GNOSS FIELD AIRPORT
ENVIRONMENTAL IMPACT REPORT

4.7

FINAL

NOISE

This section presents the aircraft noise exposure to surrounding communities
resulting from the Proposed Project at Gnoss Field Airport (DVO or Airport).
The noise effect of the proposed runway extension is compared to the existing
condition.
Public scoping comments regarding the proposed project were received by the
County in August 2008. Concerns raised include noise generated by aircraft
operations to/from Gnoss Field Airport and by overflights.

4.7.1

BACKGROUND AND METHODOLOGY

Because noise is such a complex topic, the following sections provide a discussion
to assist the reader in understanding the elements that affect noise exposure.

4.7.1.1

Sound and Noise

Sound is created by a vibrating source that induces vibrations in the air.
The vibration produces alternating bands of relatively dense and sparse particles of
air, spreading outward from the source like ripples on a pond. Sound waves
dissipate with increasing distance from the source. Sound waves can also be
reflected, diffracted, refracted, or scattered. When the source stops vibrating, the
sound waves disappear almost instantly and the sound ceases.
Sound conveys information to listeners. It can be instructional, alarming, pleasant
and relaxing, or annoying. Identical sounds can be characterized by different
people or even by the same person at different times, as desirable or unwanted.
Unwanted sound is commonly referred to as “noise.”
Sound can be defined in terms of three components:
1. Level (amplitude);
2. Pitch (frequency); and/or
3. Duration (time pattern).
SOUND LEVEL
The level of sound is measured by the difference between atmospheric pressure
(without the sound) and the total pressure (with the sound). Amplitude of sound is
like the relative height of the ripples caused by the stone thrown into the water.
Although physicists typically measure pressure using the linear Pascal scale, sound
is measured using the logarithmic dB scale. This is because the range of sound
pressures detectable by the human ear can vary from 1 to 100 trillion units.
A logarithmic scale allows us to discuss and analyze noise using more manageable
numbers. The range of audible sound ranges from approximately 1 to 140 dB,
although everyday sounds rarely rise above about 120 dB. The human ear is
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extremely sensitive to sound pressure fluctuations. A sound of 140 dB, which is
sharply painful to humans, contains 100 trillion (1014) times more sound pressure
than the least audible sound.
By definition, a 10 dB increase in sound is equal to a tenfold (101) increase in the
mean square sound pressure of the reference sound. A 20 dB increase is a
100-fold (102) increase in the mean square sound pressure of the reference sound.
A 30 dB increase is a 1,000-fold (103) increase in mean square sound pressure.
A logarithmic scale requires different mathematics than used with linear scales.
The sound pressures of two separate sounds, expressed in dB, are not
arithmetically additive. For example, if a sound of 80 dB is added to another sound
of 74 dB, the total is a 1 dB increase in the louder sound (81 dB), not the arithmetic
sum of 154 dB (See Figure 4.7-A). If two equally loud noise events occur
simultaneously, the sound pressure level from the combined events is 3 dB higher
than the level produced by either event alone.
Figure 4.7-A
EXAMPLE OF ADDITION OF TWO DECIBEL LEVELS

Source:

Information on Levels. USEPA, March 1974.

Logarithmic averaging also yields results that are quite different from simple
arithmetic. Consider the example shown in Exhibit 4.7-1, Example of Sound
Level Averaging. Two sound levels of equal duration are averaged. One has a
maximum noise level of 100 dB, the other 50 dB. Using conventional arithmetic,
the average would be 75 dB. The true result, using logarithmic math, is 97 dB.
This is because 100 dB has far more energy than 50 dB (100,000 times as much)
and is overwhelmingly dominant in computing the average of the two sounds.
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Human perceptions of changes in sound pressure are less sensitive than a sound
level meter. People typically perceive a tenfold increase in sound pressure, a 10 dB
increase, as a doubling of loudness. Conversely, a 10 dB decrease in sound
pressure is normally perceived as half as loud. In community settings most people
perceive a 3 dB increase in sound pressure (a doubling of the sound pressure or
energy) as just noticeable. (In laboratory settings, people with good hearing are
able to detect changes in sounds of as little as 1.5 dB.)
SOUND FREQUENCY
The pitch (or frequency) of sound can vary greatly from a low-pitched rumble to a
shrill whistle. If we consider the analogy of ripples in a pond, high frequency
sounds are vibrations with tightly spaced ripples, while low rumbles are vibrations
with widely spaced ripples. The rate at which a source vibrates determines the
frequency. The rate of vibration is measured in units called “Hertz” -- the number
of cycles, or waves, per second. One’s ability to hear a sound depends greatly on
the frequency composition. Humans hear sounds best at frequencies between
1,000 and 6,000 Hertz. Sounds at frequencies above 10,000 Hertz (high-pitched
hissing) and below 100 Hertz (low rumble) are much more difficult to hear.
If we are attempting to measure sound in a way that approximates what our ears
hear, we must give more weight to sounds at the frequencies we hear well and less
weight to sounds at frequencies we do not hear well. Acousticians have developed
several weighting scales for measuring sound. The A-weighted scale was developed
to correlate with the judgments people make about the loudness of sounds.
The A-weighted decibel scale (dBA) is used in studies where audible sound is the
focus of inquiry.
The U.S. Environmental Protection Agency (USEPA) has
recommended the use of the dBA scale in studies of environmental noise.1 Its use
is required by the Federal Aviation Administration (FAA) in airport noise studies.2
For the purposes of this analysis, dBA was used as the noise metric and dB and dBA
are used interchangeably.
DURATION OF SOUNDS
The duration of sounds – their patterns of loudness and pitch over time – can vary
greatly. Sounds can be classified as continuous like a waterfall, impulsive like a
firecracker, or intermittent like aircraft overflights.
Intermittent sounds are
produced for relatively short periods, with the instantaneous sound level during the
event roughly appearing as a bell-shaped curve. An aircraft event is characterized
by the period during which it rises above the background sound level, reaches its
peak, and then recedes below the background level.

