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Job #B50405N2

Carrier Johnson + Culture
Attention: Vicki Piazza

1301 Third Avenue

San Diego, California 92101

Subject: Response to Acoustical Cycle Issues for Strauss Fifth Avenue Apartments SDP,
City of San Diego Project No. 451832

This letter is in response to the City of San Diego Cycle Issues letter for the residential development
known as Strauss Fifth Avenue. Comments are found in the letter dated May 9, 2016, and are
located in the LDR-Environmental section. These comments have been addressed in a revised
version of the report, dated May 16, 2016, and this letter will reference the location of each
comment response or requested changes in the revised report.

Italics are added to indicate City of San Diego staff comments.

LDR-Environmental Comments

Noise

34 EAS received “Acoustical Analysis Report for Strauss Fifth Avenue, 3534 Fifth Avenue, San
Diego, California,” prepared by Eilar Associates, Inc., dated January 27, 2016.

35 Project Description: Some areas of the report refer to a mixed use development, however
please clarify no new mixed use development is proposed, but that the site includes an existing
office building which would remain. In addition, the project now proposes 141 units instead of the
113 units as indicated in the report. Please update the project description and ensure the analysis,
conclusions, and site plan addresses the currently proposed project.

RESPONSE: Section 2.1 of the report (Project Description) has been updated to state the
newly proposed unit count and clarifies that no new mixed use development is proposed. This
section also mentions the existing office building proposed to remain on site. All other sections
of the report have been updated, as necessary, to reflect this change, and project plans in
Appendix A have been replaced with current drawings. The analysis of HVAC noise impacts
has also been updated in order to account for the increased number of HVAC units proposed to
be located on site due to the increased unit count. Section 5.3, Figure 8, and Appendix H have
been updated accordingly.

36 Page 3, Roadway Noise Sources: Please provide a space between the paragraph discussion
of the Fourth and Sixth Avenues.
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RESPONSE: This minor typographical error has been corrected on Page 3.

Please call if you have any questions or require additional information.

EILAR ASSOCIATES, INC.

-
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Amy Hoo(lerlnu al Acoustical Consultant Jonath /Brothers,‘vgenior Acoustical Consultant
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1.0 EXECUTIVE SUMMARY

The proposed project, Strauss Fifth Avenue, consists of the construction of a new six-story, 141-unit
apartment complex. First floor and below-grade garage parking will also be provided, and an existing
office building will remain on site. The project site is located at 3534 Fifth Avenue, in the City of San
Diego, California.

The current and future noise environment primarily consists of traffic noise from Fourth Avenue, Fifth
Avenue, Sixth Avenue, and State Route 163 (SR-163). Future noise impacts at building facades will
range from 49.4 CNEL at the south-facing facade of the second floor to 65.2 CNEL at the east-facing
facade of the first floor.

As per City of San Diego requirements, noise levels at residential outdoor use areas of the project
site should be 65 CNEL or less. Future traffic noise impacts were calculated for common outdoor
use areas for residential use. Future traffic noise impacts were calculated to be lower than 65 CNEL
at all common outdoor use areas. No project design features are deemed necessary for attenuating
exterior noise impacts.

The City of San Diego and State of California require interior noise levels of 45 CNEL or less in
residential units. Exterior noise levels at many proposed building facades are shown to exceed 60
CNEL. Due to high exterior noise levels at building facades, an exterior-to-interior analysis was
performed to determine building features necessary to reduce interior noise levels in residential units
to 45 CNEL or less, as required by the State of California and the City of San Diego. Calculations
show that with the proposed exterior wall assemblies, all windows and glass doors of residential units
should have a minimum rating of STC 28, and mechanical ventilation should be provided in residential
units. With these project design features in place, interior noise levels are expected to comply with
the regulations of the City of San Diego and the State of California.

The proposed common wall assemblies and floor/ceiling assemblies are expected to meet the
minimum required ratings dictated by the State of California Building Code for sound transmission
class (STC) and impact insulation class (lIC) ratings as currently designed. Refer to Section 5.2.2
for more details.

Calculations show that noise levels generated by anticipated HVAC units are expected to meet the
applicable nighttime noise limits at surrounding property lines, without considering potential shielding
that could be provided by a parapet wall. No added project design features are deemed necessary
for attenuating these mechanical noise impacts.

Noise from temporary construction activities is not expected to exceed the applicable construction
noise limits of the City of San Diego at any surrounding residential property line. Construction is
prohibited between the hours of 7 p.m. and 7 a.m. and on Sundays or legal holidays. Standard
construction noise control methods including adhering to permissible hours of operation, maintaining
equipment in proper operating condition, and placing staging areas at furthest locations from noise
sensitive receivers, are expected to be sufficient for reducing noise impacts to surrounding receivers.
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2.0 INTRODUCTION

This acoustical analysis report is submitted to satisfy the acoustical requirements of the City of San
Diego Noise Element to the General Plan. This analysis addresses noise impacts from nearby
roadway traffic to determine project features necessary to achieve compliance with the City of San
Diego Noise Element to the General Plan. These regulations require exterior noise levels of 65 CNEL
or less at outdoor use areas, and interior noise levels of 45 CNEL or less in residential spaces.
Common wall and floor/ceiling assemblies were also evaluated to determine compliance with State
of California Building Code regulations for Sound Transmission Class (STC) and Impact Insulation
Class (IIC) ratings. This analysis will also address the potential permanent and temporary noise
impacts caused by the project at surrounding noise-sensitive receivers, and, if needed, recommend
mitigation to reduce impacts to be compliant with applicable noise limits.

All noise level or sound level values presented herein are expressed in terms of decibels, with A-
weighting to approximate the hearing sensitivity of humans. Time-averaged noise levels are
expressed by the symbol Leg, for a specified duration. The Community Noise Equivalent Level
(CNEL) is a calculated 24-hour weighted average, where sound levels during evening hours of 7 p.m.
to 10 p.m. have an added 5 dB weighting, and sound levels during nighttime hours of 10 p.m. to 7
a.m. have an added 10 dB weighting. This is similar to the Day-Night sound level, Lpn, which is a 24-
hour average with an added 10 dB weighting on the same nighttime hours but no added weighting
on the evening hours. Sound levels expressed in CNEL are always based on A-weighted decibels.
These metrics are used to express noise levels for both measurement and municipal regulations, for
land use guidelines, and for enforcement of noise ordinances. Further explanation can be provided
upon request.

Sound pressure is the actual noise experienced by a human or registered by a sound level instrument.
When sound pressure is used to describe a noise source it must specify the distance from the noise
source to provide complete information. Sound power, on the other hand, is a specialized analytical
method to provide information without the distance requirement, but it may be used to calculate the
sound pressure at any desired distance.

2.1 Project Description

The proposed project, Strauss Fifth Avenue, consists of the construction of a new six-story, 141-unit
apartment complex. First floor and below-grade parking will also be provided, and an existing office
building will remain on site. No new mixed use development is proposed. Outdoor use areas for the
project are provided as a common pool area and a common outdoor courtyard. For further details,
please refer to the project plans, provided as Appendix A.

2.2  Project Location

The project site is located at 3534 Fifth Avenue, in the City of San Diego, California. The Assessor’s
Parcel Numbers (APN) for the property are 452-406-14-00, 452-406-15-00, 452-406-16-00, and 452-
406-17-00. The project location is shown on the Vicinity Map, Figure 1, following this report. An
Assessor’'s Parcel Map, Satellite Aerial Photograph, and Topographic Map of this area are also
provided as Figures 2 through 4, respectively.

2.3 Applicable Noise Regulations

This acoustical analysis report is submitted to satisfy the acoustical requirements of the City of San
Diego. The City of San Diego Noise Element to the General Plan requires that at a multi-family
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residential land use, indoor noise levels are attenuated to 45 CNEL for residential space, and noise
levels at residential outdoor use areas do not exceed 65 CNEL.

Noise sources on the project site must also be evaluated to determine their impact on neighboring
receivers. The City of San Diego Municipal Code gives noise limits for residential properties based
on density. The municipal code states that high density or mixed use properties have noise limits of
60 dBA between the hours of 7 a.m. and 7 p.m., 55 dBA between the hours of 7 p.m. and 10 p.m.,
and 50 dBA between the hours of 10 p.m. and 7 a.m. The subject property is considered high-density
multi-family residential. Properties to the north, south, east, and west all include similar land uses to
that which is proposed at the project site, and therefore, will be evaluated as such.

In addition, Section 59.5.0404 of the City of San Diego Municipal Code states that construction activity
is prohibited between the hours of 7 p.m. and 7 a.m. and on Sundays or legal holidays. During
permissible hours of operation, noise levels from construction activity must be limited to a twelve-
hour average of no greater than 75 dBA at any property line zoned for residential use.

Please refer to Appendix B for pertinent sections of the San Diego Noise Element to the General Plan
and the City of San Diego Municipal Code.

3.0 ENVIRONMENTAL SETTING

3.1 Existing Noise Environment

Exterior noise at the site will consist primarily of traffic noise from surrounding roadways. Noise levels
from operations at the San Diego International Airport are expected to be less than significant at the
project site, as the site is located well outside of the 60 CNEL noise contour for the airport. For this
reason, aircraft noise has not been included in this analysis. No other noise sources are considered
to be significant.

3.1.1 Roadway Noise Sources

Current (2008) and future (2035) traffic volumes are given based on information from the San Diego
Association of Governments (SanDAG) Series 12 Transportation Forecast Information Center,
located on the SanDAG website at http://tfic.sandag.org.

Fifth Avenue is a three-lane, one-way Collector running north to the east of the project site. The
posted speed limit is 30 mph. According to SanDAG, Fifth Avenue currently carries an estimated
traffic volume of approximately 14,000 Average Daily Trips (ADT) in the vicinity of the project site.

Fourth Avenue is a two-lane, one-way Light Collector running south to the west of the project site.
The posted speed limit is 30 mph. According to SanDAG, Fourth Avenue currently carries an
estimated traffic volume of approximately 6,600 ADT in the vicinity of the project site.

Sixth Avenue is a four-lane, two-way Major Arterial running north-south to the east of the project site.
The posted speed limitis 30 mph. According to SanDAG, Sixth Avenue currently carries an estimated
traffic volume of approximately 22,900 ADT in the vicinity of the project site.

State Route 163 (SR-163) is a four-lane, two-way Freeway running north-south to the east of the
project site. The posted speed limit is 55 mph. According to SanDAG, SR-163 currently carries an
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estimated traffic volume of approximately 49,800 ADT northbound, and approximately 59,200
southbound ADT in the vicinity of the project site.

No current or future truck percentages were available for any of the roadways in the vicinity of the
project site other than State Route 163. However, based on neighboring and surrounding land use,
roadway classification, our professional experience and on-site observations, a truck percentage mix
of 2.0% medium and 1.0% heavy trucks was used for all roadways other than SR-163. According
to traffic counts performed by the Caltrans Traffic Data Branch, the 2013 truck percentage mix on
SR-163 in the vicinity of the project site is 2.17% medium and 0.83% heavy.

Current and future (See Section 3.2) traffic volumes and vehicle mixes for roadway sections near the
project site are shown in Table 1. For more information, please refer to Appendix C: Traffic Noise
Model (TNM) Data and Results.

Table 1. Overall Roadway Traffic Information

. -
Roadway Name ?_‘?ﬁﬁ? WDl 10 [5) Current ADT Future ADT
Y (mphy | Medium [ Heavy (2008) (2035)
P Trucks | Trucks
Fifth Avenue 30 2.0 1.0 14,000 15,000
Fourth Avenue 30 2.0 1.0 6,600 9,300
Sixth Avenue 30 2.0 1.0 22,900 26,000
SR-163 Northbound 55 2.17 0.83 49,800 54,200
SR-163-Southbound 55 2.17 0.83 59,200 65,200

Current traffic noise contours were calculated approximately at ground level, without existing or
proposed project structures, and showed that traffic noise impacts to the entire project site will range
from 51.6 CNEL to 64.1 CNEL. For a graphical representation of these contours, please refer to
Figure 5: Site Plan Showing Current Traffic CNEL Contours and Noise Measurement Location.

3.1.2 Measured Noise Level

An on-site inspection and traffic noise measurement was made on the morning of Tuesday, April 14,
2015. The noise measurement was made using the methodology described in Section 4.1, at
approximately 30 feet west of the Fifth Avenue centerline, and 220 feet north of the Walnut Avenue
centerline. Traffic volumes were recorded for automobiles, medium-size trucks, and large trucks on
Fifth Avenue during the measurement period. After a continuous 10-minute sound level
measurement, there was no change in the Leg and results were then recorded. The measured noise
level and related weather conditions are found in Table 2.
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Table 2. On-Site Noise Measurement Conditions and Results

Date Tuesday, April 14, 2015
Time 11:25 a.m. - 11:35 a.m.
Conditions Clear skies, 3-5 mph wind,

temperature in the high 60s with moderate humidity

Measured Noise Level 59.8 dBA Leo

3.1.3 Calculated Noise Level

Noise levels were calculated for the site using the methodology described in Section 4.1 for the
location, conditions, and traffic volumes counted during the noise measurements. The calculated
noise levels (Leg) were compared with the measured on-site noise level to determine if adjustments
or corrections (calibration) should be applied to the traffic noise prediction model. Adjustments are
intended to account for site-specific differences, such as reflection and absorption, which may be
greater or lesser than accounted for in the model.

The measured noise level of 59.8 dBA Lgg at approximately 30 feet west of the Fifth Avenue
centerline, and 220 feet north of the Walnut Avenue centerline was compared to the calculated
(modeled) noise level of 61.6 dBA Lgg for the same conditions and traffic flow. As the measured and
the calculated noise levels only differed by 1.8 dB, no adjustment was deemed necessary to model
future noise levels for this location. Please refer to Table 3 for further evaluation. Please refer to
Appendix C: Traffic Noise Model (TNM) Data and Results for more information.

Table 3. Calculated versus Measured Traffic Noise Data

Location Calculated Measured Difference Correction

30’ W of Fifth Avenue C/L and

220" N of Walnut Avenue C/L 61.6 dBA Leg 59.8 dBA Leg 1.8dB None Applied

3.2  Future Noise Environment
3.2.1 Transportation Noise Sources

The future on-site noise environment will be the result of the same traffic noise sources. The future
(year 2035) traffic volumes for surrounding roadways were provided by SanDAG. The traffic volume
of Fifth Avenue is expected to increase to approximately 15,000 ADT by the year 2035. The traffic
volume of Fourth Avenue is expected to increase to approximately 9,300 ADT by the year 2035. The
traffic volume of Sixth Avenue is expected to increase to approximately 26,000 ADT by the year 2035.
In the vicinity of the project site, SR-163 northbound and southbound are expected to increase to
54,200 ADT and 65,200 ADT, respectively, by the year 2035.

