.8.1, Setting, parts of Ukiah are 
located within noise contours from the Ukiah Municipal Airport and would require implementation 
of the FAA standards. 

b. State Regulations

California General Plan Guidelines 
State law requires general plans to include a Noise Element under Government Code Section 
65302(f). The California General Plan Guidelines, published by the Governor’s Office of Planning and 
Research, indicate acceptable, specific land use types in areas with specific noise exposure. The 
guidelines also offer adjustment factors that may be used to arrive at noise acceptability standards 
that reflect the noise control goals of the community, the community’s sensitivity to noise, and the 
community’s assessment of the relative importance of noise pollution. These guidelines are 
advisory, and local jurisdictions have the authority to set specific noise standards based on local 
conditions. 
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California Building Code 
California Code of Regulations Title 24, Building Standards Administrative Code, Part 2, Chapter 12, 
and the California Building Code codify the State noise insulation standards. These noise standards 
apply to new construction in California to control interior noise levels as they are affected by 
exterior noise sources and interior noise sources from separate areas. The regulations specify that 
interior noise levels shall not exceed 45 dB CNEL/Ldn in any habitable room, as well as specifying 
sound transmission class requirements for walls, floors, and ceilings around sleeping units. 

California Green Building Code 
California Green Building Standards Code 2019 (CALGreen) Section 5.507.4, Acoustical Control, 
regulates construction of non-residential uses within the 65 dBA CNEL/Ldn contour of an airport, 
freeway, expressway, railroad, industrial noise source, or other fixed source. According to Section 
5.507.4.1.1 “buildings exposed to a noise level of 65 dB Leq(1-hr) during any hour of operation shall 
employ sound-resistant assemblies as determined by a prescriptive method (CALGreen Section 
5.507.4.1) or performance method (CALGreen Section 5.507.4.2).  

Projects may demonstrate compliance through the prescriptive method if wall and roof-ceiling 
assemblies exposed to the noise source meet a composite sound transmission class (STC) rating of 
at least 50 or a composite outdoor/indoor transmission class (OITC) rating of no less than 40, with 
exterior windows of a minimum STC of 40 or OITC of 30. Projects may demonstrate compliance 
through the performance method if wall and roof-ceiling assemblies exposed to the noise source 
are constructed to provide an interior noise environment that does not exceed 50 dB Leq-1Hr in 
occupied areas during hours of operations. 

California Airport Noise Standards 
California Code of Regulations Title 21, Subchapter 6, Airport Noise Standards, establishes 65 dBA 
CNEL as the acceptable level of aircraft noise for persons living in the vicinity of airports. Noise-
sensitive land uses are generally incompatible in locations where the aircraft exterior noise level 
exceeds 65 dBA CNEL. This standard remains unless an aviation easement for aircraft noise has been 
acquired by the airport proprietor, or the residence is a high-rise with an interior CNEL of 45 dBA or 
less in all habitable rooms. Assembly Bill (AB) 2776 requires any person who intends to sell or lease 
residential properties in an airport influence area to disclose that fact to the person buying the 
property. 

c. Local Regulations

Ukiah City Code 
Section 6048 of the Ukiah Municipal Code includes a noise ordinance (Division 7, Chapter 1, 
Article 6), which establishes exterior noise level standards from stationary sources for specific 
zoning districts, as shown in Table 4.8-2.   
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Table 4.8-2 Ambient Base Noise Level Standards 
Zone Time Noise Level Standards (dBA) 

R1 & R2 10 pm to 7 am 40 

R1 & R2 7 pm to 10 pm 45 

R1 & R2 7 am to 7 pm 50 

R3 10 pm to 7 am 45 

R3 7 am to 10 pm 50 

Commercial 10 pm to 7 am 60 

Commercial 7 am to 10 pm 65 

Industrial (M) Anytime 70 

Notes: Where the ambient noise level is less than designated in Section 6048, the respective noise level in this Section 6048 shall 
govern.  

It should be noted that these base noise level standards were last updated in 1983 and may not reflect the current ambient base levels 
within the City. 

