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Subject:

Noise Assessment Study for the Planned “Belle Allori” Multi-Family
Development, East Dunne Avenue, Morgan Hill

Dear Mr. Egan:
This report presents the results of a noise assessment study for the planned “Belle Allori”
multi-family development along East Dunne Avenue in Morgan Hill, as shown on the
Site Development Plan, Ref. (a). The noise exposures at the site were evaluated against
the standards of the City of Morgan Hill General Plan Noise Element, Ref. (b), and the
State of California Code of Regulations, Title 24, Ref. (c). An analysis of the on-site
noise the measurements indicates that the noise environment is created primarily by
traffic sources on East Dunne Avenue with a minor influence from Monterey Road
traffic. Noise from the adjacent car wash is noticeable at the site, but the overall noise
environment is not significantly impacted. The results of the analysis reveal that the
exterior noise exposures at planned courtyard will be within the limits of the City of
Morgan Hill Noise Element standards. Mitigation measures will not be required. The
interior noise exposures will exceed the limits of the standards. Noise mitigation
measures for the interior living spaces will be required.
Sections I and II of this report contain a summary of our findings and recommendations,
respectively. Subsequent sections contain site, traffic and project descriptions, analyses
and evaluations. Appendices A, B and C, attached, contain the list of references,
descriptions of the standards, definitions of the terminology, descriptions of the
instrumentation used for the field survey, and the on-site noise measurement data and
calculation tables.
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I.

Summary of the Findings

A.

Noise Standards and Criteria

City of Morgan Hill Noise Element
The noise exposures presented herein were evaluated against the standards of the
City of Morgan Hill Noise Element, which utilizes the Day-Night Level (DNL) 24-hour
descriptor to define acceptable noise exposures for various land uses. The standards
specify a limit of 65 decibels (dB) DNL at common areas of multi-family developments if
mitigation to achieve 60 dB DNL is not feasible. The exterior noise standards are
typically not applied to small, limited use areas such as balconies and decks. A limit of
65 dB DNL is used herein as the criterion for the patios. .
A limit of 45 dB DNL is specified for interior living spaces. In addition, the
Noise Element specifies that when the exterior noise exposure is greater than 60 dB DNL,
the maximum instantaneous noise levels shall not exceed 50 dBA in bedrooms and 55
dBA in other living spaces. The exterior noise exposures at the planned building facades
along Monterey Road will be higher than 60 dB DNL under existing and future
conditions. Thus, the interior maximum noise limits are applicable.
This study evaluates the highest hourly maximum noise level during the daytime
hours of 7:00 a.m. to 10:00 p.m. calculated for the interior living spaces against the 55
dBA limit for other living spaces (other than bedrooms). This study also evaluates the
highest hourly maximum noise level during the nighttime hours of 10:00 p.m. to 7:00
a.m. calculated for the bedrooms against the 50 dBA limit for bedrooms.
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California Code of Regulations, Title 24
The Title 24 standards also use the DNL descriptor and specify a limit of 45 dB
DNL or lower for interior living spaces from exterior noise sources.
The Title 24 standards also specify minimum sound insulation ratings for
common partitions separating different dwelling units and dwelling units from interior
common spaces. The standards specify that common walls and floor/ceiling assemblies
must have a design Sound Transmission Class (STC) rating of 50 or higher. As design
details for the interior partitions of the project were not available at the time of this study,
an evaluation of the interior partitions has not been made.
B.

Exterior Noise Exposures and Noise Levels

The noise exposures shown below are without the application of mitigation
measures and represent the noise environment for project conditions.


The existing exterior noise exposure at the most impacted planned
residential building setback from East Dunne Avenue, 63 ft. from
the centerline of the road, is 68 dB DNL. Under future traffic
conditions, the noise exposure is expected to increase to 69 DNL.
Thus, the noise exposures will be up to 9 dB DNL in excess of the
Title 24 criterion.