1

2

Information on Levels of Environmental Noise Requisite to Protect Health and Welfare with an
Adequate Margin of Safety. U.S. Environmental Protection Agency, Office of Noise Abatement and
Control. 1974, P. A-10.
“Airport Noise Compatibility Planning.” 14 CFR Part 150, Sec. A150.3.
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Standard Noise Descriptors

Given the multiple dimensions of sound, a variety of descriptors, or metrics, have
been developed for describing sound and noise. Some of the most commonly used
metrics are discussed in Appendix E, Noise Methodology. For the purposes of this
analysis the most important metric is the Community Noise Equivalency Level
(CNEL).
The CNEL metric describes the total noise exposure during a given period. Unlike
other metrics, however, CNEL, by definition, can only be applied to a 24-hour
period. In computing CNEL, an extra weight of 10 dB is assigned to any sound
levels occurring between the hours of 10:00 pm and 7:00 am and an extra weight
of 5 dB is assigned to any sound levels occurring between the hours of 7:00 pm to
10:00 pm. This is intended to account for the greater annoyance that nighttime
and evening noise is presumed to cause for most people.
REQUIREMENTS TO USE CNEL IN ENVIRONMENTAL NOISE STUDIES
The Day-Night Average Sound Level (DNL) is the standard metric used for
environmental noise analysis in the U.S. DNL is similar to CNEL except that it does
not include the 5 dB weighting during the evening period (7:00 pm to 10:00 pm).
The practice of using DNL originated with the USEPA’s effort to comply with the
Noise Control Act of 1972. The USEPA designated a task group to “consider the
characterization of the impact of airport community noise and develop a community
noise exposure measure.”3 The task group recommended using the DNL metric.
The USEPA accepted the recommendation in 1974, based on the following
considerations:
1. The measure is applicable to the evaluation of pervasive, long-term noise in
various defined areas and under various conditions over long periods of time.
2. The measure correlates well with known effects of the noise environment on
individuals and the public.
3. The measure is simple, practical, and accurate.
4. Measurement equipment is commercially available.
5. The metric at a given location is predictable, within an acceptable tolerance,
from knowledge of the physical events producing the noise.4
Soon thereafter, the Department of Housing and Urban Development (HUD),
Department of Defense, and the Veterans Administration adopted the use of DNL.
At about the same time, the Acoustical Society of America developed a standard

3

4

Information on Levels of Environmental Noise Requisite to Protect Health
Adequate Margin of Safety. U.S. Environmental Protection Agency, Office of
Control. 1974, P. A-10.
Information on Levels of Environmental Noise Requisite to Protect Health
Adequate Margin of Safety. U.S. Environmental Protection Agency, Office of
Control. 1974, Pp. A-1–A-23.
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(ANSI S3.23-1980) which established DNL as the preferred metric for outdoor
environments. This standard was reevaluated in 1990 and they reached the same
conclusions regarding the use of DNL (ANSI S12.40-1990).
In 1980, the Federal Interagency Committee on Urban Noise (FICUN) met to
consolidate Federal guidance on incorporating noise considerations in local land use
planning. The committee selected DNL as the best noise metric for the purpose,
thus endorsing the USEPA’s earlier work and making it applicable to all Federal
agencies.5
In response to the requirements of the Aviation Safety and Noise
Abatement (ASNA) Act of 1979 and the recommendations of FICUN and USEPA, the
FAA established DNL in 1981 as the single metric for use in airport noise and land
use compatibility planning. This decision was incorporated into the final rule
implementing ASNA, Federal Aviation Regulation 14 Code of Federal Regulations
Part 150, in 1985.
In the early 1990s, Congress authorized the creation of a new interagency
committee to study airport noise issues. The Federal Interagency Committee on
Noise (FICON) was formed with membership from the USEPA, the FAA, the U.S. Air
Force, the U.S. Navy, HUD, the Department of Veterans Affairs, and others. FICON
concluded in its 1992 report that Federal agencies should “continue the use of the
DNL metric as the principal means for describing long-term noise exposure of civil
and military aircraft operations.”6 FICON further concluded that there were no new
sound descriptors of sufficient scientific standing to substitute for the DNL
cumulative noise exposure metric.7
In 1993, the FAA issued its Report to Congress on Effects of Airport Noise.
Regarding DNL, the FAA stated, “Overall, the best measure of the social, economic,
and health effects of airport noise on communities is the DNL.”8
In California, CNEL is specified for use in describing aircraft noise impacts in the
California Airport Noise Regulations and is used by local planning agencies in their
General Plan Noise Element for land use compatibility planning. Based on this, the
FAA has agreed to allow the use of CNEL for aircraft noise studies prepared for an
airport located in California.