The same truck percentages from the current traffic volumes were used for future traffic volume
modeling. The roadway alignment and roadbed grade elevations are expected to remain the same
for these sections of all roadways. For further roadway details and projected future ADT traffic
volumes, please refer to Appendix C: Traffic Noise Model (TNM) Data and Results.

Future traffic noise contours were calculated approximately at ground level, without existing or
proposed project structures, and showed that traffic noise impacts to the entire project site will range
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from 52.1 CNEL to 64.4 CNEL due to the increase in traffic volumes on surrounding roadways. For
a graphical representation of these contours, please refer to Figure 6: Site Plan Showing Future
Traffic CNEL Contours and Noise Measurement Location.

3.2.2 HVAC Noise Sources

The primary source of noise generated on site is expected to be HVAC operational noise. Residential
units and amenity spaces on the project site are expected to be serviced by small air conditioning
units. According to mechanical plans, the majority of air conditioning units will be manufactured by
Carrier, and will be selected from either the 25HBC or the 25HCD product line. As the sums of octave
band noise levels given for some of the Carrier units were found to be slightly less than the given
sound rating, the octave band noise levels were increased accordingly such that the total sum was
eqgual to the sound rating. The resultant estimated sound power spectra for all proposed Carrier units
are shown below in Table 4. Please refer to Appendix D: Manufacturer Data Sheets for additional
information.

Table 4. Sound Power Level of Carrier Air Conditioning Units
Sound Power Level at Octave Band Frequency (dBA) el
Source (dBA)
125 250 500 1K 2K 4K 8K
Carrier 25HBC518 495 60.0 65.0 69.0 65.5 62.0 55.0 73
Carrier 25HBC524 495 60.5 62.5 63.5 62.0 60.0 54.5 69
Carrier 25HBC530 53.0 60.5 63.5 67.5 64.5 62.0 55.5 71
Carrier 25HCD436 56.5 59.5 65.5 67.0 64.0 63.0 56.0 72

In addition to the Carrier units proposed to serve residential units, several smaller heat pumps are
also proposed at the project site to serve amenity spaces. These pieces of equipment include the
Mitsubishi PUY-A12 heat pump, anticipated to generate a noise level of 46 dBA at one meter from
the equipment, as well as the Fujitsu 9RLFCD heat pump, anticipated to generate approximately 49
dBA at one meter from the equipment. Although these pieces of equipment will generate less noise
than the proposed Carrier units, they have been included in the overall analysis of HVAC noise.
Manufacturer information for the Mitsubishi and Fujitsu units is provided in Appendix D.

No other noise sources on site are anticipated to generate a significant amount of noise at neighboring
properties.

3.2.3 Temporary Construction Equipment

Construction information was provided by Mike Remensperger of Cannon Constructors South, Inc.
Mr. Remensperger provided information on typical construction equipment anticipated to operate on
the site during construction activity. Noise levels are shown in Table 5.
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Table 5. Typical Construction Equipment Noise Levels

Equipment Description Duty Cycle (%) Noise Level at 50 feet (dBA)
Excavator 40 74.3
Dump Truck 40 75.3
Drill Rig 20 73.3
Crane 16 66.3
Concrete Mixer Truck 40 76.3
Concrete Pump Truck 20 74.3

These noise levels will be incorporated into the temporary construction noise analysis for the site,
provided in Section 5.3.2.

4.0 METHODOLOGY AND EQUIPMENT

4.1 Methodology
4.1.1 Field Measurement

Typically, a “one-hour” equivalent sound level measurement (Leq, A-Weighted) is recorded for at least
one noise-sensitive location on the site. During the on-site noise measurement, start and end times
are recorded, vehicle counts are made for cars, medium trucks (double-tires/two axles), and heavy
trucks (three or more axles) for the corresponding road segment(s). Supplemental sound
measurements of one hour or less in duration are often made to further describe the noise
environment of the site.

For measurements of less than one hour in duration, the measurement time is long enough for a
representative traffic volume to occur and the noise level (Leg) to stabilize. The vehicle counts are
then converted to one-hour equivalent volumes by using the appropriate multiplier. Other field data
gathered includes measuring or estimating distances, angles-of-view, slopes, elevations, roadway
grades, and vehicle speeds. This data is checked against the available maps and records.

4.1.2 Roadway Noise Calculation

The Traffic Noise Model, Version 2.5 program released by the U.S. Department of Transportation is
used to calculate the current future daytime average hourly noise level (HNL) contours at the project
site, taking into account surrounding buildings, elevation, and additional topography. The daytime
average hourly traffic volume is calculated as 0.058 times the ADT, based on the studies made by
Wyle Laboratories (see reference). The HNL is equivalent to the hourly Leg, and both are converted
to the CNEL by adding 2.0 decibels, as shown in the Wyle Study. Future CNEL is calculated for
desired receptor locations using future road alignment, elevations, lane configurations, projected
traffic volumes, estimated truck mixes, and vehicle speeds. Noise attenuation methods may be
analyzed, tested, and planned with TNM, as required.

In order to determine the estimated traffic volumes of neighboring roadways (other than the section
of Fifth Avenue counted) during the traffic noise measurement made on site for model calibration, the
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approximate percentage of the Average Daily Trips (ADT) value for the time period in which the
measurement is made is incorporated into the traffic model. These percentages have been
established in a study performed by Katz-Okitsu and Associates, Traffic Engineers (see reference).
For purposes of calibrating the TNM, 6.2% of the ADT values for the current environment were used
in calculations (other than the section of Fifth Avenue that was manually counted) to account for traffic
between the hours of 11 a.m. and 12 p.m. in the vicinity of the project site. Further explanation can
be provided upon request.

4.1.3 Exterior-to-Interior Analysis

The State of California requires buildings to be designed in order to attenuate, control, and maintain
average interior noise levels not greater than 45 CNEL in residential space, as formulated in the
California Building Code, Section 1207.11.2 and the City of San Diego Noise Element to the General
Plan. Contemporary exterior building construction is expected to achieve at least 15 decibels of
exterior-to-interior noise attenuation with windows opened. As a result, exterior noise levels of more
than 60 CNEL often result in interior conditions that fail to meet the 45 CNEL requirements for
habitable space.

Analysis for the interior noise levels requires consideration of:

e Number of unique assemblies in the wall (doors, window/wall mount air conditioners, sliding glass
doors, and windows)

Size, number of units, and sound transmission data for each assembly type

Length of sound impacted wall(s)

Depth of sound impacted room

Height of exterior wall of sound impacted room

Exterior noise level at wall assembly or assemblies of sound impacted room

The Composite Sound Transmission data is developed for the exterior wall(s) and the calculated
noise exposure is converted to octave band sound pressure levels (SPL) for a typical traffic type
noise. The reduction in room noise due to absorption is calculated and subtracted from the interior
octave noise levels, and the octave band noise levels are logarithmically summed to yield the overall
interior room noise level. When interior noise levels exceed 45 CNEL in residential space, the noise
reduction achieved by each element is reviewed to determine which changes will achieve the most
cost-effective compliance. Windows are usually the first to be reviewed, followed by exterior doors,
and then exterior walls.

4.1.4 Sound Transmission Class (STC) Ratings

Sound Transmission Class (STC) is a single number rating calculated in accordance with ASTM
E413, using third-octave values of sound transmission loss. It provides an estimate of the sound
performance of a partition, window, or door in sound insulation problems.

Modeling of exterior wall assemblies is accomplished using INSUL Version 8.0, which is a model-
based computer program, developed by Marshall Day Acoustics for predicting the sound insulation
of walls, floors, ceilings and windows. It is acoustically based on theoretical models that require only
minimal material information that can make reasonable estimates of the sound transmission loss (TL),
STC and IIC for use in sound insulation calculations; such as the design of common party walls and
multiple family floor-ceiling assemblies, etc. INSUL can be used to quickly evaluate new materials or
systems or investigate the effects of changes to existing designs. It models individual materials using
the simple mass law and coincidence frequency approach and can model more complex assembly
partitions, as well. It has evolved over several versions into an easy to use tool and has refined the
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theoretical models by continued comparison with laboratory tests to provide acceptable accuracy for
a wide range of constructions. INSUL model performance comparisons with laboratory test data
show that the model generally predicts the performance of a given assembly within 3 STC points.

4.1.5 Cadna Noise Modeling Software

Modeling of the outdoor noise environment is accomplished using Cadna Version 4.5, which is a
model-based computer program developed by DataKustik for predicting noise impacts in a wide
variety of conditions. Cadna (Computer Aided Noise Abatement) assists in the calculation,
presentation, assessment, and mitigation of noise exposure. It allows for the input of project
information such as noise source data, barriers, structures, and topography to create a detailed CAD
model and uses the most up-to-date calculation standards to predict outdoor noise impacts.

4.1.6 Acoustical Formulas and Calculations

The following acoustical formulas and calculations have also been used in the preparation of this
report.

Decibel Addition

To determine the combined logarithmic noise level of two known noise source levels, the values are
converted to the base values, added together, and then converted back to the final logarithmic value,
using the following formula:

L. =10log(10""** +10" + ... 101"/1%)

where Lc = the combined noise level (dB), and
Ln = the individual noise sources (dB).

This procedure is also valid when used successively for each added noise source beyond the first
two. The reverse procedure can be used to estimate the contribution of one source when the
contribution of another concurrent source is known and the combined noise level is known. These
methods can be used for Leg or other metrics (such as Lpn or CNEL), as long as the same metric is
used for all components.

Attenuation Due To Distance

Attenuation due to distance is calculated by the equation:

SPL, =SPL, - 20Iog(%)

1

where SPL; = Known sound pressure level at known distance,

SPL;, = Calculated sound pressure level at distance,

D, = Distance from source to location of known sound pressure level, and
D, = Distance from source to location of calculated sound pressure level.

This is identical to the more commonly used reference of 6 dB reduction for every doubling of
distance. This equation does not take into account reduction in noise due to atmospheric absorption.
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Hourly Leo Summation

To determine the hourly average noise levels (Leg) when the noise is created for less than the full
hour, convert the logarithm values to the base energy value, multiply by the percentage of the hour
that the noise occurs, and then convert the sum back to a logarithmic value. This is done with the
following formula:

Leo =10log(P, x10" %)

where Py = the percent or fraction of the hour noise is created, and
Le = the partial hour noise level (dB).

Sound Power to Sound Pressure
To convert sound power levels to sound pressure levels, the following formula is used:

SPL = SWL —20log(D) -0.5

where: SPL= Calculated sound pressure level at distance, and
D = Distance from source to location of calculated sound pressure level.

4.2 Measurement Equipment
Some or all of the following equipment was used at the site to measure existing noise levels:

» Larson Davis Model LxT Type 1 Integrating Sound Level Meter, Serial #4085
» Larson Davis Model CA250 Type 1 Calibrator, Serial #2106
* Tripod, and windscreen

The sound level meter was field-calibrated immediately prior to the noise measurement and checked
afterward, to ensure accuracy. All sound level measurements conducted and presented in this report,
in accordance with the regulations, were made with a sound level meter that conforms to the
American National Standards Institute specifications for sound level meters (ANSI S1.4). All
instruments are maintained with National Bureau of Standards traceable calibration, per the
manufacturers’ standards.

5.0 NOISE IMPACTS

5.1 Exterior
5.1.1 Noise Impacts to Outdoor Use Areas

As per the City of San Diego Noise Element to the General Plan, noise impacts at outdoor use areas
of multi-family land uses should not exceed 65 CNEL. Future traffic noise impacts have been
addressed for determining exterior noise levels in these locations. The common outdoor use areas
for residential use consist of a second floor courtyard/barbecue area, and a second floor pool area.
These areas were evaluated to determine if noise levels exceed 65 CNEL in the future noise
environment. Future noise level impacts at common outdoor use areas are shown in Table 6, and
receiver locations are shown in Figure 7.
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Table 6. Future Noise Levels at Common Outdoor Use Areas

Receiver Floor Location Exterior Noise Level (CNEL)
CY-2 2 Courtyard/ BBQ Area 56.7
Pool 2 Pool Area 47.6

As shown above, noise levels at the proposed common outdoor use areas are not expected to exceed
65 CNEL in the future noise environment, as adequate noise shielding is provided by the proposed
These noise levels meet City of San Diego noise regulations as currently
designed, and therefore, no additional project design features are deemed necessary to attenuate
exterior noise impacts. Receiver locations are shown in Figure 7.

building structures.

5.1.2 Noise Impacts at Building Facades

Future traffic noise impacts were also calculated at building facades and showed that noise levels will
range from 49.4 CNEL at the south-facing facade of the second floor to 65.2 CNEL at the east-facing
facade of the first floor. Noise levels are shown in Table 7, and receiver locations are shown in Figure

7.
Table 7. Future Noise Levels at Building Facades
: Facade Exterior : Facade E_xterior
Receiver Floor T Noise Level | Receiver Floor Location Noise Level
(CNEL) (CNEL)
F1 1 East 65.2 F29 4 West 53.2
F2 1 East 65.2 F30 4 West 52.7
F3 1 East 65.1 F31 4 West 52.3
F4 1 South 59.7 F32 5 North 55.5
F5 2 North 49.9 F33 5 North 59.9
F6 2 North 57.8 F34 5 East 64.3
F7 2 East 64.7 F35 5 East 64.3
F8 2 East 64.7 F36 5 East 64.2
F9 2 South 59.7 F37 5 South 59.2
F10 2 South 49.4 F38 5 South 54.1
F11 2 West 50.1 F39 5 West 54.7
F12 2 West 49.5 F40 5 West 54.3
F13 2 West 48.8 F41 5 West 53.8
F14 3 North 52.6 F42 6 North 55.9
F15 3 North 60.1 F43 6 North 59.6
F16 3 East 64.4 F44 6 East 64.3
F17 3 East 64.4 F45 6 East 64.4
F18 3 South 59.3 F46 6 East 64.4
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Table 7. Future Noise Levels at Building Facades
Receiver | Floor Llfna::ca??oen NcI)Ei)é:aerng\r/el Receiver Floor Li?:cae':?oen Nségeﬂg;el
(CNEL) (CNEL)
F19 3 South 52.2 F47 6 South 59.8
F20 3 West 524 F48 6 South 55.1
F21 3 West 51.8 F49 6 West 55.7
F22 3 West 51.3 F50 6 West 54.7
F23 4 North 54.0 F51 6 West 54.0
F24 4 North 59.8 CY-2 2 Courtyard 56.7
F25 4 East 64.2 CY-3 3 Courtyard 61.6
F26 4 East 64.2 CY-4 4 Courtyard 61.3
F27 4 South 59.1 CY-5 5 Courtyard 56.5
F28 4 South 52.9 CY-6 6 Courtyard 56.8

5.2 Interior
5.2.1 Transportation Noise Sources

The State of California and the City of San Diego require buildings to be designed in order to
attenuate, control, and maintain interior noise levels not greater than 45 CNEL in habitable space, as
formulated in the City of San Diego Noise Element to the General Plan and the California Building
Code, Section 1207.11.2. Contemporary exterior building construction is expected to achieve at least
15 decibels of exterior-to-interior noise attenuation with windows opened. As a result, exterior noise
levels of more than 60 CNEL often result in interior conditions that fail to meet the 45 CNEL
requirements for habitable space.