The existing exterior noise exposures at the most impacted
building setback from Monterey Road, 194 ft. from the centerline,
are 59 dB DNL at the first floor, 63 dB DNL at the second floor
and 63 dB DNL at the third floor. Under future traffic conditions,
the noise exposures are expected to increase to 60 dB DNL at the
first floor, 64 dB DNL at the second floor and 64 dB DNL at the
third floor. Thus, the noise exposures will be up to 4 dB in excess
of the Title 24 criterion.
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The existing exterior noise exposure at the most impacted planned
courtyard area is 59 dB DNL. Under future traffic conditions, the
noise exposure is expected to increase to 60 DNL. Thus, the noise
exposures will be within in the 65 dB DNL limit of the City of
Morgan Hill Noise Element standards.



The exterior maximum noise levels at the planned building setback
from East Dunne Avenue range from 73 to 76 dBA during the
daytime and from 67 to 75 dBA at night.



The exterior maximum noise levels at the planned building setback
from Monterey Road ranged from 64 to 68 dBA at the first floor
and 68 to 72 dBA at the second and thirds floors during the
daytime. The exterior maximum noise levels ranged from 55 to 68
dBA at the first floor elevation and 59 to 72 dBA at the second and
third floor elevations at night.

As the noise exposures in the exterior living area of the project will be within the
limits of the City of Morgan Hill Noise Element, noise mitigation measures for the
exterior areas will not be required.

C.

Interior Noise Exposures and Noise Levels


The interior noise exposures in the most impacted living spaces
closest to East Dunne Avenue will be 53 and 54 dB DNL under
existing and future traffic conditions, respectively. Thus, the noise
exposures will be up to 9 dB in excess of the 45 dB DNL limits of
the City of Morgan Hill Noise Element and Title 24 standards.
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The interior noise exposures in the most impacted living spaces
closest to Monterey Road under existing traffic conditions will be
up to 44 dB DNL at the first floor, 48 dB DNL at the second floor
and 48 dB DNL at the third floor. Under future traffic conditions
the noise exposures are expected to increase to 45 dB DNL at the
first floor, 49 dB DNL at the second floor and 49 dB DNL at the
third floor. Thus, the noise exposures will be up to 4 dB in excess
of the 45 dB DNL limits of the City of Morgan Hill Noise Element
and Title 24 standards.



The interior maximum noise levels in the most impacted living
spaces closest to East Dunne Avenue will range from 48 to 51 dBA
during the daytime and from 42 to 50 dBA at night. Thus, the
interior maximum noise levels will be within the 55 dBA daytime
limit applied to living spaces and within the 50 dBA nighttime
limit applied to bedrooms.



The interior maximum noise levels in the most impacted first floor
living spaces closest to Monterey Road will range from 39 to 43
dBA during the daytime and from 30 to 43 dBA at night. At the
second and third floor elevations, the maximum noise levels will
range from 43 to 47 dBA during the daytime and from 34 to 47
dBA at night. Thus, the interior maximum noise levels will be
within the 55 dBA daytime limit applied to living spaces and
within the 50 dBA nighttime limit applied to bedrooms.

As the maximum noise levels are produced by singular noise sources, increases in
future traffic volume do not affect the maximum noise levels.
The interior noise exposures will exceed the 45 dB DNL limits of the standards of
the City of Morgan Hill Noise Element and Title 24. Noise mitigation measures for the
project interiors will be required.
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D.

Construction Noise Impacts

Short-term construction impacts may be created during construction of the
development. Construction equipment generates noise levels in the range of 75 to 95
dBA at a 30 ft. distance from the source. Noise from construction equipment dissipates at
the rate of 6 dB per doubling of the distance from the source to the receiver. At receptor
locations adjacent to the east, construction noise will be in the range of 85 to 105 dBA
during construction of the parking lot, which would result in high, but short-term noise
conditions. The noise levels during the majority of the project construction will range
from 66 to 86 dBA.
Vibration due to construction operations is usually due to equipment that creates
force on the ground, such as pile drivers, vibratory compactors or vehicles traveling over
rough surfaces. Vibration generating equipment is not expected to be used at the site.
Therefore, ground-borne vibration is expected to be minimal provided that roads on the
site are kept fairly smooth.
Since construction is carried out in several reasonably discrete phases, each has its
own mix of equipment and consequently, its own noise characteristics. Generally, the
site preparation requires the use of heavy equipment such as bulldozers, loaders, scrapers,
and diesel trucks. Upon completion of the project, the area's sound levels will reduce
essentially to the predicted traffic noise exposures analyzed in this study.
Over the course of a typical construction day, the noise exposure is expected to be
up to 61 dB DNL at the existing residences adjacent to the east.
As construction noise is predicted to be noticeable to nearby residences, general
mitigation measures are recommended to minimize the potential for annoyance. The
recommended measures are described in Section II.
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II.