Source: Ukiah Municipal Code Division 7, Chapter 1, Article 6 

Section 6053 of the Ukiah City Code establishes that it is unlawful for any machinery, equipment, 
pump, fan, air conditioning, or similar mechanical device to create noise at any property line in 
exceedance of the ambient base noise level, by more than five decibels during nighttime hours (7 
p.m. to 7 a.m.). Section 6054 of the Ukiah City Code establishes that it is unlawful for construction
within 500 feet of a residential zone to occur during nighttime hours (7 p.m. to 7 a.m.) in such a
manner that a reasonable person would be discomforted or annoyed, unless a permit is acquired by
the Director of Public Works.

Ukiah Municipal Airport Land Use Compatibility Plan 
The operation of the Ukiah Municipal Airport, located in southwest Ukiah, affects development in a 
significant portion of the city through the enforcement of the six Airport Land Use Compatibility 
Zones, with the addition of an overlay zone to two of the zones, which functionally creates 
restrictions on development within the vicinity of the airport based on proximity to the airport and 
flight path. Specifically, Chapter 3 of the Ukiah Municipal Airport Land Use Compatibility Plan 
(UKIALUCP) lists restrictions for each land use within each Compatibility Zone related to height, 
density (both residential and non-residential), land use, noise, and open land (see UKIALUCP Table 
3A for a summary of restrictions and development standards). These standards are intended to 
promote compatibility between the Ukiah Municipal Airport and surrounding land uses and were 
applied to each of the land use designations.  

Additionally, per UKIALUCP Policy 3.2.8(b), recording of an Overflight Notification is required as a 
condition for approval of new residential or nonresidential projects in Compatibility Zone 6 and an 
Avigation Easement Dedication is required for projects within zoned 1 through 5. 

Lastly, per UKIALUCP Policy 1.4.5, certain major land use projects and projects that question 
compatibility with the UKIALUCP require formal review by the Mendocino County Airport Land Use 
Commission (ALUC). 



Environmental Impact Analysis 
Noise 

Draft Environmental Impact Report 4.8-9 

4.8.3 Impact Analysis 

a. Significance Thresholds and Methodology

Significance Thresholds 
According to Appendix G of the CEQA Guidelines, impacts related to noise and vibration from 
implementation of the project would be significant if it would:  

Generate a substantial temporary or permanent increase in ambient noise levels in the vicinity 
of the project in excess of standards established in the local general plan or noise ordinance, or 
applicable standards of other agencies; 
Generate excessive groundborne vibration or groundborne noise levels; or 
For a project located within the vicinity of a private airstrip or an airport land use plan or, where 
such a plan has not been adopted, within two miles of a public airport or public use airport, 
expose people residing or working in the project area to excessive noise levels.  

Specific thresholds of significance for construction, operation, and vibration are as follows. 

Construction Noise 

New development facilitated by Ukiah 2040 could have a significant impact if temporary 
construction noise during permitted daytime hours exposed noise-sensitive receivers to significantly 
adverse noise levels, or if construction noise occurred outside the hours detailed in Ukiah City Code 
Section 6054. As the City does not define a quantitative construction noise threshold, for purposes 
of analyzing impacts from the project, the City has determined that the FTA construction criteria are 
applicable to the project. The FTA provides reasonable criteria for assessing construction noise 
impacts based on the potential for adverse community reaction in their Transit and Noise Vibration 
Impact Assessment Manual (FTA 2018). For residential uses, the daytime noise threshold is 80 dBA 
Leq(8hr) for an 8-hour period. Construction noise would be significant if it exceeds this threshold. 

Operational Noise 
A project normally has a significant effect on the environment related to noise if it substantially 
increases the ambient noise levels for adjoining areas. Most people can detect changes in sound 
levels of approximately 3 dBA under normal, quiet conditions. Changes of 1 to 3 dBA are detectable 
under quiet, controlled conditions. Changes of less than 1 dBA are usually indiscernible. A change of 
5 dBA is readily discernible to most people in an exterior environment. Based on this, the following 
thresholds of significance are used to assess traffic noise impacts at sensitive receiver locations: 

 Greater than 1.5 dBA increase for ambient noise environments of 65 dBA CNEL and higher
 Greater than 3 dBA increase for ambient noise environments of 60-64 CNEL
 Greater than 5 dBA increase for ambient noise environments of less than 60 dBA CNEL

Vibration 
The City has not adopted a significance threshold to assess vibration impacts during construction 
and operation. Therefore, criteria from the FTA are used to evaluate potential construction vibration 
impacts related to potential building damage from construction (FTA 2018). Construction vibration 
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impacts from development would be significant if vibration levels exceed the FTA criteria shown in 
Table 4.8-1.  