5
6
7
8

Guidelines for Considering Noise in Land Use Planning and Control.
Federal Interagency
Committee on Urban Noise (FICUN). 1980.
Federal Agency Review of Selected Airport Noise Analysis Issues. Federal Interagency Committee
on Noise (FICON). August 1992, Pp. 3-1.
Federal Agency Review of Selected Airport Noise Analysis Issues, Technical Report, Volume 2.
Federal Interagency Committee on Noise (Technical). August 1992, Pp. 2-3.
Report to Congress on Effects of Airport Noise. Federal Aviation Administration. 1993, P. 1.
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ENVIRONMENTAL SETTING
Regulatory Framework

There are numerous laws and regulations related to noise and specifically aircraft
noise.
However, for the purposes of this analysis, the most important and
overriding guidance includes:
FEDERAL AVIATION REGULATIONS, PART 150, AIRPORT NOISE
COMPATIBILITY PLANNING
As a means of implementing the ASNA Act, the FAA adopted Regulations on Airport
Noise Compatibility Planning Programs. The FAA published noise and land use
compatibility charts to be used for land use planning with respect to aircraft noise.
An expanded version of this chart appears in Aviation Circular 150/5020-1
(dated August 5, 1983) and is reproduced in Table 4.7-1. These guidelines
represent recommendations to local authorities for determining acceptability and
permissibility of land uses. The guidelines recommend a maximum amount of noise
exposure (in terms of the cumulative noise metric DNL) that might be considered
acceptable or compatible to people in living and working areas. Residential land
use is deemed acceptable for noise exposures up to 65 dB DNL. The FAA permits
substitution of CNEL for DNL in California.
FAA ORDERS 5050.4B AND 1050.1E
The FAA has developed guidelines (Order 5050.4D) for the environmental analysis
of airports. Federal requirements dictate that increases in noise levels in noise
sensitive land uses of over 1.5 dB DNL within the 65 dB DNL (or CNEL in California)
contour are considered significant (Order 1050.1E). The directive goes on further
to discuss potential impacts within the 60 to 65 DNL contour:
“14.4c. In accordance with the 1992 FICON (Federal Interagency Committee
on Noise) recommendations, examination of noise levels between DNL 65
and 60 dB should be done if determined to be appropriate after application of
the FICON screening procedure (FICON p.3-5). If screening shows that noise
sensitive areas at or above DNL 65 dB will have an increase of DNL 1.5 dB or
more, further analysis should be conducted to identify noise-sensitive areas
between DNL 60-65 dB having an increase of DNL 3 dB or more due to the
proposed action. The potential for mitigating noise in those areas should be
considered, including consideration of the same range of mitigation options
available at DNL 65 dB and higher and eligibility for federal funding. This is
not to be interpreted as a commitment to fund or otherwise implement
mitigation measures in any particular area. (FICON p. 3-7).”
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Table 4.7-1
LAND USE COMPATIBILITY GUIDELINES - FAR PART 150
YEARLY DAY-NIGHT AVERAGE SOUND LEVEL (DNL) IN DECIBELS
LAND USE
RESIDENTIAL
Residential, other than mobile homes
and transient lodgings

Below
65

6570

7075

7580

8085

Over
85

Y

N1

N1

N

N

N

Mobile home parks

Y

N

N

N

N

N

Transient lodgings

Y

N1

N1

N1

N

N

PUBLIC USE
Schools, hospitals, nursing homes

Y

25

30

N

N

N

Churches, auditoriums, and concert halls

Y

25

30

N

N

N

Governmental services

Y

Y

25

30

N

N

Transportation

Y

Y

Y2

Y3

Y4

N4

Parking

Y

Y

Y2

Y3

Y4

N

COMMERCIAL USE
Offices, business and professional

Y

Y

25

30

N

N

Wholesale and retail -- building
materials, hardware, and farm
equipment

Y

Y

Y2

Y3

Y4

N

Retail trade, general

Y

Y

25

30

N

N

Utilities

Y

Y

Y2

Y3

Y4

N

Communication

Y

Y

25

30

N

N

Manufacturing, general

Y

Y

Y2

Y3

Y4

N

Photographic and optical

Y

Y

25

30

N

N

Agriculture (except livestock) and
forestry

Y

Y6

Y7

Y8

Y8

Y8

Livestock farming and breeding

Y

Y6

Y7

N

N

N

Mining and fishing, resource production
and extraction

Y

Y

Y

Y

Y

Y

Y

Y

Y5

N5

N

N

Y
Y

N
Y

N
N

N
N

N
N

N
N

Amusements, parks, resorts and camps

Y

Y

Y

N

N

N

Golf courses, riding stables, and water
recreation

Y

Y

25

30

N

N

MANUFACTURING AND PRODUCTION

RECREATIONAL
Outdoor sports arenas and spectator
sports
Outdoor music shells, amphitheaters
Nature exhibits and zoos
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Table 4.7-1, Continued
LAND USE COMPATIBILITY GUIDELINES - FAR PART 150
The designations contained in this table do not constitute a Federal determination that any use of land
covered by the program is acceptable under Federal, State, or local law. The responsibility for
determining the acceptable and permissible land uses and the relationship between specific properties
and specific noise contours rests with the local authorities. FAA determinations under Part 150 are not
intended to substitute federally determined land uses for those determined to be appropriate by local
authorities in response to locally determined needs and values in achieving noise compatible land
uses.
Key To Table D-1
Y (Yes) Land use and related structures compatible without restrictions.
N (No) Land use and related structures are not compatible and should be prohibited.
NLR
Noise Level Reduction (outdoor to indoor) to be achieved through incorporation of noise
attenuation into the design and construction of the structure
25, 30, 35 Land use and related structures generally compatible; measures to achieve a NLR of 25,
30, or 35 dB must be incorporated into design and construction of structure.
Notes for Table D-1
1.
Where the community determines that residential or school uses must be allowed, measures to
achieve outdoor-to-indoor Noise Level Reduction (NLR) of at least 25 dB and 30 dB should be
incorporated into building codes and be considered in individual approvals. Normal residential
construction can be expected to provide a NLR of 20 dB, thus, the reduction requirements are
often stated as 5, 10, or 15 dB over standard construction and normally assume mechanical
ventilation and closed windows year round. However, the use of NLR criteria will not eliminate
outdoor noise problems.
2.
Measures to achieve NLR of 25 dB must be incorporated into the design and construction of
portions of these buildings where the public is received, office areas, noise-sensitive areas, or
where the normal noise level is low.
3.
Measures to achieve NLR of 30 dB must be incorporated into the design and construction of
portions of these buildings where the public is received, office areas, noise-sensitive areas, or
where the normal noise level is low.
4.
Measures to achieve NLR of 35 dB must be incorporated into the design and construction of
portions of these buildings where the public is received, office areas, noise-sensitive areas, or
where the normal noise level is low.
5.
Land use compatible provided special sound reinforcement systems are installed.
6.
Residential buildings require a NLR of 25 dB.
7.
Residential buildings require a NLR of 30 dB.
8.
Residential buildings not permitted.
Source:

FAR Part 150 Airport Noise Compatibility Planning, Appendix A, Table 1.
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STATE OF CALIFORNIA
The State of California has multiple regulations and standards that apply to
airports. These are briefly summarized below:


The Aeronautics Division of the California State Department of Transportation
(Caltrans)
enforces
the
California
Airport
Noise
Regulations.
These regulations establish 65 dB CNEL as the noise impact boundary within
which there shall be no incompatible land uses. Airports are responsible for
achieving compliance with these regulations. Compliance can be achieved
through noise abatement alternatives, land acquisition, land use conversion,
land use restrictions, or sound insulation of structures. Airports not in
compliance can operate under variance procedures established within the
regulations.



California Noise Insulation Standards apply to all multi-family dwellings built
in the State. Single-family residences are exempt from these regulations.
The regulations require that all multi-family dwellings with exterior noise
exposures greater than 60 dB CNEL must be sound insulated such that the
interior noise level will not exceed 45 dB CNEL. These requirements apply to
all roadway, rail, and airport noise sources.



The State of California requires that all municipal General Plans contain a
Noise Element. The requirements for the Noise Element of the General Plan
include describing the noise environment quantitatively using a cumulative
noise metric such as CNEL or DNL, establishing noise/land use compatibility
criteria, and establishing programs for achieving and/or maintaining
compatibility. Noise elements shall address all major noise sources in the
community including mobile and stationary sources.



Marin County, in enforcing the State of California’s acceptable noise levels,
has identified an annual average 60 Day/Night Noise Level (Ldn) as an
appropriate benchmark for identifying and assessing noise problems, as
referenced in the Marin Countywide Plan, adopted by Marin County
November 6, 2007. The following is reproduced from the Marin Countywide
Plan, Figure 3-41, found on page 3-177:
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Marin Countywide Plan
Figure 3-41: Acceptable Noise Levels, reproduced from page 3-177
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Existing Conditions

NOISE MODEL
The noise levels for this Environmental Impact Report (EIR) were computed during
this study using Version 7.0a of the Integrated Noise Model (INM), which was the
latest version of the model at the time the study was initiated. The INM was
developed under the guidance of the FAA and is the only model generally approved
by the FAA for use in airport environmental studies. The noise pattern calculated
by the INM for an airport is a function of several factors, including; the number of
aircraft operations during the period evaluated, the types of aircraft flown, the time
of day when they are flown, the way they are flown, how frequently each runway is
used for landing and takeoff, and the routes of flight used to and from the runways.
Substantial variations in any one of these factors may, when extended over a long
period of time, can cause marked changes to the noise pattern.
A variety of user-supplied information is required to accurately run the INM to
compute aircraft noise levels in the airport environs and along the routes of flight
leading to and from the airport. The INM requires that runways and flight tracks be
defined through a system of geographic coordinates, and that the volume of traffic
using the airport, be distributed among them. This distribution is divided among
numerous aircraft types and the time of day at which they operate.
For this analysis, input data was developed from two primary sources.
1. Gnoss Field Airport Aviation Activity Forecast, September 2009 (Appendix C)
2008, 2013, and 2018 operations & fleet mix.
2. Radar Data provided by FAA’s Air
Information Management (AIM) Lab.

Traffic

Organization

Aeronautical

A sample of radar data for traffic at DVO was taken from FAA’s AIM Labs archive
covering the calendar year 2007. The data included some 3,300 plus flight tracks
that were used to develop modeled flight tracks and day-night distributions. Details
of the input data to INM for this project are discussed below.
INPUT DATA
For this analysis, the number of daily operations (i.e., both arrivals and departures)
for the year 2008 and forecast years 2013 and 2018 were derived from the DVO
forecast evaluation developed as part of this Environmental Impact Statement
(EIS)/EIR effort (See Appendix C, Aviation Activity Forecasts).
The forecast
information includes total average daily operations, distributed among general
categories of user and detailed fleet mix. DVO accommodated an estimated
average of 234 operations each day during 2008. The distribution among types for
this analysis was based on the general distribution of operations into operational
categories outlined in the forecast evaluation, detailed aircraft type data from the
2007 radar data sample, and observations of activity at the Airport.