Recommendations

A.

Interior Noise Control

To achieve compliance with the 45 dB DNL limit of the City of Morgan Hill
Noise Element and Title 24, the following window and door controls will be required:


Maintain closed at all times all windows and glass doors of living
spaces within 130 ft. of the centerline of East Dunne Avenue and
with a direct or side view of the roadway (north, east and sound
facades). Install windows and glass doors rated minimum Sound
Transmission Class (STC) 32 at first, second and third floor
elevations.



Maintain closed at all times all windows and glass doors of living
spaces between 130 ft. and 200 ft. of the centerline of East Dunne
Avenue and with a direct or side view of the roadway (north and
east facades). Install windows and glass doors rated minimum
Sound Transmission Class (STC) 28 at first, second and third floor
elevations.



Maintain closed at all times all windows and glass doors of living
spaces at the south and west facades of the two E unit stack
(second and third floor) at the southwest corner of the site. Install
windows and glass doors rated minimum Sound Transmission
Class (STC) 28.



Provide some type of mechanical ventilation at living spaces with
the closed window condition.

All remaining windows of the project, including bathroom windows, may be fitted
with any type of glass and may be kept open as desired, with the exception of bathroom
windows that are in integral part of a noise impacted living space and not separated by a
closeable door.
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All windows must be of good quality and provide tight seals to prevent sound
infiltration. To achieve an acoustically-effective window construction, the operable
window panels must form an air-tight seal when in the closed position. In addition, the
window and door frames must be caulked to the wall opening around their entire
perimeter with a non-hardening caulking compound or acoustical sealant.
When windows are maintained closed for noise control, they are to be operable, as
the requirement does not imply a "fixed" condition. Also, under the closed window
requirement some type of mechanical ventilation should be provided to assure a habitable
environment, as specified by the Uniform Building Code (UBC). In addition, the
ventilation methods or equipment shall not compromise the acoustical integrity of the
building shell.
Please be aware that many dual-pane window assemblies have inherent noise
reduction problems in the traffic noise frequency spectrum due to resonance that occurs
within the air space between the window lites, and the noise reduction capabilities vary
from manufacturer to manufacturer. Therefore, the acoustical test report of all sound
rated windows and doors should be reviewed by a qualified acoustician to ensure that the
chosen windows and doors will adequately reduce traffic noise to acceptable levels.
B.

Construction Noise Mitigation

Mitigation of the construction phase noise at the site can be accomplished by
using quiet or "new technology" equipment. The greatest potential for noise abatement of
current equipment should be the quieting of exhaust noises by use of improved mufflers.
It is recommended that all internal combustion engines used at the project site be
equipped with a type of muffler recommended by the vehicle manufacturer. In addition,
all equipment should be in good mechanical condition so as to minimize noise created by
faulty or poorly maintained engine, drive-train and other components. Construction noise
can also be mitigated by the following:
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-

Scheduling noisy operations for the daytime hours of 7:00 AM to
8:00 PM Monday through Friday and from 9:00 AM to 6:00 PM
Saturday, for compliance with the City of Morgan Hill Zoning
Ordinance.

-

Utilization of diesel powered equipment should be minimized.

-

Dirt berms and stockpiling materials can also help reduce noise to
sensitive receptor locations.

-

Use Monterey Road only for construction traffic.