Methodology 

Construction Noise 

Construction equipment can be considered to operate in two modes: stationary and mobile. 
Stationary equipment operates in a single location for one or more days at a time, with either fixed-
power operation (e.g., pumps, generators, and compressors) or variable-power operation (e.g., pile 
drivers, rock drills, and pavement breakers). Mobile equipment moves around a construction site 
with power applied in cyclic fashion, such as bulldozers, graders, and loaders (FTA 2018). Each phase 
of construction has its own noise characteristics due to specific equipment mixes. Some have higher 
continuous noise levels than others and some may have high-impact intermittent noise levels (FTA 
2018). Construction noise levels may fluctuate depending on the type of equipment being used, 
construction phase, or equipment location. In typical construction projects on vacant sites, grading 
activities typically generate the highest noise levels because grading involves the largest equipment 
and covers the greatest area.  

Variation in power imposes difficulty in characterizing the noise source level from construction 
equipment. Power variation is accounted for by describing the noise at a reference distance from 
the equipment operating at full power and adjusting it based on the duty cycle of the activity to 
determine the Leq of operating the equipment (FHWA [Federal Highway Administration] 2018). It is 
common for programmatic environmental analysis to utilize a conservative standard reference 
distance of 50 feet. Project-level noise analyses for future development due to Ukiah 2040 will use 
site specific conditions and the estimated distances between proposed pieces of equipment and 
phases to the nearest off-site sensitive receiver, which may be further than 50 feet.   

Heavy construction equipment during grading and site preparation for future development would 
typically include bulldozers, excavators, front-end loaders, dump trucks, and graders. For the 
purposes of this analysis, it is assumed that diesel engines would power all construction equipment. 
Construction equipment would not all operate at the same time or location due to the different 
tasks performed by each piece of equipment. In addition, construction equipment would not be in 
constant use during the 8-hour operating day. 

Impact devices such as pile drivers could be used for construction of future development. Although 
use of pile drivers is uncommon during construction for the type of development facilitated by 
Ukiah 2040, pile driving could be required for some ground types or subterranean parking facilities. 
As such, this analysis considers the potential for use of this equipment as a conservative analysis. A 
pile driver is used to drive foundation piles into the ground. These devices would typically operate 
separately from other equipment. Typical noise levels associated with the types of heavy equipment 
most likely to be utilized during development associated with the project are shown in Table 4.8-3. 
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Table 4.8-3 Construction Equipment Noise Levels 
Equipment Typical Noise Level (dBA) at 50 Feet from Source 

Concrete Mixer 85 

Dozer 85 

Grader 85 

Jackhammer 88 

Loader 80 

Paver 85 

Pile-driver (Impact) 101 

Pile-driver (Sonic) 95 

Truck 84 

Sources: FTA 2018 

On-Site Operational Noise 
The primary on-site noise sources associated with operation of residential units, and those 
discussed in this analysis, would include noise from stationary HVAC equipment, on-site vehicle 
movement (e.g., trash hauling), and outdoor activities. 

Traffic Noise 
Traffic noise levels for existing and project conditions were estimated using the FHWA traffic noise 
prediction model methodology. Traffic noise impacts are analyzed based on average daily traffic 
(ADT) roadway volume for existing conditions (2020) and Ukiah 2040 conditions, as well as speeds, 
and number of lanes data. The FHWA model predicts noise levels through a series of adjustments to 
a reference sound level. These adjustments account for distances from the roadway, traffic 
volumes, vehicle speeds, car/truck mix, number of lanes, and road width.  