Exterior noise levels at many of the calculated receiver points on the proposed building facades
exceed 60 CNEL, as shown in Table 7. Due to the elevated exterior noise levels at these building
facades, an exterior-to-interior noise analysis was conducted for each unit type. The proposed
exterior wall assembly was evaluated to have an STC rating of 57, and was incorporated into the
interior noise analysis as such. More information is provided in Appendix E: Sound Insulation
Prediction Results.

Table 8 below shows the results of the exterior-to-interior noise analysis for worst-case units of each
type, with acoustical recommendations made therein. For more information, please refer to Appendix
F: Exterior-to-Interior Noise Analysis.
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Table 8. Future Interior Noise Levels in Worst-Case / Representative Units

Maximum o :
: Minimum STC : Interior
Unit Room E’;%egaoé Rating for Int(svrilr?&ngsEL CNEL Mechanical
o Windows and open) (windows Ventilation
(CIQEL) Glass Doors P closed)

Unit 101 | Living/Dining 65.1 28 55.8 35.0 Required
Bedroom 65.1 28 56.4 31.8 Required

Unit 102
Living/Dining 65.2 28 53.8 35.0 Required
Bedroom 65.2 28 52.9 28.4 Required

Unit 103
Living/Dining 65.2 28 54.6 34.4 Required
Bedroom 65.2 28 55.2 30.7 Required

Unit 104
Living/Dining 65.2 28 54.5 35.6 Required
Bedroom 64.7 28 57.2 32.6 Required

Unit 201
Living/Dining 64.7 28 55.3 36.4 Required
Bedroom 2 64.7 28 56.6 32.0 Required

Unit 202
Living/Dining 64.7 28 55.3 36.5 Required
Bedroom 2 64.7 28 55.8 31.2 Required

Unit 218
Living/Dining 64.7 28 55.2 34.7 Required
Bedroom 64.7 28 55.6 31.0 Required

Unit 219
Living/Dining 64.7 28 55.8 36.9 Required
Bedroom 2 64.4 28 56.8 32.1 Required

Unit 302
Living/Dining 64.4 28 55.9 36.0 Required
Unit 303 | Living/Dining 64.4 28 53.7 34.8 Required
Unit 304 | Master Bedroom 64.4 28 56.5 32.0 Required

Representative calculations show that the exterior windows and glass doors of every unit should have
the minimum rating of STC 28. As the units evaluated above represent units with the highest noise
exposure, all other units are expected to comply with interior noise level requirements with the same
configuration recommended above.

Calculations show that units will not comply with the City of San Diego and State of California interior
noise regulations with windows and doors open; hence, mechanical ventilation will be required in
these units. In units where the noise levels are shown to comply without mechanical ventilation, it is
still recommended to install a mechanical ventilation system, for tenant comfort. The mechanical
ventilation system shall meet the criteria of the California Mechanical Code, including the capability
to provide appropriate ventilation rates. The ventilation system shall not compromise the sound
insulation capability of the exterior wall or be dependent on ventilation through windows.
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Exterior door installation should include all-around weather-tight door stop seals and an improved
threshold closure system. The additional hardware will improve the doors’ overall sound reduction
properties. The transmission loss (TL) of an exterior door without weather-tight seals is largely a
factor of sound leakage, particularly at the bottom of the door if excessive clearance is allowed for air
transfer. By equipping exterior doors with all-around weather-tight seals and an airtight threshold
closure at the bottom, a loss of up to 10 STC points can be prevented. Manufacturers of these
products include such companies as Pemko and Reese. Manufacturer sheets are provided in
Appendix G: Recommended Products.

Additionally, it is imperative to seal and caulk between the rough opening and the finished door frame
for all doors by applying an acoustically resilient, non-skinning butyl caulking compound. The same
recommendation applies to any other penetrations, cracks, or gaps through the assembly. Sealant
application should be as generous as needed to ensure effective sound barrier isolation. The OSI
Green Series Draft and Acoustical Sound Sealant and the Pecora AC-20 FTR Sealant are products
specifically designed for this purpose. Please see Appendix G: Recommended Products.

The proposed residential units were analyzed for future exterior noise impacts from roadway traffic.
With the proposed exterior wall assemblies, window/glass door configurations specified above, and
mechanical ventilation in units, all interior residential space is expected to comply with City of San
Diego and California Building Code noise requirements.

5.2.2 Unit-to-Unit Noise Transmission

Another source of noise that may affect residential units in multi-family buildings is unit-to-unit noise
transmission. The California State Building Code requires that the Sound Transmission Class (STC)
rating of common wall assemblies separating residential units from one another, or from common
space such as corridors, stairways, or other such service spaces, have a minimum laboratory rating
of STC 50. The same STC requirement applies for floor/ceiling assemblies, and an added
requirement dictates that the Impact Insulation Class (lIC) rating of the floor/ceiling assembly is a
minimum laboratory rating of 1IC 50. Detailed calculations and laboratory tests for the assemblies
evaluated below are provided in Appendix E: Sound Insulation Prediction Results.

Wall Assemblies

Assembly DM-2 — Unit Demising Wall — 1 Hour Rated (Wood Stud)

On the second through sixth floors, where residential units share a common wall, the following
assembly is proposed:

Single layer of 5/8-inch thick Type X gypsum board

Double row of 2x4 wood studs on separate plates spaced one inch apart, 16 inches o.c.
Fiberglass insulation in both stud cavities

Single layer of 5/8-inch thick Type X gypsum board

This assembly was tested at Riverbank Acoustical Laboratories (RAL-TL75-83) and shown to achieve
an STC 57. The assembly is listed in the California Office of Noise Control Catalog of STC and IIC
Ratings for Wall and Floor/Ceiling Assemblies under the section number 1.2.4.1.5.4. No changes
are required to meet the standards of the California Building Code.
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Assembly DX-1 — Unit Demising Wall — 1 Hour Rated (Metal Stud)
On the first floor, where residential units share a common wall, the following assembly is proposed:

e Single layer of 5/8-inch thick Type X gypsum board

e Double row of 3-5/8-inch metal studs on separate plates spaced one inch apart, 16 inches
o0.C.

e Fiberglass insulation in both stud cavities

e Single layer of 5/8-inch thick Type X gypsum board

This assembly is the same as Assembly DM-2, the only difference being the use of metal studs
instead of wood studs. This is not expected to affect the overall rating of the assembly, as the type
of studs used in double stud walls does not have as great an effect on the rating of the STC rating of
the assembly as for single stud wall assemblies. Additionally, as metal studs perform better in single
stud wall assemblies, the above assembly may perform slightly better than the same assembly would
with wood studs. Using INSUL, the calculated STC rating of the above assembly using either wood
or metal studs is STC 58 in both cases. This compares well with the laboratory rating of STC 57 for
the wood framed assembly (RAL-TL75-83). No changes are required to meet the standards of the
California Building Code.

Assembly FC-1 — Corridor Wall — 1 Hour Rated (Wood Stud)

On the second through sixth floors, where residential units share a wall with an interior corridor, the
following assembly is proposed:

Single layer of 5/8-inch thick Type X gypsum board

Plywood sheathing

Single row of 2x4 wood studs, 16 inches o.c.

Fiberglass insulation in cavity

Single layer of 5/8-inch thick Type X gypsum board on resilient channels

A similar assembly was tested by the National Research Council of Canada (NRC #66) and shown
to achieve an STC rating of 50. The assembly is listed in the California Office of Noise Control Catalog
of STC and IIC Ratings for Wall and Floor/Ceiling Assemblies under the section number 1.2.2.5.5.2.
Although the tested assembly includes two layers of gypsum board on one side, it does not include
any plywood sheathing, which is expected to provide a similar acoustical performance. A calculation
of the proposed assembly was performed in INSUL and shown to achieve an STC 53. No changes
are required to meet the standards of the California Building Code; however, if there are areas where
the layer of plywood will not be incorporated into the wall assembly, the absence of plywood should
be compensated for by a layer of 5/8-inch gypsum board to maintain the STC rating.

Assembly DS-1 — Corridor Wall — 1 Hour Rated (Metal Stud)

In some locations where residential units are adjacent to a corridor on the first floor, the following
assembly is proposed:

Double layer of 5/8-inch thick Type X gypsum board

Single row of 6-inch metal studs, 16 inches o.c.

Fiberglass insulation in cavity

Single layer of 5/8-inch thick Type X gypsum board on resilient channels
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A similar assembly was tested by the National Research Council of Canada (NRC #TL-94-023) and
shown to achieve an STC rating of 54. The tested assembly includes 1/2-inch thick gypsum board
versus the 5/8-inch thick gypsum board used in the proposed assembly, which is expected to improve
the acoustical performance of the assembly. The tested assembly also includes 3 5/8-inch metal
studs, whereas the proposed assembly includes 6-inch metal studs, which is expected to improve the
acoustical performance of the proposed assembly. A calculation of the proposed assembly was
performed in INSUL and shown to achieve an STC rating of 60. No changes are required to meet
the standards of the California Building Code.

Assembly FR-2 — Corridor Wall — 2 Hour Rated (Metal Stud)

In some locations where residential units are adjacent to a corridor on the first floor, the following
assembly is proposed:

Double layer of 5/8-inch thick Type X gypsum board

Single row of 3-5/8-inch, 25 gauge metal studs, 16 inches o.c.
Fiberglass insulation in cavity

Double layer of 5/8-inch thick Type X gypsum board

This assembly was tested by the National Research Council of Canada (NRC #TL-93-332) and shown
to achieve an STC rating of 55. No changes are required to meet the standards of the California
Building Code.

Assembly FD-1 — Demising Wall — 3 Hour Rated Wall

FD-1 is a three-hour rated demising wall. No specific sound test was available for this exact
configuration; however, a sound rating has been estimated based on similar assemblies found within
the California Catalog of STC and IIC Ratings. Assembly OC-10FC is constructed as follows:

Single layer of 5/8-inch thick Type X gypsum board
Single row of 2-inch by 4-inch wood studs

3.5-inch thick insulation in stud cavity

Single layer of 5/8-inch thick Type X gypsum board
1-inch wide air space

Single layer of 5/8-inch thick Type X gypsum board
Single row of 2-inch by 4-inch wood studs

3.5-inch thick insulation in stud cavity

Single layer of 5/8-inch thick Type X gypsum board

This assembly was tested and shown to have an STC rating of 44. Assembly OCF W-15-77 is
constructed as follows:

Single layer of 5/8-inch thick Type X gypsum board
Single row of 2-inch by 4-inch wood studs

3.5-inch thick insulation in stud cavity

Single layer of 5/8-inch thick Type X gypsum board
1-inch wide air space

Single layer of 1/4-inch thick gypsum board

Single layer of 5/8-inch thick Type X gypsum board
Single row of 2-inch by 4-inch wood studs

3.5-inch thick insulation in stud cavity
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e Single layer of 5/8-inch thick Type X gypsum board

This assembly was tested and shown to have an STC rating of 45. Both of the assemblies listed
above are similar to FD-1 as they consist of a “quadruple leaf” assembly, with multiple air spaces
between layers of material; however, FD-1 contains a row of steel studs within the center cavity (as
opposed to the air space found in the assemblies listed above). Unlike the tested assemblies, FD-1
provides a 1/4-inch air space between each row of wood studs and the center steel stud assembly.
FD-1 also contains additional layers of gypsum board within the center of the assembly that have an
increased thickness from those shown in the assemblies listed above. Assembly OCF W-15-77 and
OC-10FC differ only in that the former incorporates an additional layer of 1/4-inch thick gypsum board
within the center of the assembly, which results in a 1 point increase in the STC rating. Using this
same logic, it can be assumed that the addition of a 3/4-inch layer of gypsum board would increase
the overall rating by two points, due to the increased thickness. As FD-1 incorporates four layers of
3/4-inch gypsum board within the center of the cavity, as opposed to two layers of 5/8-inch thick
gypsum board in OC-10FC, 4 points will be assumed to be gained from the rating shown Assembly
OC-10FC. In addition, double shear paneling is required in nearly every location FD-1 is specified,
which means that a layer of plywood will be incorporated on each side of the assembly. The increased
mass from each layer of plywood is also likely to add 1 STC point to the assembly, resulting in a total
increase of 2 points from the proposed two layers of plywood on the assembly. Although the steel
studs within the center cavity eliminate the decoupling shown within the tested assemblies listed
above, the air spaces between the wood stud rows and the center assembly are expected to make
up for this difference, as they provide decoupling. With this reasoning, the STC rating of FD-1 is
anticipated to be approximately STC 50, complying with the California State Building Code
requirement.

In the event that shear paneling is not needed on both sides of the assembly, the absence of the
plywood layer(s) should be compensated for by either substituting a layer of 5/8-inch gypsum board
in place of the plywood, or installing the plywood anyway, regardless of the need for shear. Either of
these methods should be sufficient for maintaining the STC 50 rating.

Floor/Ceiling Assemblies

UL Floor-Ceiling 1Hr
Where residential units are share a floor/ceiling assembly, the following assembly is proposed:

Laminate Flooring

1 1/2-inch light weight gypsum topping

Acoustimat Il underlayment

3/4-inch plywood sheathing

11 7/8-inch wood TJI joists

Fiberglass insulation in cavity

Double layer of 5/8-inch thick Type X gypsum board on resilient channels

A similar assembly was tested for airborne sound transmission at Intertek Acoustical Laboratories
(Repot No. 100336557CRT-001g), with 1-inch Gypcrete, 2x10 joists, a single layer of gypsum board,
and no floor covering. The tested assembly achieved an STC 53. According to a study published by
the National Research Council of Canada entitled “Summary report for Consortium on Fire
Resistance and Sound Insulation of Floors: Sound Transmission and Impact Insulation Data”,
published in January 2005, which examined the acoustical performance of various floor/ceiling types,
“No statistically significant dependence on joist type (wood, I-joist, trusses or steel C-joists) was found
in the regression analysis.” It is therefore concluded that the use of TJI joists as opposed to solid
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wood joists will have a minimal effect on the STC or IIC rating. The additional thickness of gypsum
topping is expected to have a minimal impact on the STC rating and the additional layer of gypsum
board on the ceiling would result in a higher STC rating. For this reason, the STC rating of the
assembly is estimated to be greater than STC 53, and therefore, no changes are required to meet
the standards of the California Building Code.