-

Keep the site travel paths graded smooth to prevent “banging”
noise and vibration from trucks traveling over rough or bumpy
roads.

As noise reduction benefit can also be achieved by appropriate selection of
equipment utilized for various operations, subject to equipment availability and cost
considerations, the following recommendations for minimizing impacts on the
surrounding area are offered:
Earth Removal: Use scrapers as much as possible for earth removal,
rather than the noisier loaders and hauling trucks.
Ground Preparation: Use a motor grader rather than a bulldozer for final
grading.
Building Construction: Powers saws should be shielded or enclosed
where practical to decrease noise emissions. Nail guns should be
used where possible as they are less noisy than manual hammering.
Construction Phasing: Construct buildings or other significant structures
at the site perimeter to help shield existing sensitive receptors from
noise generated on the site.
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Generators and Compressors: Use generators and compressor that are
housed in acoustical enclosures rather than weather enclosures or
none at all.
III.

Site, Traffic and Project Descriptions
The planned project site is located along East Dunne Avenue east of Monterey

Road in Morgan Hill. The site currently contains a vacant commercial building and is
approximately at-grade with East Dunne Avenue and Monterey Road. Surrounding land
uses include a small retail building adjacent to the west, a self-serve car wash and singlefamily residential adjacent to the south, multi-family residential adjacent to the east and
the Morgan Hill Community Center across East Dunne Avenue to the north.
The on-site noise environment is controlled primarily by traffic sources on East
Dunne Avenue and Monterey Road. East Dunne Avenue carries an existing Average
Daily Traffic (ADT) volume of 13,995 vehicles. Monterey Road carries an ADT volume
of 20,857 vehicles. These traffic volumes were interpolated from the reported 2009 and
2030 volumes shown in the City of Morgan Hill Circulation Element, Ref. (d).
The planned project includes the construction of 21 apartment units in a two and
three story building. Parking will be at-grade. A small commercial area will be on the
first floor of the building along East Dunne Avenue. A common courtyard area will be
located near the center of the site. Ingress and egress to the project will be by way of a
project driveway off of East Dunne Avenue. The Site Plan is shown on Figure 1, below.
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FIGURE 1 – Site Plan
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IV.

Analysis of the Noise Levels
A.

Existing Noise Levels

To determine the existing noise environment at the site, continuous recordings of
the sound levels were made at two locations. Location 1 was 56 ft. ft. from the centerline
of East Dunne Avenue. Location 2 was 194 ft. from the centerline of Monterey Road
corresponding to the planned building setback from the roadway. The Location 2 sound
meter was placed on a mast 15 ft. above the ground as there is an 8 ft. high noise barrier
along the westerly property line. The measurements were made on October 29-30, 2015
using Larson-Davis LDL 812 Precision Integrating Sound Level Meters.
The meters yield, by direct readout, a series of descriptors of the sound levels
versus time, as described in Appendix B. The measured descriptors included the L1, L10,
L50, and L90, i.e., those levels that are exceeded 1%, 10%, 50%, and 90% of the time.
Also measured were the maximum and minimum levels, and the continuous equivalentenergy levels (Leq), which are used to calculate the DNL. The measurement locations are
shown on Figure 2 on page 11.
The measurements were made for a total period of 24 hours and included
recordings of the noise levels during representative hours of the daytime and nighttime
periods of the DNL index. The results of the measurements are shown in data tables in
Appendix C.
As shown in the tables, the Leq's at measurement Location 1, 56 ft. from the
centerline East Dunne Avenue, ranged from 64.4 to 69.2 dBA during the daytime and
from 54.8 to 65.1 dBA at night.
The Leq's at measurement Location 2 at the southwest corner of the site, 194 ft.
from the centerline of Monterey Road and with a view over the property line barrier,
ranged from 58.4 to 64.5 dBA during the daytime and from 49.1 to 59.2 dBA at night.
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The maximum noise levels at the planned building setback from East Dunne
Avenue ranged from 73 to 76 dBA during the daytime and from 67 to 75 dBA at night.
The maximum noise levels at the building setback at the southwest corner of the
site ranged from 68 to 72 dBA during the daytime and from 59 to 72 dBA at night.
Traffic noise dissipates at the rate of 3 to 6 dB for each doubling of the distance
from the source to the receiver. Therefore, other locations on the site at greater distances
from the roadway will have lower noise levels.
provided by interposed buildings of the project.