Landrum & Brown
November 2013

Chapter Four – Noise
Page 4.7-13

GNOSS FIELD AIRPORT
ENVIRONMENTAL IMPACT REPORT

FINAL

The time of day that flight operations occur is also a key component of the INM
input. It is important to the computation of the cumulative average noise level
because a penalty of five dB is assigned to each operation that occurs between the
hours of 7 pm and 9:59 pm and a ten dB penalty is assigned to each operation that
occurs between the hours of 10 pm and 6:59 am. The distribution of traffic
between day, evening and night periods was developed for the general categories
of aircraft operations (General Aviation (GA) Itinerant/Air Taxi and GA Local) by
operation type (arrival, departures) from the DVO radar sample acquired for this
analysis. On an average day in 2008, approximately seven percent of aviation
traffic operating at DVO takes place during the evening hours (7 pm to 9:59 pm)
and five percent occurs during the nighttime hours (10 pm to 6:59 am).
Table 4.7-2 presents the time of day percentages used for noise modeling.
Table 4.7-2
TIME OF DAY PERCENTAGES BY OPERATION TYPE
Gnoss Field Airport
Operational
Group
GA Itinerant/
Air Taxi
GA Local
Sources:

Arrivals (percent)
Day
Evening
Night

Departures (percent)
Day
Evening
Night

88.0%

9.0%

3.0%

89.0%

4.0%

7.0%

90.0%

10.0%

0.0%

90.0%

10.0%

0.0%

FAA Radar Data 2007, Landrum & Brown Analysis, 2009.

Runway use percentages define which runways are used for arrivals and departures
on an average annual basis. Generally, the primary factor determining runway use
at an airport is the weather, aircraft type, and prevailing wind conditions at the
time of a flight. Since DVO is a single runway airport, the runway choices are
limited to two primary directions. The distribution of traffic among the runways at
DVO was based on an analysis of the 2007 radar data sample. The use of
individual runways, as drawn from analysis is presented in Table 4.7-3.
Table 4.7-3
RUNWAY USAGE
Gnoss Field Airport
Runway
13
31
Total
Sources:

Departures
10.0%
90.0%
100.00%

Arrivals
90.0%
10.0%
100.00%

Touch & Go’s
50.0%
50.0%
100.00%

FAA Radar Data 2007, Landrum & Brown Analysis, 2009.
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To determine projected noise levels on the ground, it is necessary to determine not
only how many aircraft are present, but also where they fly. For this evaluation,
flight paths for the existing conditions were developed from an analysis of the
2007 radar data sample acquired for this study.
The sample yielded over
3,300 individual radar tracks for analysis. Exhibit 4.7-2, Radar Flight Tracks Arrivals illustrates the radar data sample for arrival operations at DVO.
The departure operations radar tracks are mapped in Exhibit 4.7-3, Radar Flight
Tracks – Departures. Radar data was evaluated and considered in conjunction
with the published noise abatement routes and discussions with local Airport staff
and users to develop the final flight track sets for the noise modeling. Based on
this information, INM flight tracks were prepared for arrivals and departures at
DVO. Exhibit 4.7-4, INM Flight Tracks - Arrivals presents the INM arrival
tracks used in the modeling of the existing condition. Similarly, Exhibit 4.7-5,
INM Flight Tracks - Departures & Training presents the INM departure tracks
used in the modeling of the existing conditions. The local training or touch and go
tracks are also included on this exhibit.
EXISTING NOISE EXPOSURE CONTOURS
This section presents the aircraft noise exposure to surrounding communities
resulting from the existing conditions at DVO. The impact of airport-related noise
levels upon the surrounding area is presented in terms of CNEL noise contours and
areas, housing units, population, and noise-sensitive land uses within the noise
contours.
Exhibit 4.7-6, Existing Conditions (2008) Noise Exposure
Contour, reflects the average-annual noise exposure pattern present at the Airport
during the existing conditions period. The noise pattern is shown over a map of the
local Airport area that includes the existing land uses in the area.
Table 4.7-4 summarizes the area within each noise contour level. Noise contours
are presented for the 60, 65, 70, and 75 CNEL. The FAA and Caltrans use the 65
CNEL as the noise level in which noise-sensitive land uses (residences, churches,
schools, libraries, and nursing homes) become significantly impacted. Marin County
uses 60 CNEL as the noise level in which noise-sensitive land uses become
significantly impacted. Below the 6065 CNEL, all land uses are determined to be
compatible.
Table 4.7-4
AREAS WITHIN EXISTING NOISE EXPOSURE CONTOUR
Gnoss Field Airport
CONTOUR RANGE

EXISTING CONDITIONS (2008)
Square Miles

Acres

0.42
0.17
0.07
0.05
0.29
0.71

268.7
111.6
45.4
29.9
186.9
455.6

60-65 CNEL
65-70 CNEL
70-75 CNEL
75 + CNEL
65 + CNEL
60 + CNEL
Source:

Landrum & Brown, 2009.
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A CNEL noise contour does not represent the noise levels present on any specific
day, but represents the energy-average of all 365 days of operation during the
year. Noise contour patterns extend from an airport along each extended runway
centerline, reflective of the flight tracks used by all aircraft. The relative distance of
a contour from the airport along each route is a function of the frequency of use of
each runway end for total arrivals and departures, as well as its use at night, and
the type of aircraft assigned to it.
The size and shape of the noise contours for DVO are a function of the combination
of flight tracks and runway use. The radar data indicated that traffic largely
followed the requested noise abatement runway use with departures on Runway 31
and arrivals on Runway 13. Approximately 90 percent of the departures occurred
on Runway 31 with 10 percent on Runway 13. Conversely, about 90 percent of the
arrivals used Runway 13 with only about 10 percent on Runway 31. As a result,
the Existing Condition (2008) Noise Exposure Contour is longer to the north of the
Airport than it is to the south.
As Exhibit 4.7-6 illustrates there are no residential or noise sensitive land uses
within any of the noise contour levels evaluated. Consequently, there are no
identifiable significant noise impacts associated with the existing condition for
aircraft operations at the Airport. Appendix E provides more information on the
input data and results of the noise analysis for the existing condition.