Groundborne Vibration 
Construction activities have the greatest potential to generate ground-borne vibration affecting 
nearby receivers, especially during grading and excavation. The greatest vibratory source during 
construction activities is anticipated to be a vibratory roller; however, an impact pile driver may be 
used during specific construction phases and could generate higher vibration than vibratory roller. 
Table 4.8-4 shows typical vibration levels for various pieces of construction equipment used in the 
assessment of construction vibration (FTA 2018).  
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Table 4.8-4 Typical Vibration Levels for Construction Equipment 
Equipment PPV (Inches/Second) at 25 Feet 

Pile Driver (Impact – upper range) 1.518 

Pile Driver (Sonic – upper range) 0.734 

Vibratory Roller 0.210 

Hoe Ram 0.089 

Large Bulldozer 0.089 

Loaded Truck 0.076 

Jackhammer 0.035 

Small Bulldozer 0.003 

Sources: FTA 2018. 

Because groundborne vibration could cause physical damage to structures and is measured in an 
instantaneous period, vibration impacts are typically modeled based on the distance from the 
location of vibration-intensive construction activities, which is conservatively assumed to be edge of 
a project site, to the edge of the nearest off-site structures. For assessment purposes, potential 
vibration impacts from construction activities were modeled at a reference distance of 25 feet due 
to setback distances between equipment and off-site structures.  

b. Project Impacts and Mitigation Measures

Threshold 1: Would the project result in generation of a substantial temporary or permanent 
increase in ambient noise levels in the vicinity of the project in excess of standards 
established in the local general plan or noise ordinance, or applicable standards of 
other agencies? 

Impact NOI-1 CONSTRUCTION OF INDIVIDUAL PROJECTS FACILITATED BY UKIAH 2040 WOULD 
TEMPORARILY INCREASE NOISE LEVELS, POTENTIALLY AFFECTING NEARBY NOISE-SENSITIVE LAND USES. 
DEVELOPMENT FACILITATED BY THE PROJECT WOULD INTRODUCE NEW ON-SITE NOISE SOURCES AND WOULD 
CONTRIBUTE TO INCREASES IN TRAFFIC NOISE. THE CONTINUED REGULATION OF ON-SITE NOISE, CONSISTENT 
WITH THE UKIAH CITY CODE AND IMPLEMENTATION OF PROPOSED UKIAH 2040 POLICIES WOULD MINIMIZE 
DISTURBANCE TO ADJACENT LAND USES. HOWEVER, CONSTRUCTION NOISE AND TRAFFIC NOISE MAY STILL 
EXCEED NOISE STANDARDS AND IMPACTS WOULD BE SIGNIFICANT AND UNAVOIDABLE. 

Construction Noise 
Noise from construction of future development projects facilitated by Ukiah 2040 could temporarily 
increase ambient noise levels at adjacent property lines. Since there are no specific plans or time 
scales for future projects, it is not possible to determine exact noise levels or time periods for 
construction of such projects.  

Nonetheless, Table 4.8-3 illustrates typical noise levels of construction equipment at 50 feet. Noise 
would typically drop by approximately 6 dBA per doubling of distance. As such, noise levels would 
be approximately 6 dBA lower than shown in Table 4.8-3 at 100 feet from the noise source and 12 
dBA lower at 200 feet from the noise source. Construction from Ukiah 2040 may involve the 
operation of pile drivers. Pile foundations are generally used under two situations: 1) when there is 
a layer of weak soil at the ground surface that cannot support the weight of a building; or 2) when a 
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building or structure has very heavy, concentrated loads, such as in a high-rise structure, bridge, or 
water tank.  

As shown in Table 4.8-3 , noise levels at 50 feet from construction activities could approach 88 dBA 
Lmax with typical heavy-duty construction equipment such as a jackhammer, and up to 101 dBA Lmax 
with more intensive equipment such as an impact pile driver. Both scenarios could exceed the 
daytime FTA construction noise thresholds of 80 dBA Leq, for an 8-hour period for residential uses. 
Construction noise could, therefore, increase ambient noise levels and may temporarily disturb 
people at neighboring properties. Compliance with Ukiah City Code Section 6054, which limits 
construction to certain hours and days, would minimize construction noise impacts. However, it 
cannot be guaranteed that construction noise would not result in a substantial increase over 
ambient noise levels or that nighttime construction noise may sometimes be necessary (i.e., if 
pumps need to run continuously or for concrete pours). The construction noise threshold of 80 dBA 
Leq daytime at residential uses could be exceeded during future development under the project, 
resulting in a potentially significant impact. Mitigation Measure NOI-1 would be required to 
minimize noise during construction.  