Additional noise shielding will be

FIGURE 2 – Noise Measurement Location
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B.

Future Noise Levels

The future (2030) traffic volume data for Monterey Road were reported in the City
of Morgan Hill Circulation Element. The 2030 Current General Plan and Recommended
Roadway Forecast for East Dunne Avenue predict an increase from the 2009 volume of
12,950 vehicles ADT to 17,900 vehicles ADT for 2030. The increase from the
interpolated 2015 volume of 13,985 vehicles ADT to 17,900 vehicles ADT yields a 1 dB
increase in the traffic noise levels. The prediction for Monterey Road is an increase from
the 2009 volume of 19,330 vehicles ADT to 26,600 vehicles ADT. The increase from the
calculated 2015 volume of 20,857 vehicles ADT to the 2030 volume of 26,600 vehicles
ADT yields a 1 dB increase in the traffic noise levels.
V.

Evaluation of the Noise Exposures and Noise Levels
A.

Exterior Noise Exposures and Noise Levels

The DNL for the survey location were calculated by decibel averaging of the Leq's
as they apply to the daily time periods of the DNL index. The DNL is a 24-hour noise
descriptor that uses the measured Leq values to calculate a 24-hour time-weighted average
noise exposure. The formula used to calculate the DNL is described in Appendix B.
Adjustments were applied to the measured noise levels to account for the various setback
distances from the measurement location using methods established by the Highway
Research Board, Ref. (e).
The results of the calculations reveal that the noise exposure at the measurement
location, 56 ft. from the centerline of Monterey Road, was calculated to be 69 dB DNL.
Under future traffic conditions, the noise exposure is expected to increase to 70 dB DNL.
The noise exposures at the most impacted planned building setback of the
dwelling units, 63 ft. from the centerline of the East Dunne Avenue, were calculated to be
up to 68 and 69 dB DNL under existing and future traffic conditions, respectively. Thus,
the noise exposures will be up to 9 dB in excess of the Title 24 criterion.
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The exterior noise exposures in the planned common courtyard were calculated to
be 59 and 60 dB DNL under existing and future traffic conditions, respectively. These
noise exposures include a 6 dB reduction factor to account for noise shielding provided
by the building. Thus, the noise exposures will be within the 65 dB DNL limit of the City
of Morgan Hill Noise Element standards. Noise mitigation for the exterior areas will not
be required.
The exterior noise exposures at the most impacted planned building setback
(dwelling units) from Monterey Road, 194 ft. from the centerline of the road, were
calculated to be 59, 63 and 63 dB DNL under existing traffic conditions at the first,
second and third floor elevations, respectively. Under future traffic conditions, the noise
exposures are expected to increase to 60, 64 and 64 dB DNL at first, second and third
floor elevations, respectively. Thus, the noise exposures will be up to 4 dB in excess of
the Title 24 criterion.
B.