A similar assembly was tested for impact sound transmission at Intertek Acoustical Laboratories
(100336557CRT-0011), with 1-inch Gypcrete, a single layer of gypsum board, and floating engineered
hardwood flooring. The tested assembly achieved an IIC 53. The use of laminate flooring versus the
engineered hardwood flooring installed during the test is not anticipated to effect the IIC rating of the
assembly, as these materials have similar characteristics, and are both installed as floating floors.
The increased thickness of gypsum topping is expected to have a minimal impact on the IIC rating
and the additional layer of gypsum board on the ceiling would result in a similar or higher IIC rating.
For this reason, the IIC rating of the assembly is estimated to be IIC 53 or greater, and therefore, no
changes are required to meet the standards of the California Building Code.

Limitations

Actual STC and IIC ratings achieved are determined by the quality of construction and attention to
details in the installation of assemblies. Please be advised that this endorsement is strictly contingent
upon observance of proper installation procedures. It is imperative that attention be paid to details
such as the proper installation of resilient channels and/or clips and the isolation of the floor/ceiling
assembly from the wall to prevent vibration through the structure.

All cracks or gaps must be sealed with an acoustical sealant, such as the OSI Green Series or Pecora
sealants (see Appendix G). With these conditions met, the assemblies detailed above should meet
minimum building code standards for controlling sound and impact transmission.

5.3 Project-Related Noise Impacts on Surrounding Property Lines
5.3.1 HVAC Noise

Anticipated HVAC noise levels have been calculated using Cadna at surrounding noise-sensitive
receivers, considering noise limits detailed in Section 2.3. Calculations take into account the
proposed building on which HVAC units will be roof-mounted, as well as the existing commercial
building proposed to remain on site. Receivers have been placed at five feet above grade at all
surrounding property lines and at 15 feet above grade at the south, east, and west property lines to
account for second-story receivers in these locations. There are no noise-sensitive receivers with
multi-story buildings at the north property line. Calculations assume that all HVAC units will be
operational for 100 percent of the time during all hours of the day, for a worst-case analysis, although
actual operation would be expected to be intermittent and less frequent during the more sensitive
nighttime hours.

Results of the analysis are shown in Table 9. More information is provided in Appendix H: Cadna
Analysis Data and Results, and a graphical representation of evaluated source/receiver locations is
shown in Figure 8.
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Table 9. Mechanical Equipment Noise Levels at Surrounding Receivers
Receiver Location Noise Limit (dBA) | Eauipment Noise
Level (dBA)
R-1 North Property Line 50 31.7
R-2 South Property Line (Across Walnut) 50 24.1
R-3 East Property Line (Across 5th) 50 30.2
R-4 West Property Line (Across Alley) 50 32.6
R-5 South Property, 2nd Story 50 28.6
R-6 East Property, 2nd Story 50 31.6
R-7 West Property, 2nd Story 50 33.3

As shown above, noise levels from proposed HVAC equipment on site are expected to meet the
applicable nighttime noise limits set by the City of San Diego without the implementation of added
project design features. This evaluation is considered to be representative of actual HVAC noise
generated on site, although noise levels may be further reduced due to the presence of parapet walls
on the building.

5.3.2 Temporary Construction Noise

A schedule of construction activity was evaluated to determine potential temporary noise impacts to
the surrounding residentially zoned receivers, per City of San Diego Municipal Code requirements.
The nearest residential or mixed use properties are located to the north, east, and west of the project
site. Any other potentially noise-sensitive receivers are located at a greater distance from
construction activity and therefore, would be exposed to lesser noise impacts due to distance
attenuation and shielding provided by intervening structures. This includes any residential or mixed
use property to the south of the project site, which will be located at a greater distance from
construction activity and will also receive shielding from the existing commercial building to remain in
place on the project site.

The anticipated construction schedule was provided by Mike Remensperger of Cannon Constructors
South, Inc. According to Mr. Remensperger, the project will be constructed over the course of a 20-
month period. A summary of construction activity is shown in Table 10.

Eilar Associates, Inc. Job #B50405N2 May 16, 2016 Page 19



Table 10. Anticipated Construction Activity

Scope of Work Duration Anticipated Large Equipment
Site Mobilization/Demolition 1 month Excavator, Dump Trucks
Excavation/Shoring 3 months Excavator, Drill Rig, Dump Trucks

Crane, Concrete Mixer Trucks,

Concrete 4 months Concrete Pump Truck
Framing 7 months Crane
Interior Finishes 5 months None (hand tools only)

Noise levels were calculated at the nearest receivers to the north, east, and west. Construction noise
sources were placed near the center of the work area (excluding the existing commercial building) to
evaluate typical impacts to the surrounding receivers as equipment moves around the property.
Noise calculations consider typical duty cycles of equipment, to account for periods of activity and
inactivity on the site.

Noise levels for each stage of construction are shown in Table 11. Detailed calculations can be found
in Appendix |, and a graphical representation of noise source and receiver locations is provided as
Figure 9.

Table 11. Temporary Construction Noise Levels at Nearest Occupied Properties
. . Approximate Average Noise Level
Stage Equipment Used Receiver Distance (ft) of Equipment (dBA)
) o North (CR1) 128 67.6
Site Mob|I.|z_at|on/ Excavator, Dump East (CR2) 142 66.7
Demolition Trucks
West (CR3) 85 71.2
£ on/ . ol North (CR1) 128 68.1
xcavation xcavator, Dri
Shoring Rig, Dump Trucks East (CR2) 142 67.2
West (CR3) 85 71.6
Crane, Concrete North (CR1) 128 67.9
Concrete Mixer Trucks, East (CR2) 142 67.0
Concrete Pump
Truck West (CR3) 85 71.4
North (CR1) 128 50.2
Framing Crane East (CR2) 142 49.3
West (CR3) 85 53.7

It is determined that construction noise levels associated with this project will not create a significant
impact at any surrounding property line with activity limited to the daytime hours of 7 a.m. to 7 p.m.,
as noise levels are expected to remain below 75 dBA at all surrounding noise-sensitive property lines.

Although noise levels are shown to be in compliance with the construction noise limit of 75 dBA, the
following measures should still be practiced as a courtesy to residential neighbors.
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1. Staging areas should be placed as far from occupied receivers as possible on the project site
to limit any additional unnecessary noise exposure at sensitive receivers.

2. Place stationary equipment in locations that will have a lesser noise impact on nearby
sensitive receivers.

3. Turn off equipment when not in use.
4. Limit the use of enunciators or public address systems, except for emergency notifications.

5. Equipment used in construction should be maintained in proper operating condition, and all
loads should be properly secured, to prevent rattling and banging.

6. Schedule work to avoid simultaneous construction activities that both generate high noise
levels.

7. Use equipment with effective mufflers.
8. Minimize the use of backup alarms.

With work limited to daytime hours permissible by the City of San Diego and adherence to the general
good practice construction noise control techniques, temporary construction noise is expected to
remain in compliance with City of San Diego noise limits.

6.0 CONCLUSION

Traffic noise levels at common outdoor use areas are expected to remain below 65 CNEL in the future
noise environment and are therefore anticipated to meet City of San Diego noise regulations as
currently designed.

Due to high exterior noise levels at building facades, an exterior-to-interior analysis was performed
to determine building features necessary to reduce interior noise levels in residential units to 45 CNEL
or less, as required by the State of California and the City of San Diego. As shown above, with the
proposed exterior wall assemblies, all windows and glass doors on residential units should have a
minimum rating of STC 28, and mechanical ventilation should be provided in residential units. With
these project design features in place, interior noise levels are expected to comply with City of San
Diego noise regulations.

Additionally, the proposed common wall assemblies and floor/ceiling assemblies are expected to
meet State of California Building Code requirements for acoustical isolation as designed, provided
proper installation procedures are followed.

Calculations show that noise levels generated by anticipated HVAC units are expected to meet the
applicable nighttime noise limits at surrounding property lines, without considering potential shielding
that could be provided by a parapet wall. No added project design features are deemed necessary
for attenuating these mechanical noise impacts.
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Noise from temporary construction activities is not expected to exceed the applicable construction
noise limits of the City of San Diego at any surrounding residential property line. Construction is
prohibited between the hours of 7 p.m. and 7 a.m. and on Sundays or legal holidays. Standard
construction noise control methods including adhering to permissible hours of operation, maintaining
equipment in proper operating condition, and placing staging areas at furthest locations from noise
sensitive receivers, are expected to be sufficient for reducing noise impacts to surrounding receivers.

7.0 CERTIFICATION

All recommendations for noise control are based on the best information available at the time our
consulting services are provided. However, as there are many factors involved in sound and impact
transmission, and Eilar Associates has no control over the construction, workmanship or materials,
Eilar Associates is specifically not liable for final results of any recommendations or implementation
of the recommendations.

The findings and recommendations of this acoustical analysis report are based on the information
available and are a true and factual analysis of the potential acoustical issues associated with Strauss
Fifth Avenue, to be located in the City of San Diego, California. This report was prepared by Jonathan
Brothers and Amy Hool.

—~

- (L L mn Yool

Jonatt%érothers Senior Acoustical Consultant ~ Amy Hool, rmcuﬁél Acoustical Consultant
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1. DEFERRED APPRONALS : COMPLET E PLANS AND SPECIAICATIONS F OR FIRE. AARM SYSTEMS. FIRE-EXTINGUSHING 5YSTEMS. NCLUDNG
AUTOMATIC SPRMNKLERS AND STANDPPE 5Y5TENG AND OTH R SPECIAL FIRE EXTINGUSHING SYSTENS D RELATED!
SHALL BE SUBMITTED TO CITY OF SANDIEGO FOR REVIEW MND AFPROVAL FRICR TO INSTALLATIONPER CFCO01.2

1. DECORATVE MATERIALS: ALL DECOR ATVE MATERIALS SHALL BE MANTANED IN A FLAME RETARDANT CONCITION.
ANY DECORATION USED INPUBLIC AR A SHALL BE NON-CONBLIST BLE O FLAVEPROOF ED N AN APFROVED NANNER.
(EXMIPLE: DRAPES, CURTANS, SHADES, WNGINGS ETC)

SPPLCARLE STATE CODES
1. 2015 CALF OFR A BLLDING 5T ANDARTE:

PROJECT TITLE

STRAUSS FIFTH AVENUE

APRIVATE HOUSING PROJECT
3534 FIFTH AVENUE
SAN DIEGO, CA 92103

SITE DEVELOPMENT PERMIT

APPLICABLE CODES & STANDARDS

FOMNSTRATIVE CODE C C.R TITLEM PART 1
2 2015 CALF ORMA BULDING CODE (CBCY C.CR. TITLE M PART 2

32013 CALF ORMA ELECTRICAL CODE (CEC) C.C.R. TITLE M PART 3

4 2013 CALF ORMA| CODE (CMC) GCR TITLE M PART &

5 2013 CALF ORMA PLNBING CODE (CPCY C.CR. TITLE M PART 5

n 213 CALF CRMAENSRG OOCE_GERTITLE 4 PRTE

FUEDFRE EE SLENITTEDEY

2 DEFERRED APFROMALE EQUPMENT SHALL |
‘SUCHPLANS SHALL EE APFRIVED B CODEOFFICIAL PRIORTOIN

IRED AFFRONALS MUST BE DETAINED FRIM FIRE FLAN CHECK BEFORE
m srmmm ONLY) CONTRACTOR SHALL: mmmmurmwm S’l‘lflim PRIORTO
OCCUPYING THE BUI

4 ARE SFETYD
14011 AND 1413,

5 ENERGENCY PLANS: SHALL BE SUBNITTED TO THE AIRE CODE OFF 1AL FOR REVIEW AND APFROMAL PRICR TO OCCUPANCY. COMPLETE
mmmnwnmmnmmnnmTr!mmnmiumommmnwm!
SUBNITTED TO AIRE CODE OFF ICIAL F OR REVEW AND,

JOHNSON + CULTURE AND WERE CREATED, EVOLVED AND DEVELOPED F
[PUBLIC AGENCY IS NOT A PUBLICATICN OF SAME.

JOHNSON + CULTURE. FILING

Fire Protection - Fire Department Access

CLASSAFLANE SFREADINDEX 0.5
CLAZSE FLANE SFREADINCEX 2515
CLASSC FLAME SPREAD NDEX T6.200

amnmsmmnm FLOCR-CELING
AND FRERESETIVE m ORROOFCELINGS S4ALL umm B M AFPROVED F RE-RESSTIVE
.KINT SETR

HPENETRATIONS OF PRE-RESSTIVE WALLS, FLOOR-CEILINGS AND ROCF CEILNG S

4. THROLGHPERET RATIONS, THROLG
SHALL BE PROTECTED BY AN APPROVED PENETRATION F RESTOP SYSTEM
FROTECTIONIS NOT REDURED AT STEEL ELECTRICAL BOKES WHERE NOT

5 MEMERANE PENETRATIONG MENERANE
EXCEEDING 1650 LWRE WINWAWIF "EWWWWACF mw OPENINGS mwrm
m M}B RE SEFARATED

1 W WWWURWWKWNAWWWNWYWWUM FRONTHE
STREET ORI MNNUN1TH BY 18" STROKE
NMEERS

3 ARE PROTECTION: AIRE PROTECTION INCLUDING FARE,
SMALL BE INSTALLED AND MADE SERVICEABLE PRIOR TOAND DURING TME OF mmmm

[ COMPLY WTHFRE

uu.a.a:mmu

C.CR TLEM PARTT
nmawmnwsmm ccknn.sxuml
EUL NG STANDARDE CODE. CCR. TITLE24PART 11
m;mamummmmsrmm C.CR TITLE M PART 12
FEGULATIONS C.CR

ERBTIALLEST OF AFPUCASLE STATE STANDWRCES
A NFPALS, 010 ATONATIC SPRINKLER SYSTENS

L NFPA 14, 010 STANDPPE SYSTIEMS AND MOSE SYSTENS:
S NFPAIT, 2000 DRY CHEMICAL EXTINGUSHING SYSTEMS
I NWAW. 2010 STATIONARY PUMPE: FOR AIRE PROTECTION
22 2008 WATER MPORPMWFK FROTECTION
9 WAH 2010 PRVATE FIRE SERVICE MAJI
T.NFPAT2, 2010 NATIONAL FIRE I.“WEE
& NFPANDT, 2008 CLEAN AGENT AIRE EXTINGUZHNG SFSTEMS

ELECTRICAL FANELS MY NOT
OF STAR ENCLOSIRES.
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PENETRATE FIRE RATED WALLS OR CEILING S AT AREA OR OCCUPANCY SEFARATION WALL, MORIZONT AL EXIT WALLS, OR
SHAFT ENCLOSURES. FRESMOKE DAMPERS REQURED AND TO BE INSTALLED PER CEC T16 AT DUCTED AND UNDUCTED
mﬂwlmn&mnmmmwmmuhmammmm
OPENNG § INTO THE CORRIDOR. ACCESS OPENING ONE OR TWO-HOUR RATED ASSEMBLY TO BE.
mwnumwuu
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1. 2010 ADA 5T
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NG NEER MNWMB‘HWWWNWTOMNM“HMMHQ
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T S, SupFRESS
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Fire Protection - Portable Fire Extinguishers Means of Egress
1. LOGTONA
(0ER), TLE T4, 1. G ENT TRAVEL
2 241D C; ATLERST CREFRE J0BCEHALL BE LLOCONGOECES ENT00RSSHAL BE PEMARLE FROM THEIMICE, WTHAJT THEUSE OF A Y ORANY
CHSTANCE FOR EACHBO0) 521 FT. OR PORTICH THERELF ON EACH FLOCR. NOWLEDIGE CREFFORT . ALLLOCHNG DEWCES SHAL BE OF AN APPROVED
3 LABDEC ATLEAST HECSHALL 3 PAMCHARDWARE - EXT ANDEXTT X
ELECTRICAL, OR EQILER ROOM. LCIDUF HORMORE wOT

ICHARTMARE

FRESCONPATIELEWITH THE

4 COOKING GREASE FIREE A MEEK
MSTOMATICFRE smmm STETEM AGENT SHALL BE INSTALLED WITHIN 30F EET OF COMMERCIAL FOOD MEAT FROCESSING
ECUMPMENT.