Operations 

Noise from On-Site Stationary Equipment 
Noise generated by on-site stationary equipment for new development would be subject to the 
City’s noise limits (pursuant to Ukiah City Code Section 6048), shown in Table 4.8-2. For large 
buildings, HVAC units are typically located on the roof, where operational noise is greatly reduced 
by distance and the intervening building itself; however, for smaller buildings (including smaller 
multi-family residential units), HVAC units are often placed at ground level on a concrete pad 
adjacent to the building. Existing noise sensitive receivers could be affected by operational noise 
occurring on-site at future development sites. 

Ukiah City Code Section 6053 limits noise from permanent stationary mechanical equipment, such 
as HVAC units, to 5 dBA above maximum ambient noise levels that are listed in Section 6048, during 
nighttime hours. Adherence to Ukiah City Code noise limits for HVAC and other stationary noise 
sources associated with future development would ensure that operational stationary noise is less 
than significant. Industrial development in annexation areas would not be adjacent to sensitive 
receivers. Furthermore, implementation of the following proposed Ukiah 2040 goals and polices 
would ensure that development facilitated by Ukiah 2040 would undergo adequate review and 
mitigation to maintain noise levels at appropriate levels. 

Goal SAF-8: To reduce noise impacts through the enforcement of appropriate building and land use 
codes. 

Policy SAF-8.2: Noise Impact Analysis. The City shall ensure adequate analysis of noise impacts 
when reviewing project permits. 

Policy SAF-8.3: Noise Attenuation Requirements. The City shall require all new commercial and 
manufacturing uses that could produce excessive noise to incorporate applicable noise 
mitigation measures to reduce noise levels to acceptable levels. 

Policy SAF-8.4: Acoustical Studies. The City shall require acoustical studies for all new 
development projects with potential to generate excessive noise to identify potential noise 
impacts and appropriate mitigation measures. 
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Proposed Policies SAF-8.2 and SAF-8.4 would ensure that noise impacts from development 
facilitated by the project would be analyzed prior to permitting. Additionally, Policy SAF-8.3 would 
ensure that appropriate mitigation would be incorporated when necessary. Therefore, noise 
impacts from operational use of residential-scale HVAC units, industrial equipment, and other 
stationary noise sources would be reduced by proposed Ukiah 2040 policies, and impacts would be 
less than significant. 

Traffic Noise 

Implementation of Ukiah 2040 could result in additional buildout, which would generate new 
vehicle trips that could incrementally increase the exposure of land uses along roadways to traffic 
noise. Figure 4.8-2 and Figure 4.8-3 illustrate the modeled roadways and the contours for 60 dBA 
CNEL, 65 dBA CNEL, and 70 dBA CNEL for the existing and 2040 scenario. The complete distances to 
the 70, 65, and 60 dBA CNEL noise contours for roadway segments are included in Appendix C. 
Table 4.8-5 shows the estimated traffic noise increase along study roadway segments. The traffic 
noise increase is the difference between the projected future noise level and the existing noise 
level.  
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Figure 4.8-2 Existing Traffic Noise Contours 
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Figure 4.8-3 2040 Traffic Noise Contours 
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Table 4.8-5 Traffic Noise Increase Along Study Roadway Segments 

Roadway Segment Existing ADT Ukiah 2040 ADT 

Existing Traffic 
Noise Level at 50 

feet  
(dBA CNEL) 

2040 Traffic Noise 
Level at 50 feet  

(dBA CNEL) 

Traffic Noise 
Increase 

(dBA CNEL) 
Significant? 

Y/N 

State St – N of Low Gap Rd 15,709 18,721 68.9 69.7 0.8 N 

State St – Low Gap Rd to Perkins St 18,526 21,334 69.7 70.3 0.6 N 

State St – Perkins St to Gobbi St 11,422 13,740 67.6 68.4 0.8 N 

State St – Gobbi St to Talmage Rd 17,648 18,537 69.4 69.7 0.2 N 

State St – S of Talmage Rd 10,363 10,050 67.1 66.9 -0.1 N 

Low Gap Rd – W of State St 3,414 3,882 60.8 61.4 0.6 N 

Brush St – E of State St 1,160 8,282 57.6 66.2 8.5 Y 

Perkins St – W of State St 2,183 2,338 58.9 59.2 0.3 N 

Perkins St – E of State St 14,081 13,730 68.3 68.2 -0.1 N 

Gobbi St – W of State St 4,697 5,979 63.6 64.6 1.0 N 

Gobbi St – E of State St 10,549 9,861 67.1 66.8 -0.3 N 

Talmage Rd – E of State St 10,498 12,125 67.1 67.7 0.6 N 

ADT = average daily traffic.  