Interior Noise Exposures and Noise Levels

To determine the interior noise exposures in project living spaces, a 15 dB
reduction was applied to the exterior noise exposures at the building setbacks to represent
the attenuation provided by a typical building shell under an annual-average condition.
The annual-average condition assumes that windows are comprised of standard dual-pane
thermal insulating glass and are kept open up to 50% of the time for natural ventilation.
The interior noise exposures in the living spaces closest to East Dunne Avenue
were calculated to be 53 and 54 dB DNL under existing and future traffic conditions,
respectively. Thus, the noise exposures will be up to 9 dB in excess of the 45 dB DNL
limit of the City of Morgan Hill Noise Element and Title 24standards.
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The interior noise exposures in the living spaces at the southwest corner of the site
closest to Monterey Road were calculated to be 44, 48 and 48 dB DNL under existing
traffic conditions at first, second and third floor elevations, respectively. Under future
traffic conditions the noise exposures are expected to increase to 45, 49 and 49 dB DNL
at first, second and third floor elevations, respectively. Thus, the noise exposures will be
up to 4 dB in excess of the 45 dB DNL limit of the City of Morgan Hill Noise Element
and Title 24standards.
To determine in the interior maximum noise levels, a 25 dB reduction factor was
applied to the measured maximum noise levels at the building setback to account for the
noise reduction provided by the building shell under a closed window condition.
The interior maximum noise levels in the most impacted living spaces closest to
East Dunne Avenue were calculated to be 48 to 51 dBA during the daytime and 42 to 50
dBA at night. Thus, the maximum interior noise levels will be within the 55 dBA limit
for living spaces during the daytime. The maximum interior noise levels will be within
the 50 dBA limit for bedrooms at night.
The interior maximum noise levels in the most impacted living spaces closest to
Monterey Road were calculated to be 39 to 43 dBA during the daytime and 30 to 43 dBA
at night at the first floor elevation. At the second and third floor elevations the noise
levels will range from 43 to 47 dBA during the daytime and from 34 to 47 dBA at night.
Thus, the maximum interior noise levels will be within the 55 dBA limit for living spaces
during the daytime. The maximum interior noise levels will be within the 50 dBA limit
for bedrooms at night.
As shown by the above evaluations, the interior noise exposures will exceed the
limits of the standards. Noise mitigation measures for the interior living spaces will be
required. The recommended measures are described in Section II of this report.
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The above report presents a noise assessment study for the planned “Belle Allori” multifamily development along East Dunne Avenue in Morgan Hill. The study findings for
present conditions are based on field measurements and other data and are correct to the
best of our knowledge. Future noise exposures were based on information provided by
the City of Morgan Hill. Significant deviations in the future traffic volumes, or changes
in motor vehicle technology, speed limits, noise regulations, or other future changes
beyond our control may produce long-range noise results different from our estimates.
If you need any additional information or would like an elaboration on this report, please
call me.

Sincerely,
EDWARD L. PACK ASSOC., INC.

Jeffrey K. Pack
President
Attachment:

Appendices A, B and C

APPENDIX A
References:
(a)

Site Plan, Belle Allori, by Chris Lamen & Associates, June 8, 2015

(b)

City of Morgan Hill General Plan, Health and Safety Element, “Noise”, July 2001

(c)

California Code of Regulations, Title 24, California Building Code 2010, Chapter
12, Section 1207.11.2 Allowable Interior Noise Levels (Revised 2013)

(d)

City of Morgan Hill General Plan Circulation Element Network and Policy
Revisions Traffic Impact Analysis, by Fehr & Peers Transportation Consultants,
May 2009

(e)

Highway Research Board, “Highway Noise – A Design Guide for Highway
Engineers”, Report 117, 1971

APPENDIX B
Noise Standards, Terminology and Instrumentation
1.

Noise Standards

A.

City of Morgan Hill Noise Element Standards

The Public Health and Safety (Noise) Element of the City of Morgan Hill General
Plan, adopted July, 2001, contains land use compatibility standards for various land uses.
a section on noise.
The maximum exterior noise level of 60 dBA Ldn shall be applied in residential
areas where outdoor use is a major consideration (e.g., backyards in single family
housing developments and recreation areas in multi-family housing projects). Where the
City determines that providing an Ldn of 60 dBA or lower cannot be achieved after the
application of reasonable and feasible mitigation, an Ldn of 65 dBA maybe permitted.
Indoor noise levels should not exceed an Ldn of 45 dBA in new residential
housing units.
•

• Noise levels in new residential development exposed to an exterior Ldn of 60 dBA
or greater should be limited to a maximum instantaneous noise level(e.g., trucks on busy
streets, train warning whistles) in bedrooms of 50dBA. Maximum instantaneous noise
levels in all other habitable rooms should not exceed 55 dBA.
The maximum outdoor noise level for new residences near the railroad shall be
70 dBA Ldn, recognizing that train noise is characterized by relatively few loud events.
The Noise Element references the Land Use Compatibility chart from the State of
California Guidelines for the Preparation of a Noise Element. The “Normally
Acceptable” standards for the land use categories are as follows:
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B.