& DUBING CONSTRUCTION: AT LEAST ONE EXTINGUSHER SMALL BE FROMDED ONEACH FLOOR LEVEL AT EACH STAIRWAY, N AL
mm:mmmmmumﬂw FLANNABLE OF: COMBLET BLE LI O ARE STORED OR: LISED, AND WHERE.
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Fire Protection - Fire Alarm Systems

1. INSTALLATICN: WITHCF G007 ANDNFFA, T2 VISUAL
WAL COMFLY WITH THE PROVEICRE OF NFPATIE.

2 MOMTORNG:

CFOOA

A CORFIOOR WIOTH: THE WIDTH OF CORRIDORS SHALL NOT BE LESS THAN 44" WHEN SERVING AN OCCUPNT LOMD
OF 80 OR MORE CORRIDORS SERVING AND OCCUPANT LOAD OF LEES THAN 50 SHALL NOT BE LESSTHAN 3. THE
RECURED WOTHOF CORRIDORS SHALL BE UNOBSTRUCTED.

i CORRIDOR DO0RCS: ALL mmmvsmmmvsmumm MTO nmmn
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THELETTER'S. WWTOEWHW CR ancmuna
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WAY. THE EGRESS PATH!

il CONTINUOLE AND UNCESTRUCTED MEANS |
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7. POETINGOF ROOM CAPACITY ANY
MILAR WHERE FUED SEATS MRE NOT NETALLED suu. HME Emumm THEROOMFOSTEDINA
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i m WHEN SERVINGMORE THAN2) SPRINKLER HEALS,
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4 o QM DER SN O o
FAN COIL UNIT SCHEDULE CONDENSING UNIT SCHEDULE
MARK MOMINAL CAPACITY BLOWER ELECTRICAL DATA WARK COMPRESSOR CONDEMSER FAM ELECTRICAL DATA
#REA AREA COOLNG OFER.
{E% MAKE/MODEL SERVED T Wr REMARKS AU=0y MAKE /MODEL SER CAP, SEER | W WARKS
T ne. A B SES.E}iE LTIZL CFM | HF YOLT | PH | wea FUSE | Lo, W SERED 'AHTLJCP NO. | RLa/LEA | wO. HP/FLA V| FH | HE | Mo |FUSE (&) " (LBS) REMARKS
Fo-g | MTSUELH ELEV 9720 12000 | 400 | 0.4 | 208/230 | 1 1 5|2 |[(DREEE Bt ELEV 12000 12/14 | 1 08| 1 |Eo | s | 20 | 1sz | 90 DEEDED
REM&RKS: REMARKS:
1. PROVIDE FILTER & TMECLOCK/TSTAT. i F'[?‘U'»'IDE FACTORY INSTALLED CONDENSATE. 2UNP. 1. DISCONMECT SWITCH BY ELECTRICAL CONTRACTOR. 6. PROVIDE ACCESSCRIES FOR LONG LINE APPLCATIONS.
2. DISCORNECT SWITCH Bt ELECTRICAL CONTRA 5. MOUNT 45 HIGH A5 POSSISLE 2. THERMAL EXPANSION VALVE REQUIRED TO OTAIN SYSTEM RATING. 7. PROVIE F TALLED FILTER DRIER
3. SEE PLUMBING DRAWINGE FOR COMDEMSATE 3. TIWE DEL&Y REL&Y REQUIRED TG CHTAIN SYSTEM RATING. B, PROVIDE FACTORY IKSTALLED HI/) PRESSURE SWMCH FOR
4. SYSTEM REFRIGERANT CHARGE IS R—4104 INTERNAL PROTECTION
5. IF SPECIED WOOEL IS OBSOLETE, USE LATEST EQUNALENT MODEL 5, PROVIDE LOW AMBIENT TEMFERATURE KIT,
FAN SCHEDULE AR DISTRIBUTION SCHEDULE
/HHK MAX, uToR b oreR TYRE 12KE MODEL CPM RANGE USE SiE Hax P e EMARK
EF . - =1 | WAk oD Cl TANG 21 . REMARKS
- Fan TOTAL | ESP WT. SERVICE EMATKS (M) (1M} NC
“No./ MAKE MODEL TYFE M () FREM | yp W[ mMes | V| PH | e — - -
- —— g5t TRUAIRE 2100 0-100 Sk b 0.05 30 WITH C.B.D. AND ROUND TO SQUARE ADAFTER
EF-1 PAMASONIC FUBKVM3 DIRECT ORNE | #0/80 | 010 | - - |8z |- 120 2 BATHROOM 00O 23
=5E7 —— E W | sz | TRUARE 2100 101-200 S %6 0.05 30 WITH C.B.D. AND ROUND TO SOUARE ADAFTER
EF-2 LOREN COOK | 330CADWDI | BELT DRWE | 2zz,000| 1.5 | 701 | 10 | — | — [557| 3 | 2500 | GARAGE ExHausT 006 &
2087 moF 5-3 TRUAIRE 201-350 SA B ow B 0.0s a0 WITH O.B.D. AND ROUND TO SOUARE ADAFTER
EF-3 LOREN COOK | 330CADWDI | BELT DRWE | 22,000 1.5 701 | 10 - - |5357| 3 | 2500 | GARAGE EXHAUST 000, =
208/ % -4 TRUAIRE 21080 351-500 A 0«8 0.0s a0 WITH O.B.D. AND ROUND TO SOUARE ADAFTER
EF—+ LOREN COOK | 445CADWDI | BELT DRWE | 34,175| 1.5 | 507 | 15 | — - 53| 3 GARAGE EXHAUST DED .
— —— W] 5-5 THUAIRE A04M 0-100 A Bxg 005 30 WITH O.B.D. AND ROUND TO SOUARE ADAFTER
EF-5 LOREN COOK | 900Mx BELT DRIWE | 800 1818 05 | - - |120| 1 | zo0 TRANSFORMER ExHaUST | (10(4E) 79
— — e E t 5-6 THUAIRE A04M 101-200 =t 10 % 10 005 30 WITH ©.8.0. AND ROUND TO SOQUARE ADAFTER
EF-& LOREN COOK GC740 DIRECT DRIVE| 550 16825 0.5 - - 120 1 50 TRASH ROOM ExHAUST \lxi)i)
p—— 57 TRUAIRE A04M 201-350 =t 12 w12 005 30 WITH ©.H.D. AND ROUND JUARE ADASTER
EF-7 LOREN COOK Z4HLE DIRECT DRIVE | 2,625 | 0.5 | 615 |.25 - - || 1| 210 EE
TV 1E0RFSS VITCHEN EXHALST C. ,_\<_{,_ 5-8 TRUAIRE 40am 351-450 Y 4% 14 0.05 30 WITH QUE.00 AND ROUND TO SQUARE ADAFTER
KEF—1 GE ROMN 42000 | DIRECT ORWE |100/300| - | - - - - o] 75 CHEN EXHAUS EEE)
BROAN 42000 00/ - S s-a | TRUaRE 304m 0-100 SA 8k 0.05 30 | WTH 08D AND ROUND TO SQUARE ADAPTER
5-10 |  TRUMIRE 304M 101-200 SA 10 % 10 0.05 30 WITH O.B.D. AND ROUND TO SQUARE ADAPTER
§-11 |  TRUMIRE 304M 201-350 SA 12 % 12 0.05 30 WITH O.8.D. AND ROUND TO SOUARE ADAPTER
&
REMARKS 23 | sz | TRuaRE 304M 351450 Sh 4x 14 0.05 30 WITH C.B.D. AND ROUND TO SQUARE ADAPTER
VE DS ; . . o 7. PROVIDE VULCAIN ©O CONTROL SYSTEM WITH VFD z0 - - -
1. ALL FANS TO HSVE DISCONNECT SWITCHES (BY ELECTRICAL CONTRACTOR) 51 R 0 51— N 6w i 5 I . AND ROUND TO SQUARE ADAPTER
2" ENERGY STéR RATED THO-SPEED FAN, WIH GCCUPANCY SENSOR, LOW CFM PRE-SET 4ND TWER. 8. PROVIDE LINE VOLTAGE THERMOSTAT. 3| TRuARe S0 01600 > 16«16 oo o WTH 0.8.D. AHD ROUND TO SQUARE ADAPTE
3. EMERGY STAR RATED RANGE HOOC 9, WHOLE HOUSE VENTILATION FAN EATED FOR N AT MAXIMUM OF 1 SONE. g S-14 TRLIAIRE M 0100 ) Bx6 0.05 30 WITH Q80 AND ROUND TD SGUARE ADAPTER
4. DUCTED TYPE. CONFIRM FINISH COLOR WITH ARCHITECT 10.PROVIDE SIGN UNDER SWITCH STATING “FAN IS TO BE LEFT ON TO ENSURE
5 PROVIDE TWO-SFEED FAN. ) INDOOR AR QUALITY.” ! g 5-15 | TRUMIRE 301M 101-200 Sh 2x6 0.05 30 WITH 0.8.0. AND ROUND TO SQUARE ADAFTER
B. PROVDE INLET AND OUTLET GRILLES C/W BIRD AND INSECT SCREEN % TRUAIRE 301M 201-350 £ 6x B 0.05 & WITH 0,50, AND ROUND TO SQUARE ADAPTER
g 5-17 TRUAIRE 301M 351-500 SA 0«8 0.0s 30 WITH ©.8.0. AND ROUND TO SQUARE ADAFTER
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APPENDIX B

Pertinent Sections of the City of San Diego
Noise Element to the General Plan and Municipal Code
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Noise Element

NE-A.2. Assure the appropriateness of proposed developments relative to existing and future
noise levels by consulting the guidelines for noise-compatible land use (shown on Table
NE-3) to minimize the effects on noise-sensitive land uses.

NE-A.3. Limit future residential and other noise-sensitive land uses in areas exposed to high
levels of noise.

NE-A.4. Require an acoustical study consistent with Acoustical Study Guidelines (Table NE-4)
for proposed developments in areas where the existing or future noise level exceeds or
would exceed the “compatible” noise level thresholds as indicated on the Land Use -
Noise Compatibility Guidelines (Table NE-3), so that noise mitigation measures can be
included in the project design to meet the noise guidelines.

NE-A.5. Prepare noise studies to address existing and future noise levels from noise sources that
are specific to a community when updating community plans.

TABLE NE-3 Land Use - Noise Compatibility Guidelines

Exterior Noise Exposure

Land Use Category (dBA CNEL)
60 65 70 75

Parks and Recreational

Parks, Active and Passive Recreation

Outdoor Spectator Sports, Golf Courses; Water Recreational Facilities; Indoor Recreation

Facilities

Agricultural

Crop Raising & Farming; Community Gardens, Aquaculture, Dairies; Horticulture

Nurseries & Greenhouses; Animal Raising, Maintain & Keeping; Commercial Stables

Residential

Single Dwelling Units; Mobile Homes

Multiple Dwelling Units *For uses affected by aircraft noise, refer to Policies NE-D.2. & NE-D.3.

Institutional

Hospitals; Nursing Facilities; Intermediate Care Facilities; Kindergarten through Grade
12Educational Facilities; Libraries; Museums; Child Care Facilities

Other Educational Facilities including Vocational/Trade Schools and Colleges and
Universities

Cemeteries

Retail Sales

Building Supplies/Equipment; Food, Beverages & Groceries; Pets & Pet Supplies; Sundries.
Pharmaceutical, & Convenience Sales; Wearing Apparel & Accessories

City of San Diego General Plan « June 2015



Noise Element

Land Use Category

Exterior Noise Exposure
(dBA CNEL)

60 65 70 7

Commercial Services

Building Services; Business Support; Eating & Drinking; Financial Institutions;
Maintenance & Repair; Personal Services; Assembly & Entertainment (includes public and 50| 50
religious assembly); Radio & Television Studios; Golf Course Support

Visitor Accommodations

45| 45| 45

Offices

Business & Professional; Government; Medical, Dental & Health Practitioner; Regional &

Corporate Headquarters

50| 50

Vehicle and Vehicular Equipment Sales and Services Use

Commercial or Personal Vehicle Repair & Maintenance; Commercial or Personal Vehicle
Sales & Rentals; Vehicle Equipment & Supplies Sales & Rentals; Vehicle Parking

Wholesale, Distribution, Storage Use Category

Equipment & Materials Storage Yards; Moving & Storage Facilities; Warehouse;

Wholesale Distribution

Industrial

Heavy Manufacturing; Light Manufacturing; Marine Industry; Trucking & Transportation

Terminals; Mining & Extractive Industries

Research & Development

50

Indoor Uses

Standard construction methods should attenuate exterior noise to an
acceptable indoor noise level. Refer to Section I.

Compatible
Outdoor Uses| Activities associated with the land use may be carried out.
Indoor Uses Building structure must attenuate exterior noise to the indoor noise level

45. 50 Conditionally indicated by the number (45 or 50) for occupied areas. Refer to Section I.
’ Compatible Outdoor Uses Feasible noise mitigation techniques should be analyzed and incorporated 1
make the outdoor activities acceptable. Refer to Section .