Bold = significant increase 

Source: GHD 2022 
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As shown in Table 4.8-5, significant traffic noise increases are estimated along Brush Street east of 
State Street, which would impact approximately two single family residences. Along all other 
roadway study segments, traffic noise increases would be less than significant. Along several 
roadway segments, a decrease in traffic noise levels is anticipated from implementation of Ukiah 
2040. In addition, the following Ukiah 2040 proposed goals and polices would limit the impact of 
traffic on noise impacts. 

Goal SAF-7: To stabilize or reduce transportation noise impacts on residential uses. 

Policy SAF-7.1: Noise Inventory. The City shall inventory noise contours for major traffic 
corridors and the airport. 

Policy SAF-7.2: Sound Attenuation Strategies. The City shall require all new residential 
development located along major transportation corridors to incorporate sound attenuation 
strategies to mitigate noise levels to acceptable levels. 

Policy SAF-7.5: Roadway Expansion. The City shall require the use of accepted acoustic 
engineering features when designing for the expansion of existing roads examples include low 
landscaped berms, landscaping, below-grade construction, and speed control - to minimize 
expansion of the existing Design to Cost (DTC). 

The City considered several mitigation measures to reduce future traffic noise along Brush Street. 
However, none would be feasible and the traffic noise increase on Brush Street east of State Street, 
shown in bold in Table 4.8-5, would remain significant and unavoidable.  

Mitigation Measure 

NOI-1 Construction Noise Reduction Measures 
The following measures to minimize exposure to construction noise shall be included as standard 
conditions of approval for applicable projects involving construction:  

Mufflers. During excavation and grading construction phases, all construction equipment, fixed 
or mobile, shall be operated with closed engine doors and shall be equipped with properly 
operating and maintained mufflers consistent with manufacturers’ standards. 
Stationary Equipment. All stationary construction equipment shall be placed so that emitted 
noise is directed away from the nearest sensitive receivers. 
Equipment Staging Areas. Equipment staging shall be located in areas that will create the 
greatest distance feasible between construction-related noise sources and noise-sensitive 
receivers. 
Smart Back-up Alarms. Mobile construction equipment shall have smart back-up alarms that 
automatically adjust the sound level of the alarm in response to ambient noise levels. 
Alternatively, back-up alarms shall be disabled and replaced with human spotters to ensure 
safety when mobile construction equipment is moving in the reverse direction. 
Signage. For the duration of construction, the applicant or contractor shall post a sign in a 
construction zone that includes contact information for any individual who desires to file a noise 
complaint. 
Temporary Noise Barriers. Erect temporary noise barriers, where feasible, when construction 
noise is predicted to exceed the acceptable standards (e.g., 80 dBA Leq at residential receivers 
during the daytime) and when the anticipated construction duration is greater than is typical 
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(e.g., two years or greater). Temporary noise barriers shall be constructed with solid materials 
(e.g., wood) with a density of at least 1.5 pounds per square foot with no gaps from the ground 
to the top of the barrier. If a sound blanket is used, barriers shall be constructed with solid 
material with a density of at least 1 pound per square foot with no gaps from the ground to the 
top of the barrier and be lined on the construction side with acoustical blanket, curtain or 
equivalent absorptive material rated sound transmission class (STC) 32 or higher. 

Significance After Mitigation 
Implementation of Ukiah City Code requirements and Mitigation Measure NOI-1 would reduce 
construction noise. However, implementation of Mitigation Measure NOI-1 would not ensure that 
construction noise impacts would be reduced to below the significance threshold of 80 dBA Leq 
during the daytime at residential uses. In addition, due to construction projects that could occur 
simultaneously in the same area and the potential duration of construction activities, construction 
impacts would conservatively remain significant and unavoidable. It should be noted that the 
identification of this program-level impact does not preclude the finding of less-than-significant 
impacts for subsequent projects analyzed at the project level. In addition, operational traffic noise 
impacts would be significant and unavoidable.  