Title 24 Noise Standards

The California Code of Regulations, l, Title 24, Chapter 2, Section 1207, "Sound
Transmission", applies to all new multi-family dwellings including condominiums,
apartments, hotels, motels and dormitories. The standards, which utilize either the DayNight Level (DNL) descriptor or the Community Noise Equivalent Level (CNEL),
whichever is consistent with the local jurisdictional standards, specify that interior noise
exposures from exterior sources shall not exceed 45 dB DNL/CNEL in any habitable
room.
The Title 24 standards also establish minimum sound insulation requirements for
interior partitions separating different dwelling units from each other and dwelling units
from common spaces such as garages, corridors, equipment rooms, etc. The common
interior walls and floor/ceiling assemblies regulated by the California Building Code
(apartments, condominiums, hotels, etc.) must achieve a minimum Sound Transmission
Class (STC) rating of 50 for airborne noise. Common floor/ceiling assemblies must
achieve an Impact Insulation Class (IIC) rating of 50 for impact noise. These ratings are
based on laboratory tested partitions. Field tested partitions must achieve ratings of NIC
and FIIC 45. Attached dwellings regulated by the California Residential Code
(townhouses under 3 stories in height) must achieve minimum STC 45 for the common
partition.
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2.

Terminology

A.

Statistical Noise Levels

Due to the fluctuating character of urban traffic noise, statistical procedures are
needed to provide an adequate description of the environment. A series of statistical
descriptors have been developed which represent the noise levels exceeded a given
percentage of the time. These descriptors are obtained by direct readout of the Sound
Level Meters. Some of the statistical levels used to describe community noise are defined
as follows:
L1

-

A noise level exceeded for 1% of the time.

L10

-

A noise level exceeded for 10% of the time, considered to be an
"intrusive" level.

L50

-

The noise level exceeded 50% of the time representing the "mean"
sound level.

L90

-

The noise level exceeded 90 % of the time, designated as a
"background" noise level.

Leq

-

The continuous equivalent-energy level is that level of a steady-state
noise having the same sound energy as a given time-varying noise. The
Leq represents the decibel level of the time-averaged value of sound
energy or sound pressure squared and is used to calculate the DNL and
CNEL.
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B.

Day-Night Level (DNL)

Noise levels utilized in the standards are described in terms of the Day-Night
Level (DNL). The DNL rating is determined by the cumulative noise exposures
occurring over a 24-hour day in terms of A-Weighted sound energy. The 24-hour day is
divided into two sub-periods for the DNL index, i.e., the daytime period from 7:00 a.m.
to 10:00 p.m., and the nighttime period from 10:00 p.m. to 7:00 a.m. A 10 dBA
weighting factor is applied (added) to the noise levels occurring during the nighttime
period to account for the greater sensitivity of people to noise during these hours. The
DNL is calculated from the measured Leq in accordance with the following mathematical
formula:
DNL = [[(10log10(10ΣLeq(7-10))) x 15] +[((10log10(10ΣLeq(10-7)))+10) x 9]]/24
C.

A-Weighted Sound Level

The decibel measure of the sound level utilizing the "A" weighted network of a
sound level meter is referred to as "dBA". The "A" weighting is the accepted standard
weighting system used when noise is measured and recorded for the purpose of
determining total noise levels and conducting statistical analyses of the environment so
that the output correlates well with the response of the human ear.
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3.

Instrumentation

The on-site field measurement data were acquired by the use of one or more of the
sound analyzer listed below. The instrumentation provides a direct readout of the L
exceedance statistical levels including the equivalent-energy level (Leq). Input to the
meters were provided by microphones extended to a height of 5 ft. above the ground. The
“A” weighting network and the “Fast” response setting of the meters were used in
conformance with the applicable standards. The Larson-Davis meters were factory
modified to conform to the Type 1 performance standards of ANSI S1.4. All
instrumentation was acoustically calibrated before and after field tests to assure accuracy.
Bruel & Kjaer 2231 Precision Integrating Sound Level Meter
Larson Davis LDL 812 Precision Integrating Sound Level Meter
Larson Davis 2900 Real Time Analyzer
4.