Indoor Uses New construction should not be undertaken.

Incompatible

Outdoor Uses

Severe noise interference makes outdoor activities unacceptable.

N E-8 City of San Diego General Plan « June 2015
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TABLE NE-4 Acoustical Study Guidelines

An acoustical study should include, but is not limited to the following analysis:

Provide noise level measurements to describe existing local conditions and the predominant noise sources.

Measure existing single event noise levels (SENEL, SEL, or Time Above) within airport influence areas.

Estimate existing and projected noise levels (CNEL) and compare them to levels on Table NE-3. For parks, may
consider motor vehicle traffic noise measurements during the one-hour period where the worst-case traffic noise
levels are expected to occur from dawn to dusk at a park.

Recommend appropriate mitigation measures to achieve acceptable noise levels on Table NE-3.

Estimate noise exposure levels with recommended mitigation measures.

Describe a post-project assessment to evaluate the effectiveness of the proposed mitigation measures.

B. Motor Vehicle Traffic Noise

Goal

¢ Minimal excessive motor vehicle traffic noise on residential and other noise-sensitive
land uses.

Discussion

Motor vehicle traffic noise is a major contributor of noise within the City. Excessive noise levels
along arterial roads, interstate freeways, and state highways affect much of the urban
environment. Traffic noise level is dependent upon traffic volume, speed, flow, vehicle mix,
pavement type and condition, the use of barriers, as well as distance to the receptor.

Local roadway design features and traffic management and calming techniques can minimize
noise from traffic speed and frequent vehicle acceleration and deceleration, and innovative
roadway paving material can further reduce traffic noise. Vehicles equipped with a properly
functioning muffler system help to limit excessive exhaust noise. Future use of hybrid transit
buses could help to reduce noise along mixed-use transit corridors.

At higher speeds, typically on freeways, highways and primary arterials, the noise from
tire/pavement interaction can be greater than from vehicle exhaust and engine noise. The use of
lower noise paving surfaces can reduce tire/pavement interaction noise. For noise-sensitive land
uses adjacent to freeways and highways, these uses should be buffered from excessive noise
levels by intervening, less sensitive, industrial-commercial uses or shielded by sound walls or
landscaped berms. The City can, however, influence daily traffic volumes and reduce peak-hour

City of San Diego General Plan « June 2015 N E-9



San Diego Municipal Code Chapter 5: Public Safety, Morals and Welfare

(7-2010)
Article 9.5: Noise Abatement and Control

Division 4: Limits
(“Noise Level Limits, Standards and Control”
added 9-18-1973 by O-11122 N.S.)
(Retitled to “Limits” on 9-22-1976 by O-11916 N.S.)

§59.5.0401 Sound Level Limits

@ It shall be unlawful for any person to cause noise by any means to the extent
that the one—hour average sound level exceeds the applicable limit given in
the following table, at any location in the City of San Diego on or beyond the
boundaries of the property on which the noise is produced. The noise subject
to these limits is that part of the total noise at the specified location that is due
solely to the action of said person.

TABLE OF APPLICABLE LIMITS

Land Use Time of Day One-Hour Average
Sound Level
(decibels)

1. Single Family Residential 7am.to7p.m. 50
7 p.m.to 10 p.m. 45

10 p.m. to 7 a.m. 40

2. Multi-Family Residential 7am.to7p.m. 55
(Up to a maximum density | 7 p.m. to 10 p.m. 50

of 1/2000) 10 p.m. to 7 a.m. 45

3. All other Residential 7am.to7p.m. 60
7p.m.to 10 p.m. 55

10 p.m. to 7 a.m. 50

4. Commercial 7am.to7 p.m. 65
7 p.m. to 10 p.m. 60

10 p.m. to 7 a.m. 60

5. Industrial or Agricultural any time 75

(b) The sound level limit at a location on a boundary between two zoning districts
is the arithmetic mean of the respective limits for the two districts.
Permissible construction noise level limits shall be governed by Sections
59.5.0404 of this article.

Ch. Art. Div.

[ 5 [95] 4 [NEW



San Diego Municipal Code

Chapter 5: Public Safety, Morals and Welfare

(7-2010)

§59.5.0402

Ch. Art. Div.

[ 5 [95] 4 [HEMM

(© Fixed—location public utility distribution or transmission facilities located on
or adjacent to a property line shall be subject to the noise level limits of Part
A. of this section, measured at or beyond six feet from the boundary of the
easement upon which the equipment is located.

(d) This section does not apply to firework displays authorized by permit from the
Fire Department.

(e This section does not apply to noise generated by helicopters at heliports or
helistops authorized by a conditional use permit, nor to any roller coaster
operated on City—owned parkland.

(Amended 9-11-1989 by O-17337 N.S.)
(Amended 11-28-2005 by O-19446 N.S.; effective 2-9-2006.)

Motor Vehicles

@ Off-Highway

(1)

()

Except as otherwise provided for in this article, it shall be unlawful to
operate any motor vehicle of any type on any site, other than on a
public street or highway as defined in the California Vehicle Code, in
any manner so as to cause noise in excess of those noise levels
permitted for on— highway motor vehicles as specified in the table for
“45 mile— per—hour or less speed limits” contained in Section 23130 of
the California Vehicle Code, and as corrected for distances set forth in
subsection A.2. below.

Corrections

The maximum noise level as the off-highway vehicle passes may be
measured at a distance of other than fifty (50) feet from the center line
of travel, provided the measurement is further adjusted by adding
algebraically the applicable correction as follows:



San Diego Municipal Code Chapter 5: Public Safety, Morals and Welfare

(7-2010)

§59.5.0403

Distance (Feet) Correction
(decibels)
25 -6
28 -5
32 -4
35 -3
40 -2
45 -1
50 0
(preferred
distance)
56 +1
63 +2
70 +3
80 +4
90 +5
100 +6

3) A measured noise level thus corrected shall be deemed in violation of
this section if it exceeds the applicable noise—level limit as specified
above.

(b) Nothing in this section shall apply to authorized emergency vehicles when
being used in emergency situations, including the blowing of sirens and/or
horns.

(“Motor Vehicles” renumbered from Sec. 59.5.0403 on 9—22-1976 by O-11916 N.S.)

Watercraft

Violations for excessive noise of watercraft operating in waters under the jurisdiction
of The City of San Diego shall be prosecuted under applicable provisions of the
California Harbors and Navigation Code. Permits issued by The City of San Diego
for the operation of watercraft not in compliance with noise criteria of the Harbors
and Navigation Code shall be reviewed and approved by the Administrator prior to
issuance.

(“Watercraft” renumbered from Sec. 59.5.0407 and amended 9—-22—-1976 by

O-11916 N.S.) o At D
. It. V.

[ 5 [95] 4 [NENM



San Diego Municipal Code Chapter 5: Public Safety, Morals and Welfare

(7-2010)

§59.5.0404

§59.5.0406

Ch. Art. Div.

[ 5 [95] 4 I

Construction Noise

(a)

(b)

(©)

It shall be unlawful for any person, between the hours of 7:00 p.m. of any day
and 7:00 a.m. of the following day, or on legal holidays as specified in
Section 21.04 of the San Diego Municipal Code, with exception of Columbus
Day and Washington’s Birthday, or on Sundays, to erect, construct, demolish,
excavate for, alter or repair any building or structure in such a manner as to
create disturbing, excessive or offensive noise unless a permit has been
applied for and granted beforehand by the Noise Abatement and Control
Administrator. In granting such permit, the Administrator shall consider
whether the construction noise in the vicinity of the proposed work site would
be less objectionable at night than during the daytime because of different
population densities or different neighboring activities; whether obstruction
and interference with traffic particularly on streets of major importance,
would be less objectionable at night than during the daytime; whether the type
of work to be performed emits noises at such a low level as to not cause
significant disturbances in the vicinity of the work site; the character and
nature of the neighborhood of the proposed work site; whether great economic
hardship would occur if the work were spread over a longer time; whether
proposed night work is in the general public interest; and he shall prescribe
such conditions, working times, types of construction equipment to be used,
and permissible noise levels as he deems to be required in the public interest.

Except as provided in subsection C. hereof, it shall be unlawful for any
person, including The City of San Diego, to conduct any construction activity
S0 as to cause, at or beyond the property lines of any property zoned
residential, an average sound level greater than 75 decibels during the 12—
hour period from 7:00 a.m. to 7:00 p.m.

The provisions of subsection B. of this section shall not apply to construction
equipment used in connection with emergency work, provided the
Administrator is notified within 48 hours after commencement of work.

(Amended 1-3-1984 by O-16100 N.S.)

Refuse Vehicles and Parking Lot Sweepers

No person shall operate or permit to be operated a refuse compacting, processing, or
collection vehicle between the hours of 7:00 p.m. to 6:00 a.m. or a parking lot
sweeper between the hours of 7:00 p.m. to 7:00 a.m. in any residential area unless a
permit has been applied for and granted by the Administrator.

(“Refuse Vehicles” added 9-18-1973 by O-11122 N.S.; amended 9-22-1976 by
0-11916 N.S))

(Amended 6-9-2010 by O-19960 N.S.; effective 7-9-2010.)
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INPUT: ROADWAYS

B50405N1

Eilar Associates, Inc.
JB

INPUT: ROADWAYS

28 July 2015
TNM 2.5

Average pavement type shall be used unless

PROJECT/CONTRACT: B50405N1 a State highway agency substantiates the use

RUN: Calibration of a different type with the approval of FHWA

Roadway Points

Name Width Name No. Coordinates (pavement) Flow Control Segment

X Y 4 Control  Speed Percent Pvmt On
Device Constraint Vehicles Type Struct?
Affected
ft ft ft ft mph %

5th Avenue 24.0 pointl 1 124.9 -350.3 294.00 Average
point2 2 119.1 428.7 288.00

4th Avenue 24.0 point3 3 -246.8 321.7 294.00 Average
point4 4 -246.8 -19.7 297.00 Average
point5 5 -239.9 -62.1 296.00 Average
point6 6 -213.6 -148.0 296.00 Average
point7 7 -170.1 -235.1 296.00 Average
point8 8 -163.2 -255.7 295.00 Average
point9 9 -158.6 -432.1 293.00

6th Ave SB 24.0 pointl2 12 372.3 374.1 283.00 Average
point13 13 378.5 -352.6 297.00

6th Ave NB 24.0 pointl6 16 402.5 -309.2 294.00 Average
pointl7 17 393.0 364.0 284.00

CA 163 NB 24.0 pointl8 18 1,367.9 -769.3 188.00 Average
point19 19 1,348.7 -630.0 190.00 Average
point20 20 1,334.8 -468.9 193.00 Average
point21 21 1,326.1 -287.3 196.00 Average
point22 22 1,327.4 -155.2 199.00 Average
point23 23 1,330.7 -27.9 201.00 Average
point24 24 1,367.3 385.3 212.00 Average
point25 25 1,378.5 511.2 216.00 Average
point26 26 1,377.2 665.7 222.00 Average
point27 27 1,362.6 848.6 228.00 Average
point28 28 1,359.4 912.1 231.00

CA 163 SB 24.0 point29 29 1,317.7 899.5 229.00 Average

C:\TNM25\B50405N1\Calibration

28 July 2015




INPUT: ROADWAYS B50405N1
point30 30 1,322.3 820.7 226.00 Average
point31 31 1,321.0 715.2 222.00 Average
point32 32 1,305.1 542.2 216.00 Average
point33 33 1,293.6 407.6 212.00 Average
point34 34 1,273.2 210.9 206.00 Average
point35 35 1,260.5 67.8 205.00 Average
point36 36 1,253.2 -61.8 202.00 Average
point37 37 1,251.2 -292.5 198.00 Average
point38 38 1,259.8 -486.8 194.00 Average
point39 39 1,290.6 -767.9 189.00

C:\TNM25\B50405N1\Calibration 2 28 July 2015




INPUT: TRAFFIC FOR LAeglh Volumes B50405N1
Eilar Associates, Inc. 28 July 2015
JB TNM 2.5
INPUT: TRAFFIC FOR LAeqlh Volumes
PROJECT/CONTRACT: B50405N1
RUN: Calibration
Roadway Points
Name Name No. [Segment
Autos MTrucks HTrucks Buses Motorcycles
\% S \% S \% S \% S \% S
veh/hr mph veh/hr mph veh/hr mph |veh/hr mph |veh/hr mph
5th Avenue pointl 1 642 30 6 30 12 30 0 0 0 0
point2 2
4th Avenue point3 3 397 30 8 30 4 30 0 0 0 0
point4 4 397 30 8 30 4 30 0 0 0 0
point5 5 397 30 8 30 4 30 0 0 0 0
point6 6 397 30 8 30 4 30 0 0 0 0
point7 7 397 30 8 30 4 30 0 0 0 0
point8 8 397 30 8 30 4 30 0 0 0 0
point9 9
6th Ave SB point12 12 689 30 14 30 7 30 0 0 0 0
point13 13
6th Ave NB point16 16 689 30 14 30 7 30 0 0 0 0
pointl7 17
CA 163 NB point18 18 2994 55 67 55 26 55 0 0 0 0
point19 19 2994 55 67 55 26 55 0 0 0 0
point20 20 2994 55 67 55 26 55 0 0 0 0
point21 21 2994 55 67 55 26 55 0 0 0 0
point22 22 2994 55 67 55 26 55 0 0 0 0
point23 23 2994 55 67 55 26 55 0 0 0 0
point24 24 2994 55 67 55 26 55 0 0 0 0
point25 25 2994 55 67 55 26 55 0 0 0 0
point26 26 2994 55 67 55 26 55 0 0 0 0
point27 27 2994 55 67 55 26 55 0 0 0 0
C:\TNM25\B50405N1\Calibration 1

28 July 201t



INPUT: TRAFFIC FOR LAeglh Volumes B50405N1

point28 28
CA 163 SB point29 29 3560 55 80 55 30 55 0 0 0 0

point30 30 3560 55 80 55 30 55 0 0 0 0
point31 31 3560 55 80 55 30 55 0 0 0 0
point32 32 3560 55 80 55 30 55 0 0 0 0
point33 33 3560 55 80 55 30 55 0 0 0 0
point34 34 3560 55 80 55 30 55 0 0 0 0
point35 35 3560 55 80 55 30 55 0 0 0 0
point36 36 3560 55 80 55 30 55 0 0 0 0
point37 37 3560 55 80 55 30 55 0 0 0 0
point38 38 3560 55 80 55 30 55 0 0 0 0
point39 39