4.7.3

ENVIRONMENTAL IMPACTS AND MITIGATION

4.7.3.1

Significance Criteria

Based on Appendix G of CEQA, a project would result in a significant noise impact if
one or more of the following would result:
a)

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

b)

Exposure of persons to or generation of excessive groundborne vibration or
groundborne noise levels;

c)

A substantial permanent increase in ambient noise levels in the project
vicinity above levels existing without the project;

d)

A substantial temporary or periodic increase in ambient noise levels in the
project vicinity above levels existing without the project;

e)

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

f)

For a project within the vicinity of a private airstrip, would the project
expose people residing or working in the project area to excessive noise
levels.
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Based on the Marin County EIR Guidelines, additional significance criteria include:
a)

Substantial increase in existing ambient noise; or

b)

Exposure of people to significant noise levels or conflicts with adopted noise
policies or standards.

Based on FAA guidelines, significant noise impacts occur if:
a)

Noise-sensitive land uses are exposed to noise levels equal to or above
65 CNEL due to the project; or

b)

Noise-sensitive land uses located within a 65 CNEL noise contour are
exposed to an increase in noise of at least 1.5 dB CNEL due to the project.

4.7.3.2

Environmental Impacts of the Proposed Project

This section presents the aircraft noise exposure to surrounding communities
resulting from the Proposed Project at DVO. The information presented below
summarizes the input data and results for the Proposed Project, which is
anticipated to be complete by 20183.
INPUT DATA
The number of daily operations for the year 20183 was derived from the DVO
forecast evaluation developed as part of this effort (See Appendix C). The forecast
predicts an estimated average of 250 275 operations each day during 20183
whether the Proposed Project is implemented or not. The distribution among types
of aircraft was assumed to be the same as what occurred for the existing condition,
because the Proposed Project is not anticipated to attract new aircraft to the
Airport.
The time of day that flight operations occur is assumed to stay the same as existing
conditions because the Proposed Project would not result in a change in times that
aircraft operate. Similarly, runway use percentages are assumed to stay the same
as existing conditions because the Proposed Project would not result in a change in
the runway selection at the Airport. Flight track locations discussed for existing
conditions would not be expected to change as a result of the Proposed Project.
Approximately five percent of the aircraft operating at DVO would be able to depart
heavier than they currently can today due to the ability to carry more fuel or
payload. This would result in those aircraft taking longer to gain altitude, but with
a longer runway, aircraft departing to the south would be at essentially the same
altitude they are at today. Aircraft that already can depart with maximum payload
would be slightly higher than they are today due to the start of their takeoff roll
1,100 feet farther north. These differences are taken into consideration in the
calculations of flight procedures used in the model.
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PROPOSED PROJECT NOISE EXPOSURE CONTOURS
Exhibit 4.7-7, Proposed Project (20183) Noise Exposure Contour, reflects
the average-annual noise exposure pattern anticipated with the Proposed Project.
As the map illustrates, the overall size and shape of the Proposed Project noise
contours for DVO are similar to those of the existing condition. To the north of the
Airport the Proposed Project noise contour is slightly larger and extends a bit
further north than the existing condition noise contour. This is due to the runway
extension and the corresponding shift in the landing threshold for Runway 13 and
the start of takeoff roll for Runway 13. Most of this change is located on, or
immediately adjacent to the Airport property, but remains over compatible land
uses.
To the south, the Proposed Project noise contour would shift to the northwest
slightly as a result of the reduced influence in departure noise from Runway 13
departures. This reduction is due to the slightly higher altitudes for departures
using Runway 13. Table 4.7-5 provides the total area within the Proposed Project
noise contours in comparison to the existing conditions noise contours.
The FAA and the State of California each have specific guidelines that indicate
acceptable noise levels with land uses. In general, the FAA’s Federal standard is
that historic resources located in areas exposed to noise levels below 65
Community Noise Equivalent Level (CNEL) are not considered impacted by aircraft
noise.
Table 4.7-5
COMPARISON OF AREAS WITHIN THE PROPOSED PROJECT NOISE
EXPOSURE CONTOUR (IN ACRES)
Gnoss Field Airport
CONTOUR RANGE

2008 Existing
Baseline

20183 Proposed
Project

60-65 CNEL

268.7

65-70 CNEL

111.6

70-75 CNEL

45.4

75 + CNEL

29.9

271.8
118.4113.3
60.258.0
35.032.0

65 + CNEL
60 + CNEL

186.9
455.6

213.6203.3
485.5

Source:

Landrum & Brown, 2009.