Building Shell Controls
The following additional precautionary measures are required to assure the

greatest potential for exterior-to-interior noise attenuation by the recommended mitigation
measures. These measures apply at those units where closed windows are required.


Unshielded entry doors having a direct or side orientation toward
the primary noise source must be 1-5/8" or 1-3/4" thick, insulated
metal or solid-core wood construction with effective weather seals
around the full perimeter.



If any penetrations in the building shell are required for vents,
piping, conduit, etc., sound leakage around these penetrations can
be controlled by sealing all cracks and clearance spaces with a
non-hardening caulking compound.



Ventilation devices shall not compromise the acoustical integrity of
the building shell.
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APPENDIX C
On-Site Noise Measurement Data and Calculation Tables

C-1

DNL CALCULATIONS
CLIENT:
FILE:
PROJECT:
DATE:
SOURCE:

EAH, INC.
47-077
BELLE ALLORI
10/29-30/2015
E. DUNNE AVE., MONTEREY RD.

LOCATION 1
E. Dunne Ave.
Dist. To Source 56 ft.
TIME
7:00 AM
8:00 AM
9:00 AM
10:00 AM
11:00 AM
12:00 PM
1:00 PM
2:00 PM
3:00 PM
4:00 PM
5:00 PM
6:00 PM
7:00 PM
8:00 PM
9:00 PM
10:00 PM
11:00 PM
12:00 AM
1:00 AM
2:00 AM
3:00 AM
4:00 AM
5:00 AM
6:00 AM

Leq
65.8
65.4
67.9
69.2
66.2
66.2
67.5
67.6
67.0
67.2
68.2
66.5
65.0
64.5
64.4
61.5
62.1
58.9
54.8
55.4
55.4
59.5
64.8
65.1

Daytime Level=
Nighttime Level=

DNL=
24-Hour Leq=

LOCATION 2
Dist. To Source
10^Leq/10
3801894.0
3467368.5
6165950.0
8317637.7
4168693.8
4168693.8
5623413.3
5754399.4
5011872.3
5248074.6
6606934.5
4466835.9
3162277.7
2818382.9
2754228.7 SUM=
1412537.5 Ld=
1621810.1
776247.1
301995.2
346736.9
346736.9
891250.9
3019951.7
3235936.6 SUM=
Ln=

TIME
7:00 AM
8:00 AM
9:00 AM
10:00 AM
11:00 AM
12:00 PM
1:00 PM
2:00 PM
3:00 PM
4:00 PM
5:00 PM
6:00 PM
7:00 PM
8:00 PM
9:00 PM
10:00 PM
11:00 PM
12:00 AM
1:00 AM
2:00 AM
3:00 AM
4:00 AM
5:00 AM
6:00 AM

71536657
78.5

11953203
70.8

78.5
80.8

Monterey Road
194 ft.
2nd Floor
Leq
59.7
60.4
62.6
64.5
59.9
60.0
60.6
60.6
60.3
60.1
60.6
60.2
58.4
59.4
63.8
55.6
59.2
53.9
49.6
50.3
49.1
52.3
57.1
58.9

Daytime Level=
Nighttime Level=

69
65.4

C-2

10^Leq/10
933254.3
1086425.6
1819700.9
2818382.9
977237.2
1000000.0
1148153.6
1148153.6
1071519.3
1023293.0
1148153.6
1047128.5
691831.0
870963.6
2398832.9
363078.1
831763.8
245470.9
91201.1
107151.9
81283.1
169824.4
512861.4
776247.1
1.0
72.8
75.0

DNL=

63

24-Hour Leq=

59.7

SUM=
Ld=

19183030
72.8

SUM=
Ln=

3178882
65.0