C:\TNM25\B50405N1\Calibration 2

28 July 201t



INPUT: RECEIVERS

B50405N1

Eilar Associates, Inc. 28 July 2015

JB TNM 2.5

INPUT: RECEIVERS

PROJECT/CONTRACT: B50405N1

RUN: Calibration

Receiver

Name No. #DUs Coordinates (ground) ‘Height Input Sound Levels and Criteria Active
X Y ‘above Existing Impact Criteria NR in

‘Ground LAeqlh LAeqlh Sub’l Goal Calc.

ft ft ft dBA dBA dB dB

Calibration 1 1 77.0 45.0 291.00‘ 5.00 0.00 66 10.0 80 Y

C:\TNM25\B50405N1\Calibration 1

28 July 201t



INPUT: BARRIERS B50405N1

Eilar Associates, Inc. 28 July 2015

JB TNM 2.5

INPUT: BARRIERS

PROJECT/CONTRACT: B50405N1

RUN: Calibration

Barrier Points

Name Type Height If Wall If Berm Add'tnl | Name No. |Coordinates (bottom) Height Segment

Min Max  $per $per Top Run:Rise $ per X Y at Seg Ht Perturbs |On Important
Unit Unit Width Unit Point Incre- |#Up |#Dn |Struct?|Reflec-
Area Vol. Length ment tions?
ft ft $/sqft $lcuyd ft ft:ft $/ft ft ft ft ft

3580 5th w 0.00 99.99 0.00 0.00| point86 86 -60.6 351.4 291.00 20.00 0.00 0 0
point87 87 73.4 349.8 291.00 20.00 0.00 0 0
point88 88 74.0 289.4 291.00 20.00 0.00 0 0
point89 89 -58.4 289.4 291.00 20.00 0.00 0 0
point90 90 -60.6 351.4 291.00 20.00

3558 5th -1 w 0.00 99.99 0.00 0.00| point91 91 25.7 284.0 292.00 12.00 0.00 0 0
point92 92 68.3 283.3 292.00 12.00 0.00 0 0
point93 93 73.7 262.2 292.00 12.00 0.00 0 0
point94 94 235 260.3 292.00 12.00 0.00 0 0
point95 95 25.7 284.0 292.00 12.00

3558 5th-2 w 0.00 99.99 0.00 0.00| point96 96 -24.8 261.0 292.00 12.00 0.00 0 0
point97 97 -25.4 284.0 292.00 12.00 0.00 0 0
point98 98 21.3 284.0 292.00 12.00 0.00 0 0
point99 99 20.6 261.9 292.00 12.00 0.00 0 0
point100 100 -24.8 261.0 292.00 12.00

3558 5th-3 w 0.00 99.99 0.00 0.00| point101 101 -25.1 236.0 292.00 12.00 0.00 0 0
point102 102 25.7 236.0 292.00 12.00 0.00 0 0
point103 103 23.2 215.6 292.00 12.00 0.00 0 0
point104 104 -235 215.2  292.00 12.00 0.00 0 0
point105 105 -25.1 236.0 292.00 12.00

3558 5th-4 w 0.00 99.99 0.00 0.00| point106 106 25.7 236.0 292.00 12.00 0.00 0 0
point107 107 74.7 234.4  292.00 12.00 0.00 0 0
point108 108 73.4 211.7 292.00 12.00 0.00 0 0
point109 109 27.7 212.7 292.00 12.00 0.00 0 0
point110 110 25.7 236.0 292.00 12.00

3558 5th-5 w 0.00 99.99 0.00 0.00| point11l 111 -58.4 272.8 292.00 12.00 0.00 0 0
point112 112 -33.1 271.8 292.00 12.00 0.00 0 0
point113 113 -34.1 2245 292.00 12.00 0.00 0 0
point114 114 -59.6 226.7 292.00 12.00 0.00 0 0
point115 115 -58.4 272.8 292.00 12.00

Webster Building w 0.00 99.99 0.00 0.00| point116 116 -58.1 -52.6  294.00, 36.00 0.00 0 0
point117 117 72.8 -53.3 294.00, 36.00 0.00 0 0
point118 118 73.5 -73.8  294.00f 36.00 0.00 0 0
point119 119 76.2 -74.4  294.00, 36.00 0.00 0 0
point120 120 77.3 -99.7 294.00, 36.00 0.00 0 0
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INPUT: BARRIERS B50405N1

point121 121 74.1 -100.1  294.00 36.00 0.00 0 0
point122 122 74.4 -114.0 294.00 36.00 0.00 0 0
point123 123 70.2 -114.2  294.00 36.00 0.00 0 0
point124 124 71.0 -138.5 294.00 36.00 0.00 0 0
point125 125 51.7 -138.5 294.00 36.00 0.00 0 0
point126 126 51.7 -140.5 294.00 36.00 0.00 0 0
point127 127 20.6 -140.8 294.00 36.00 0.00 0 0
point128 128 19.8 -138.5 294.00 36.00 0.00 0 0
point129 129 -56.7 -140.4  294.00 36.00 0.00 0 0
point130 130 -58.1 -52.6  294.00 36.00
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INPUT: BUILDING ROWS B50405N1

Eilar Associates, Inc. 28 July 2015
JB TNM 2.5
INPUT: BUILDING ROWS
PROJECT/CONTRACT: B50405N1
RUN: Calibration
Building Row Points
Name Average Building No. Coordinates (ground)
Height Percent X Y z
ft % ft ft ft
Buildingl 15.00 80 1 148.6 352.1 288.00
2 334.0 352.9 284.00
3 348.3 80.0 294.00
4 151.8 83.2 291.00
5 148.6 352.0 288.00
Building2 15.00 80 6 164.6 25.2 291.00
7 342.0 24.4 295.00
8 347.5 -344.7 298.00
9 162.5 -344.7 294.00
10 164.6 25.1 291.00
Building3 15.00 80 11 -207.0 356.1 294.00
12 -86.0 353.7 292.00
13 -76.5 -135.6 296.00
14 -172.0 -137.1 296.00
15 -208.6 -25.0 297.00
16 -207.0 356.0 294.00
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INPUT: TERRAIN LINES

Eilar Associates, Inc.
JB

INPUT: TERRAIN LINES

28 July 2015
TNM 2.5

PROJECT/CONTRACT: B50405N1
RUN: Calibration
Terrain Line Points
Name No. Coordinates (ground)
X Y Z
ft ft ft
Terrain Linel 1 1,265.7 -763.1 187.00
2 1,234.6 -494.2 194.00
3 1,227.5 -168.0 201.00
4 1,242.9 130.2 209.00
5 1,268.2 411.2 213.00
6 1,288.3 634.5 220.00
7 1,294.5 863.7 230.00
Terrain Line2 8 1,215.6 -766.0 190.00
9 1,187.5 -465.7 212.00
10 1,180.9 -243.0 207.00
11 1,205.7 136.4 237.00
12 1,234.3 444.6 222.00
13 1,262.0 696.0 240.00
14 1,262.0 901.9 243.00
Terrain Line3 15 768.1 -768.6 288.00
16 782.3 -369.5 289.00
17 790.9 180.7 282.00
18 788.0 403.0 280.00
19 443.1 408.7 280.00
20 428.9 565.5 281.00
21 930.6 568.3 280.00
22 967.6 853.4 280.00
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RESULTS: SOUND LEVELS B50405N1
Eilar Associates, Inc. 28 July 2015
JB TNM 2.5

RESULTS: SOUND LEVELS
PROJECT/CONTRACT:
RUN:

BARRIER DESIGN:

ATMOSPHERICS:

B50405N1
Calibration

INPUT HEIGHTS

68 deg F, 50% RH

Calculated with TNM 2.5

Average pavement type shall be used unless
a State highway agency substantiates the use
of a different type with approval of FHWA.

Receiver
Name No. #DUs Existing |No Barrier With Barrier
LAeqlh |LAeqlh Increase over existing Type Calculated Noise Reduction
Calculated Crit'n Calculated Crit'n Impact LAeqlh Calculated ‘Goal Calculated
Sub'l Inc ‘ minus
Goal
dBA dBA dBA dB dB dBA dB dB dB
Calibration 1 0.0] 61.6 66 61.6 10 - 61.6 0.0| 8 -8.0
Dwelling Units #DUs Noise Reduction
Min Avg Max
dB dB dB
All Selected 1 0.0 0.0 0.0
All Impacted 0 0.0 0.0 0.0
All that meet NR Goal 0 0.0 0.0 0.0
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INPUT: TRAFFIC FOR LAeglh Volumes B50405N1
Eilar Associates, Inc. 28 July 2015
JB TNM 2.5
INPUT: TRAFFIC FOR LAeqlh Volumes
PROJECT/CONTRACT: B50405N1
RUN: Current
Roadway Points
Name Name No. [Segment
Autos MTrucks HTrucks Buses Motorcycles
\% S \% S \% S \% S \% S
veh/hr mph veh/hr mph veh/hr mph |veh/hr mph |veh/hr mph
5th Avenue pointl 1 788 30 16 30 8 30 0 0 0 0
point2 2
4th Avenue point3 3 371 30 8 30 4 30 0 0 0 0
point4 4 371 30 8 30 4 30 0 0 0 0
point5 5 371 30 8 30 4 30 0 0 0 0
point6 6 371 30 8 30 4 30 0 0 0 0
point7 7 371 30 8 30 4 30 0 0 0 0
point8 8 371 30 8 30 4 30 0 0 0 0
point9 9
6th Ave SB point12 12 644 30 13 30 7 30 0 0 0 0
point13 13
6th Ave NB point16 16 644 30 13 30 7 30 0 0 0 0
pointl7 17
CA 163 NB point18 18 2801 55 63 55 24 55 0 0 0 0
point19 19 2801 55 63 55 24 55 0 0 0 0
point20 20 2801 55 63 55 24 55 0 0 0 0
point21 21 2801 55 63 55 24 55 0 0 0 0
point22 22 2801 55 63 55 24 55 0 0 0 0
point23 23 2801 55 63 55 24 55 0 0 0 0
point24 24 2801 55 63 55 24 55 0 0 0 0
point25 25 2801 55 63 55 24 55 0 0 0 0
point26 26 2801 55 63 55 24 55 0 0 0 0
point27 27 2801 55 63 55 24 55 0 0 0 0
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INPUT: TRAFFIC FOR LAeglh Volumes B50405N1
point28 28

CA 163 SB point29 29 3330 55 75 55 29 55 0 0 0 0
point30 30 3330 55 75 55 29 55 0 0 0 0
point31 31 3330 55 75 55 29 55 0 0 0 0
point32 32 3330 55 75 55 29 55 0 0 0 0
point33 33 3330 55 75 55 29 55 0 0 0 0
point34 34 3330 55 75 55 29 55 0 0 0 0
point35 35 3330 55 75 55 29 55 0 0 0 0
point36 36 3330 55 75 55 29 55 0 0 0 0
point37 37 3330 55 75 55 29 55 0 0 0 0
point38 38 3330 55 75 55 29 55 0 0 0 0
point39 39
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INPUT: RECEIVERS B50405N1
Eilar Associates, Inc. 28 July 2015
JB TNM 2.5
INPUT: RECEIVERS
PROJECT/CONTRACT: B50405N1
RUN: Current
Receiver
Name No. #DUs Coordinates (ground) Height Input Sound Levels and Criteria Active
X Y above Existing Impact Criteria NR in
Ground LAeqlh LAeqlh Sub’l Goal Calc.
ft ft ft dBA dBA dB dB
R1 1 1 75.0 210.0 291.00 5.00 0.00 66 10.0 80 Y
R2 3 1 75.0 195.0 291.00 5.00 0.00 66 10.0 80 Y
R3 4 1 75.0 180.0 291.00 5.00 0.00 66 10.0 80 Y
R4 5 1 75.0 165.0 291.00 5.00 0.00 66 10.0 80 Y
R5 6 1 75.0 150.0 291.00 5.00 0.00 66 10.0 80 Y
R6 7 1 75.0 135.0 291.00 5.00 0.00 66 10.0 80 Y
R7 8 1 75.0 120.0 291.00 5.00 0.00 66 10.0 80 Y
R8 9 1 75.0 105.0 291.00 5.00 0.00 66 10.0 80 Y
R9 10 1 75.0 90.0 291.00 5.00 0.00 66 10.0 80 Y
R10 11 1 75.0 75.0 291.00 5.00 0.00 66 10.0 80 Y
R11 12 1 75.0 60.0 291.00 5.00 0.00 66 10.0 80 Y
R12 13 1 75.0 45.0 291.00 5.00 0.00 66 10.0 80 Y
R13 14 1 75.0 30.0 291.00 5.00 0.00 66 10.0 80 Y
R14 15 1 75.0 15.0 291.00 5.00 0.00 66 10.0 80 Y
R15 16 1 75.0 0.0 291.00 5.00 0.00 66 10.0 80 Y
R16 17 1 75.0 -15.0 291.00 5.00 0.00 66 10.0 80 Y
R17 18 1 75.0 -30.0 291.00 5.00 0.00 66 10.0 80 Y
R18 19 1 75.0 -45.0 291.00 5.00 0.00 66 10.0 80 Y
R19 21 1 60.0 210.0 291.00 5.00 0.00 66 10.0 80 Y
R20 22 1 60.0 195.0 291.00 5.00 0.00 66 10.0 80 Y
R21 23 1 60.0 180.0 291.00 5.00 0.00 66 10.0 80 Y
R22 24 1 60.0 165.0 291.00 5.00 0.00 66 10.0 80 Y
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INPUT: RECEIVERS B50405N1