The State of California’s noise guidelines indicate acceptable noise levels with land
uses; with a threshold of 60 A-Weighted Sound Level (dBA) established for
residential areas. Marin County, in enforcing the State of California’s acceptable
noise levels, has identified an annual average 60 Day/Night Noise Level (Ldn) as an
appropriate benchmark for identifying and assessing noise problems.9

9

Marin Countywide Plan, adopted November 6, 2007. On-line at:
www.co.marin.ca.us/depts/cd/main/fm/index.cfm.
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The FAA’s accepted standard of Community Noise Equivalent Level (CNEL) is a
measure of the cumulative noise exposure in a community, with a five dB penalty
added to evening (i.e., 7:00 PM - 10:00 PM) noise levels and a ten dB addition to
nocturnal (10:00 PM - 7:00 AM) noise levels. Marin County’s accepted Day/Night
Average Sound Level (Ldn) is essentially the same as CNEL, with the exception that
the evening time period is dropped and all occurrences during this three-hour
period are grouped into the daytime period.
The 65 60 CNEL noise contour for the Proposed Project, encompasses
approximately 203 485.5 acres, or about 0.320.76 square miles of land. There are
no residential or noise-sensitive land uses within any of the noise contour levels
evaluated. The analysis of FAA determination of significant impacts finds that no
new noise-sensitive land use would be exposed to noise levels of 65 CNEL or 60 Ldn
or higher and no noise-sensitive land uses would experience an increase of
1.5 CNEL within the 65 CNEL as a result of the project.
SUPPLEMENTAL NOISE ANALYSIS
In addition to the preparation of noise exposure contours, a separate noise analysis
was conducted to identify existing and future noise levels and potential impacts at
two historic sites.
There are two historic sites located north of the Airport
(see Exhibit 4.7-8, Noise Contours and Historic Resources).
The proposed runway extension would result in aircraft being slightly lower and
therefore louder when landing from the north, near the historic sites. When aircraft
depart to the north, they would be at the same altitude they are today; therefore
no change in noise level is expected for that condition. The FAA and the State of
California each have specific guidelines that indicate acceptable noise levels with
land uses. In general, the FAA’s Federal standard is that historic resources located
in areas exposed to noise levels below 65 Community Noise Equivalent Level
(CNEL) are not considered impacted by aircraft noise. Marin County, in enforcing
the State of California’s acceptable noise levels, has identified an annual average
60 Day/Night Noise Level (Ldn) as an appropriate benchmark for identifying and
assessing noise problems.10 The Community Noise Equivalent Level, (CNEL) is a
measure of the cumulative noise exposure in a community, with a five dB penalty
added to evening (i.e., 7:00 PM - 10:00 PM) noise levels and a ten dB addition to
nocturnal (10:00 PM - 7:00 AM) noise levels. The Day/Night Average Sound Level
(Ldn) is essentially the same as CNEL, with the exception that the evening time
period is dropped and all occurrences during this three-hour period are grouped into
the daytime period. Neither of the sites near the Airport receive noise equal to or
in excess of 65 CNEL or 60 Ldn today. With implementation of the Proposed
Project, noise levels would increase by approximately 0.4 CNEL, but would stay well
below 65 CNEL and 60 Ldn, as can be seen on Exhibit 4.7-8. In general, a change
in noise level below 1.5 dB is not considered perceptible. Therefore, the increase in

10

Marin Countywide Plan, adopted November 6, 2007. On-line at:
www.co.marin.ca.us/depts/cd/main/fm/index.cfm.
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noise associated with the Proposed Project is less than significant and no mitigation
is required. For more information regarding cultural resources, see Section 4.9,
Cultural Resources and Appendix H, Cultural Resources.
Impact 4.7-1: The Proposed Project would not expose people to or
generate noise levels in excess of land use compatibility guidelines
established in the Marin Countywide Plan or the Marin County Noise
Ordinance, or applicable standards of other agencies (Less than
significant).
Based on the findings presented above, the CNEL noise levels resulting from the
Proposed Project would not impact or exceed the noise compatibility guidelines for
residential or noise-sensitive land use as defined by Caltrans, FAA, or Marin County.
As a result, no residents in the General Study Area would be exposed to noise
levels in excess of Federal, state, or local noise standards or ordinances from
aircraft operating in compliance with established approach and departure
procedures.
The airport does at times receive reports of aircraft over-flights from some
residents living in residential communities south of the airport. These over-flights
occur when pilots do not directly follow the approach and departure protocols
established for Gnoss Field or are from aircraft that are not departing or arriving at
Gnoss Field. Noise generated from aircraft over-flights of residential areas could
exceed the noise compatibility guidelines for residential areas established in the
Marin Countywide Plan. However, the proposed project extends the runway to the
north, away from the residential areas, and therefore would not change the aircraft
patterns to the south of the airport and should not result in any increase in
overflights.
Marin County currently has noise abatement procedures in place and the Gnoss
Field airport manager routinely provides pilots using the airfield with instruction on
complying with the airports approach and departure procedures in an effort to
reduce over-flights in residential areas. The noise generated by pilot over-flights
are not a direct impact of airport operations since airport approach and departure
protocols are designed to avoid aircraft over-flights of residential communities in
the General Study Area. Accordingly, noise resulting from aircraft over-flights is
directly related to individual pilot behavior and does not result from adopted airport
approach and departure protocols. Therefore, the noise impacts of the proposed
project under the threshold criteria is deemed less-than-significant.
Mitigation: None required.
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Impact 4.7-2: Construction activities associated with the proposed project
would not expose people to, or generate groundborne vibration or
groundborne noise levels that exceed adopted noise compatibility
guidelines (less than significant).
Groundborne vibration or noise levels are typically associated with construction
activity, in particular pile drivers. The amount of vibration and levels of noise are a
function of the noise level the equipment makes and the distance to the nearest
receiver. Table 4.7-6 provides typical noise levels produced by construction
equipment at various distances. The loudest piece of equipment is the pile driver at
44.8 dB at a distance of 5,000 feet, which may not exceed the existing ambient
noise levels at that distance.
Table 4.7-6
TYPICAL NOISE LEVELS PRODUCED BY CONSTRUCTION EQUIPMENT
Equipment