Threshold 2: Would the project result in generation of excessive groundborne vibration or 
groundborne noise levels? 

IMPACT NOI-2 DEVELOPMENT FACILITATED BY THE PROJECT COULD TEMPORARILY GENERATE 
GROUNDBORNE VIBRATION DURING CONSTRUCTION, POTENTIALLY AFFECTING NEARBY LAND USES. 
OPERATION OF FUTURE DEVELOPMENT WOULD NOT RESULT IN SUBSTANTIAL VIBRATION OR GROUNDBORNE 
NOISE. IMPACTS WOULD LESS THAN SIGNIFICANT WITH MITIGATION. 

Construction activities for future development would result in varying degrees of groundborne 
vibration depending on the equipment and methods employed. As shown in Table 4.8-4 , the 
greatest likely source of vibration during general construction activities would be caused by 
vibratory rollers, which would create approximately 0.21 in/sec PPV at a distance of 25 feet (FTA 
2018). Additionally, as discussed under Impacts NOI-1, it is possible that pile drivers could be used 
for construction, which would generate approximately 1.518 in/sec PPV at a distance of 25 feet (FTA 
2018). The threshold for historic structures is 0.12 in/sec; the threshold is higher for residential 
buildings at 0.2 in/sec. 

Pile driving may be necessary for future development. The use of pile driving equipment is dictated 
by site soils and the need for secure or deep foundational pilings based on building height or design, 
and thus cannot be predicted with reasonable certainty at a program-level analysis. As detailed in 
Section 4.5, Cultural Resources historic or cultural resources exist within the City, including buildings 
that are older than 45 years. These resources would be susceptible to vibration impacts from 
potential construction activities that involve pile-driving. At distances of 135 feet from fragile 
structures such as historical resources, 100 feet from non-engineered timber and masonry buildings 
(e.g., most residential buildings), or 75 feet from engineered concrete and masonry (no plaster), 
vibration impacts from pile drivers would be potentially significant. Mitigation Measure NOI-2 would 
be required for future projects that propose using pile driving or a vibratory roller near sensitive 
receivers, and would require implementation of measures to reduce vibration impacts during 
construction. 
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Residential and commercial development facilitated by the project would not involve substantial 
operational vibration sources because those uses are not significant sources of vibration. However, 
industrial development in annexation areas may result in increased vibration from stationary 
sources. Given the distance of the annexation areas from existing or future residential uses, 
vibration emanating from stationary sources related to industrial uses is not anticipated to generate 
significant vibration levels at sensitive receivers.  

Mitigation Measure 

NOI-2 Construction Vibration Control Plan 
Prior to issuance of a building permit for a project requiring pile driving during construction within 
135 feet of fragile structures such as historical resources, 100 feet of non-engineered timber and 
masonry buildings (e.g., most residential buildings), or within 75 feet of engineered concrete and 
masonry (no plaster); or a vibratory roller within 25 feet of any structure, the project applicant shall 
prepare a noise and vibration analysis to assess and mitigate potential noise and vibration impacts 
related to these activities. This noise and vibration analysis shall be conducted by a qualified and 
experienced acoustical consultant or engineer. The vibration levels shall not exceed FTA 
architectural damage thresholds (e.g., 0.12 in/sec PPV for fragile or historical resources, 0.2 in/sec 
PPV for non-engineered timber and masonry buildings, and 0.3 in/sec PPV for engineered concrete 
and masonry). If vibration levels would exceed this threshold, alternative uses such as drilling piles 
as opposed to pile driving, and static rollers as opposed to vibratory rollers shall be used. If 
necessary, construction vibration monitoring shall be conducted to ensure vibration thresholds are 
not exceeded. 

Significance After Mitigation 
Impacts associated with vibration from construction would be reduced to the greatest extent 
feasible, including avoidance of damaging an historic resource, through implementation of 
Mitigation Measure NOI-2. Therefore, impacts related to vibration would be reduced to less than 
significant levels with mitigation. 

Threshold 3: For a project located within the vicinity of a private airstrip or an airport land use 
plan or, where such a plan has not been adopted, within two miles of a public airport 
or public use airport, would the project expose people residing or working in the 
project area to excessive noise levels? 

Impact NOI-3 DEVELOPMENT FACILITATED BY THE PROJECT WOULD NOT RESULT IN SIGNIFICANTLY 
INCREASED AIRPORT AND AIRSTRIP ACTIVITY, SINCE THE UKIAH MUNICIPAL AIRPORT WOULD NOT SERVE 
TRAVELERS OR INDUSTRY. THE CONTINUED REGULATION OF AIRPORT NOISE CONSISTENT WITH STATE AND 
FEDERAL REGULATIONS AS WELL AS THE IMPLEMENTATION OF PROPOSED POLICIES IN UKIAH 2040 AND THE 
UKIAH MUNICIPAL AIRPORT LAND USE COMPATIBILITY PLAN WOULD MINIMIZE DISTURBANCE TO PEOPLE 
RESIDING OR WORKING WITHIN PROXIMITY OF THE UKIAH MUNICIPAL AIRPORT. IMPACTS WOULD BE LESS THAN 
SIGNIFICANT. 

Residents and businesses facilitated by the project would not be served by the Ukiah Municipal 
Airport, except for emergency medical and fire services. As such, implementation of Ukiah 2040 
would not increase airport activities or airport noise. Existing requirements for airports would 
reduce the noise impacts of airport activity on residents and workers. Title 21 of the California Code 
of Regulations establishes noise standards for airports and the responsibilities of the regional 
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Airport Land Use Commissions, which prepare land use compatibility plans with thorough 
evaluations of airport noise, as described above in Section 4.8.2, Regulatory Setting. Additionally, 
the Federal Aviation Administrative Regulation Part 150 Airport Noise Compatibility Program is 
designed to reduce the effect of airport noise on the surrounding communities as airports expand. 

Further, individual projects as a result of implementation of Ukiah 2040 would be subject to all 
development standards for each compatibility zone, and other policies contained within the 
UKIALUCP intended to reduce land use conflicts with airport operations, as described in the Ukiah 
Municipal Airport Ukiah Municipal Airport Land Use Compatibility Plan. Such measures are required 
for the Ukiah Municipal Airport, which are outlined in Section 4.8.2, Regulatory Setting.  

Lastly, the following proposed Ukiah 2040 policies would reduce noise from Ukiah Municipal Airport 
through disclosure, attenuation, and studies. 

Policy LU-10.5: Ukiah Municipal Airport Land Use Compatibility Plan. The City shall require new 
development within each airport zone that conforms to the height, use and intensity specified 
in the land use compatibility table of the Ukiah Municipal Airport Land Use Compatibility Plan 
(UKIALUCP).  

Policy LU-10.6: Mendocino County Airport Land Use Commission As required within the 
UKIALUCP, the City shall refer new development projects in the Ukiah Airport area of influence 
to the Mendocino ALUC for review and comment.  

Implementation Program F. Ukiah Municipal Airport Land Use Compatibility Plan. The City shall 
review every five years and update as necessary the Ukiah Municipal Airport Land Use 
Compatibility Plan. The review and potential update shall consider changing airport facility and 
aviation needs, new aircraft types, and new noise and safety standards. 

Policy SAF-7.1: Noise Inventory. The City shall inventory noise contours for major traffic 
corridors and the airport. 

Policy SAF-7.3: Airport Noise Disclosure. The City shall require disclosure of potential airport 
noise impacts for property transactions located within the 55 to 65 decibel airport noise 
contours. 

Policy SAF-7.4: Airport Noise Attenuation. The City shall require the incorporation of sound 
reducing measures in all new construction in the airport compatibility zones, consistent with the 
Ukiah Municipal Airport Master Plan. 

Policy SAF7.6: Noise Equipment. The City shall require that commercial passenger service 
aircraft comply with the best available noise equipment standards to reduce noise impacts on 
the ground. 

With the aforementioned requirements in place and implementation of proposed Ukiah 2040 
policies, airport activity would not expose residents and workers to excessive noise levels, and 
impacts would be less than significant. 

Mitigation Measures 
No mitigation measures would be required. 

Significance After Mitigation 
Impacts would be less than significant without mitigation. 
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