Maximum
Noise
(dB) at
50 feet
1,000

Noise (dB) at Receiver by Distance (feet)
1,500 2,000 2,500 3,000 3,500 4,000 4,500 5,000

Compacter/Roller

88

52.5

45.8

41.2

37.6

34.8

32.8

31.0

29.3

27.8

Front Loader

97

61.2

54.8

50.2

46.6

43.8

41.8

40.0

38.3

36.8

Backhoe

93

57.2

50.8

46.2

42.6

39.8

37.8

36.0

34.3

32.8

Scraper/Grader

96

60.2

53.8

49.2

45.6

42.8

40.8

39.0

37.3

35.8

Paver

92

56.2

49.8

45.2

41.6

38.8

36.8

35.0

33.3

31.8

Truck

97

61.2

54.8

50.2

46.6

43.8

41.8

40.0

38.3

36.8

Concrete Mixer

90

54.2

47.8

43.2

39.6

36.8

34.8

33.0

31.3

29.8

Concrete Pump

85

49.2

42.8

38.2

34.6

31.8

29.8

28.0

26.3

24.8

Crane (Movable)

96

60.2

53.8

49.2

45.6

42.8

40.8

39.0

37.3

35.8

Crane (Derrick)

88

52.2

45.8

41.2

37.6

34.8

32.8

31.0

29.3

27.8

Pump

80

44.2

37.8

33.2

29.6

26.8

24.8

23.0

21.3

19.8

Generator

83

47.2

40.8

36.2

32.6

29.8

27.8

26.0

24.3

22.8

Compressor

88

52.2

45.8

41.2

37.6

34.8

32.8

31.0

29.3

27.8

99

63.2

56.8

52.2

48.6

45.8

43.8

42.0

40.3

38.8

105

69.2

62.8

58.2

54.6

51.8

49.8

48.0

46.3

44.8

Jackhammer/Drill
Pile Drivers

Note:

Atmospheric Absorption calculated for 1,000 Hz. At 60.4-degrees F, 72.7 percent relative
humidity, and 28.44-inches Hg atmospheric pressure

Sources:

Landrum & Brown analysis using:
Equipment noise levels: Handbook of Noise Control, Cyril Harris, 1979
Ground Attenuation: Ground to Ground Lateral Attenuation, INM 6.0 Technical manual, page 55
Atmospheric Adsorption: Absorption of Sound in Air versus Humidity and Temperature, Cyril Harris,
1966, and http://www.csgnetwork.com/atmossndabsorbcalc.html.
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Given that the nearest residential or noise-sensitive land use is located
approximately one mile south of the Airport, no groundborne vibration or
substantial noise impact is anticipated. In an effort to minimize impacts from
construction activity, Marin County has established guidelines for the time of day
that construction activity can occur.11 While Marin County projects are exempt
from these requirements, the airport intends to comply with these guidelines in an
effort to minimize any noise at the site during project construction. Therefore the
potential noise impacts associated with airport construction are deemed less-thansignificant.
Mitigation: None required.
Impact 4.7-3: The Proposed Project would not result in a substantial
permanent increase in ambient noise levels in the project vicinity above
levels existing without the project (less than significant).
As discussed under Impact 4.7-1, the resulting noise levels associated with aircraft
activity with the Proposed Project would not exceed any Federal, state, or local
standard for significance. Therefore, there would be no substantial increase in
ambient noise levels due to the project and the impact on existing ambient noise
levels is deemed less-than-significant.
Mitigation: None required.
Impact 4.7-4: The Proposed Project would not result in a substantial
temporary or periodic increase in ambient noise levels in the project
vicinity above levels existing without the project (less than significant).
Temporary increases in noise levels would be associated with construction activity.
As discussed under Impact 4.7-2, the noise levels associated with the use of
construction equipment would not significantly impact noise-sensitive land uses or
increase ambient noise levels. Construction traffic would access the Airport using
Binford Road and Airport Road. There are no noise-sensitive land uses located on
either of these roads. Therefore, there would be no substantial increase in
temporary ambient noise levels to noise sensitive uses due to the project and the
potential impact is deemed less-than-significant.
Mitigation: None required.

11

Marin County Code, 6.70.030(5).
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Impact 4.7-5: The Proposed Project would not expose people residing or
working in the project area to excessive noise levels (less than
significant).
As discussed under Impact 4.2-1, there are no people residing within the area
subject to significant aircraft noise levels resulting from the proposed project.
The extension of the runway to the north is away from the residential population
centers south of the airport.
The location of the construction activity would be primarily north of the existing
runway, approximately 1,000 feet north of the closest building. Based on the table
of noise levels under Impact 4.7-2, none of the noise levels associated with the
construction equipment would be considered excessive. Construction workers
would use earplugs or other sound dampening devices in accordance with
Occupational Safety and Health Administration guidelines. Therefore, the Proposed
Project would not result in a significant impacts related to exposing people or
workers to excessive noise and the impact is deemed less-than-significant.
Mitigation: None required.

4.7.4

CUMULATIVE IMPACTS OF THE PROPOSED PROJECT

No significant noise impacts (either permanent or temporary) were identified in the
analysis. In fact, the findings indicate that changes in noise levels will likely not be
noticeable.
Therefore, the Proposed Project would not notably contribute to
cumulative noise exposure in the area that may result from other projects.

Landrum & Brown
November 2013

Chapter Four – Noise
Page 4.7-37

GNOSS FIELD AIRPORT
ENVIRONMENTAL IMPACT REPORT

FINAL

THIS PAGE INTENTIONALLY LEFT BLANK

Landrum & Brown
November 2013

Chapter Four – Noise
Page 4.7-38