R23 25 1 60.0 150.0 291.00 5.00 0.00 66 10.0 80 Y
R24 26 1 60.0 135.0 291.00 5.00 0.00 66 10.0 80 Y
R25 27 1 60.0 120.0 291.00 5.00 0.00 66 10.0 80 Y
R26 28 1 60.0 105.0 291.00 5.00 0.00 66 10.0 80 Y
R27 29 1 60.0 90.0 291.00 5.00 0.00 66 10.0 80 Y
R28 30 1 60.0 75.0 291.00 5.00 0.00 66 10.0 80 Y
R29 31 1 60.0 60.0 291.00 5.00 0.00 66 10.0 80 Y
R30 32 1 60.0 45.0 291.00 5.00 0.00 66 10.0 80 Y
R31 33 1 60.0 30.0 291.00 5.00 0.00 66 10.0 80 Y
R32 34 1 60.0 15.0 291.00 5.00 0.00 66 10.0 80 Y
R33 35 1 60.0 0.0 291.00 5.00 0.00 66 10.0 80 Y
R34 36 1 60.0 -15.0 291.00 5.00 0.00 66 10.0 80 Y
R35 37 1 60.0 -30.0 291.00 5.00 0.00 66 10.0 80 Y
R36 38 1 60.0 -45.0 291.00 5.00 0.00 66 10.0 80 Y
R37 39 1 45.0 210.0 292.00 5.00 0.00 66 10.0 80 Y
R38 40 1 45.0 195.0 292.00 5.00 0.00 66 10.0 80 Y
R39 41 1 45.0 180.0 292.00 5.00 0.00 66 10.0 80 Y
R40 42 1 45.0 165.0 292.00 5.00 0.00 66 10.0 80 Y
R41 43 1 45.0 150.0 292.00 5.00 0.00 66 10.0 80 Y
R42 44 1 45.0 135.0 292.00 5.00 0.00 66 10.0 80 Y
R43 45 1 45.0 120.0 292.00 5.00 0.00 66 10.0 80 Y
R44 46 1 45.0 105.0 292.00 5.00 0.00 66 10.0 80 Y
R45 47 1 45.0 90.0 292.00 5.00 0.00 66 10.0 80 Y
R46 48 1 45.0 75.0 292.00 5.00 0.00 66 10.0 80 Y
R47 49 1 45.0 60.0 292.00 5.00 0.00 66 10.0 80 Y
R48 50 1 45.0 45.0 292.00 5.00 0.00 66 10.0 80 Y
R49 51 1 45.0 30.0 292.00 5.00 0.00 66 10.0 80 Y
R50 52 1 45.0 15.0 292.00 5.00 0.00 66 10.0 80 Y
R51 53 1 45.0 0.0 292.00 5.00 0.00 66 10.0 80 Y
R52 54 1 45.0 -15.0 292.00 5.00 0.00 66 10.0 80 Y
R53 55 1 45.0 -30.0 292.00 5.00 0.00 66 10.0 80 Y
R54 56 1 45.0 -45.0 292.00 5.00 0.00 66 10.0 80 Y
R55 57 1 30.0 210.0 292.00 5.00 0.00 66 10.0 80 Y
R56 58 1 30.0 195.0 292.00 5.00 0.00 66 10.0 80 Y
R57 59 1 30.0 180.0 292.00 5.00 0.00 66 10.0 80 Y
R58 60 1 30.0 165.0 292.00 5.00 0.00 66 10.0 80 Y
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INPUT: RECEIVERS B50405N1

R59 61 1 30.0 150.0 292.00 5.00 0.00 66 10.0 80 Y
R60 62 1 30.0 135.0 292.00 5.00 0.00 66 10.0 80 Y
R61 63 1 30.0 120.0 292.00 5.00 0.00 66 10.0 80 Y
R62 64 1 30.0 105.0 292.00 5.00 0.00 66 10.0 80 Y
R63 65 1 30.0 90.0 292.00 5.00 0.00 66 10.0 80 Y
R64 66 1 30.0 75.0 292.00 5.00 0.00 66 10.0 80 Y
R65 67 1 30.0 60.0 292.00 5.00 0.00 66 10.0 80 Y
R66 68 1 30.0 45.0 292.00 5.00 0.00 66 10.0 80 Y
R67 69 1 30.0 30.0 292.00 5.00 0.00 66 10.0 80 Y
R68 70 1 30.0 15.0 292.00 5.00 0.00 66 10.0 80 Y
R69 71 1 30.0 0.0 292.00 5.00 0.00 66 10.0 80 Y
R70 72 1 30.0 -15.0 292.00 5.00 0.00 66 10.0 80 Y
R71 73 1 30.0 -30.0 292.00 5.00 0.00 66 10.0 80 Y
R72 74 1 30.0 -45.0 292.00 5.00 0.00 66 10.0 80 Y
R73 75 1 15.0 210.0 292.00 5.00 0.00 66 10.0 80 Y
R74 76 1 15.0 195.0 292.00 5.00 0.00 66 10.0 80 Y
R75 77 1 15.0 180.0 292.00 5.00 0.00 66 10.0 80 Y
R76 78 1 15.0 165.0 292.00 5.00 0.00 66 10.0 80 Y
R77 79 1 15.0 150.0 292.00 5.00 0.00 66 10.0 80 Y
R78 80 1 15.0 135.0 292.00 5.00 0.00 66 10.0 80 Y
R79 81 1 15.0 120.0 292.00 5.00 0.00 66 10.0 80 Y
R80 82 1 15.0 105.0 292.00 5.00 0.00 66 10.0 80 Y
R81 83 1 15.0 90.0 292.00 5.00 0.00 66 10.0 80 Y
R82 84 1 15.0 75.0 292.00 5.00 0.00 66 10.0 80 Y
R83 85 1 15.0 60.0 292.00 5.00 0.00 66 10.0 80 Y
R84 86 1 15.0 45.0 292.00 5.00 0.00 66 10.0 80 Y
R85 87 1 15.0 30.0 292.00 5.00 0.00 66 10.0 80 Y
R86 88 1 15.0 15.0 292.00 5.00 0.00 66 10.0 80 Y
R87 89 1 15.0 0.0 292.00 5.00 0.00 66 10.0 80 Y
R88 90 1 15.0 -15.0 292.00 5.00 0.00 66 10.0 80 Y
R89 91 1 15.0 -30.0 292.00 5.00 0.00 66 10.0 80 Y
R90 92 1 15.0 -45.0 292.00 5.00 0.00 66 10.0 80 Y
R91 93 1 0.0 210.0 292.00 5.00 0.00 66 10.0 80 Y
R92 94 1 0.0 195.0 292.00 5.00 0.00 66 10.0 80 Y
R93 95 1 0.0 180.0 292.00 5.00 0.00 66 10.0 80 Y
R94 96 1 0.0 165.0 292.00 5.00 0.00 66 10.0 80 Y
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INPUT: RECEIVERS B50405N1

R95 97 1 0.0 150.0 292.00 5.00 0.00 66 10.0 80 Y
R96 98 1 0.0 135.0 292.00 5.00 0.00 66 10.0 80 Y
R97 99 1 0.0 120.0 292.00 5.00 0.00 66 10.0 80 Y
R98 100 1 0.0 105.0 292.00 5.00 0.00 66 10.0 80 Y
R99 101 1 0.0 90.0 292.00 5.00 0.00 66 10.0 80 Y
R100 102 1 0.0 75.0 292.00 5.00 0.00 66 10.0 80 Y
R101 103 1 0.0 60.0 292.00 5.00 0.00 66 10.0 80 Y
R102 104 1 0.0 45.0 292.00 5.00 0.00 66 10.0 80 Y
R103 105 1 0.0 30.0 292.00 5.00 0.00 66 10.0 80 Y
R104 106 1 0.0 15.0 292.00 5.00 0.00 66 10.0 80 Y
R105 107 1 0.0 0.0 292.00 5.00 0.00 66 10.0 80 Y
R106 108 1 0.0 -15.0 292.00 5.00 0.00 66 10.0 80 Y
R107 109 1 0.0 -30.0 292.00 5.00 0.00 66 10.0 80 Y
R108 110 1 0.0 -45.0 292.00 5.00 0.00 66 10.0 80 Y
R109 111 1 -15.0 210.0 292.50 5.00 0.00 66 10.0 80 Y
R110 112 1 -15.0 195.0 292.50 5.00 0.00 66 10.0 80 Y
R111 113 1 -15.0 180.0 292.50 5.00 0.00 66 10.0 80 Y
R112 114 1 -15.0 165.0 292.50 5.00 0.00 66 10.0 80 Y
R113 115 1 -15.0 150.0 292.50 5.00 0.00 66 10.0 80 Y
R114 116 1 -15.0 135.0 292.50 5.00 0.00 66 10.0 80 Y
R115 117 1 -15.0 120.0 292.50 5.00 0.00 66 10.0 80 Y
R116 118 1 -15.0 105.0 292.50 5.00 0.00 66 10.0 80 Y
R117 119 1 -15.0 90.0 292.50 5.00 0.00 66 10.0 80 Y
R118 120 1 -15.0 75.0 292.50 5.00 0.00 66 10.0 80 Y
R119 121 1 -15.0 60.0 292.50 5.00 0.00 66 10.0 80 Y
R120 122 1 -15.0 45.0 292.50 5.00 0.00 66 10.0 80 Y
R121 123 1 -15.0 30.0 292.50 5.00 0.00 66 10.0 80 Y
R122 124 1 -15.0 15.0 292.50 5.00 0.00 66 10.0 80 Y
R123 125 1 -15.0 0.0 292.50 5.00 0.00 66 10.0 80 Y
R124 126 1 -15.0 -15.0 292.50 5.00 0.00 66 10.0 80 Y
R125 127 1 -15.0 -30.0 292.50 5.00 0.00 66 10.0 80 Y
R126 128 1 -15.0 -45.0 292.50 5.00 0.00 66 10.0 80 Y
R127 129 1 -30.0 210.0 292.50 5.00 0.00 66 10.0 80 Y
R128 130 1 -30.0 195.0 292.50 5.00 0.00 66 10.0 80 Y
R129 131 1 -30.0 180.0 292.50 5.00 0.00 66 10.0 80 Y
R130 132 1 -30.0 165.0 292.50 5.00 0.00 66 10.0 80 Y
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INPUT: RECEIVERS B50405N1

R131 133 1 -30.0 150.0 292.50 5.00 0.00 66 10.0 80 Y
R132 134 1 -30.0 135.0 292.50 5.00 0.00 66 10.0 80 Y
R133 135 1 -30.0 120.0 292.50 5.00 0.00 66 10.0 80 Y
R134 136 1 -30.0 105.0 292.50 5.00 0.00 66 10.0 80 Y
R135 137 1 -30.0 90.0 292.50 5.00 0.00 66 10.0 80 Y
R136 138 1 -30.0 75.0 292.50 5.00 0.00 66 10.0 80 Y
R137 139 1 -30.0 60.0 292.50 5.00 0.00 66 10.0 80 Y
R138 140 1 -30.0 45.0 292.50 5.00 0.00 66 10.0 80 Y
R139 141 1 -30.0 30.0 292.50 5.00 0.00 66 10.0 80 Y
R140 142 1 -30.0 15.0 292.50 5.00 0.00 66 10.0 80 Y
R141 143 1 -30.0 0.0 292.50 5.00 0.00 66 10.0 80 Y
R142 144 1 -30.0 -15.0 292.50 5.00 0.00 66 10.0 80 Y
R143 145 1 -30.0 -30.0 292.50 5.00 0.00 66 10.0 80 Y
R144 146 1 -30.0 -45.0 292.50 5.00 0.00 66 10.0 80 Y
R145 147 1 -45.0 210.0 292.50 5.00 0.00 66 10.0 80 Y
R146 148 1 -45.0 195.0 292.50 5.00 0.00 66 10.0 80 Y
R147 149 1 -45.0 180.0 292.50 5.00 0.00 66 10.0 80 Y
R148 150 1 -45.0 165.0 292.50 5.00 0.00 66 10.0 80 Y
R149 151 1 -45.0 150.0 292.50 5.00 0.00 66 10.0 80 Y
R150 152 1 -45.0 135.0 292.50 5.00 0.00 66 10.0 80 Y
R151 153 1 -45.0 120.0 292.50 5.00 0.00 66 10.0 80 Y
R152 154 1 -45.0 105.0 292.50 5.00 0.00 66 10.0 80 Y
R153 155 1 -45.0 90.0 292.50 5.00 0.00 66 10.0 80 Y
R154 156 1 -45.0 75.0 292.50 5.00 0.00 66 10.0 80 Y
R155 157 1 -45.0 60.0 292.50 5.00 0.00 66 10.0 80 Y
R156 158 1 -45.0 45.0 292.50 5.00 0.00 66 10.0 80 Y
R157 159 1 -45.0 30.0 292.50 5.00 0.00 66 10.0 80 Y
R158 160 1 -45.0 15.0 292.50 5.00 0.00 66 10.0 80 Y
R159 161 1 -45.0 0.0 292.50 5.00 0.00 66 10.0 80 Y
R160 162 1 -45.0 -15.0 292.50 5.00 0.00 66 10.0 80 Y
R161 163 1 -45.0 -30.0 292.50 5.00 0.00 66 10.0 80 Y
R162 164 1 -45.0 -45.0 292.50 5.00 0.00 66 10.0 80 Y
R163 165 1 -60.0 210.0 293.00 5.00 0.00 66 10.0 80 Y
R164 166 1 -60.0 195.0 293.00 5.00 0.00 66 10.0 80 Y
R165 167 1 -60.0 180.0 293.00 5.00 0.00 66 10.0 80 Y
R166 168 1 -60.0 165.0 293.00 5.00 0.00 66 10.0 80 Y
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INPUT: RECEIVERS B50405N1

R167 169 1 -60.0 150.0 293.00 5.00 0.00 66 10.0 80 Y
R168 170 1 -60.0 135.0 293.00 5.00 0.00 66 10.0 80 Y
R169 171 1 -60.0 120.0 293.00 5.00 0.00 66 10.0 80 Y
R170 172 1 -60.0 105.0 293.00 5.00 0.00 66 10.0 80 Y
R171 173 1 -60.0 90.0 293.00 5.00 0.00 66 10.0 80 Y
R172 174 1 -60.0 75.0 293.00 5.00 0.00 66 10.0 80 Y
R173 175 1 -60.0 60.0 293.00 5.00 0.00 66 10.0 80 Y
R174 176 1 -60.0 45.0 293.00 5.00 0.00 66 10.0 80 Y
R175 177 1 -60.0 30.0 293.00 5.00 0.00 66 10.0 80 Y
R176 178 1 -60.0 15.0 293.00 5.00 0.00 66 10.0 80 Y
R177 179 1 -60.0 0.0 293.00 5.00 0.00 66 10.0 80 Y
R178 180 1 -60.0 -15.0 293.00 5.00 0.00 66 10.0 80 Y
R179 181 1 -60.0 -30.0 293.00 5.00 0.00 66 10.0 80 Y
R180 182 1 -60.0 -45.0 293.00 5.00 0.00 66 10.0 80 Y

C:\TNM25\B50405N1\Current

28 July 2015




RESULTS: SOUND LEVELS B50405N1
Eilar Associates, Inc. 28 July 2015
JB TNM 2.5

RESULTS: SOUND LEVELS
PROJECT/CONTRACT:
RUN:

BARRIER DESIGN:

ATMOSPHERICS:

B50405N1

Current

INPUT HEIGHTS

68 deg F, 50% RH

Calculated with TNM 2.5

Average pavement type shall be used unless
a State highway agency substantiates the use
of a different type with approval of FHWA.

Receiver
Name No. #DUs Existing |No Barrier With Barrier
LAeqlh |LAeqlh Increase over existing Type Calculated Noise Reduction
Calculated Crit'n Calculated Crit'n Impact LAeqlh Calculated |Goal Calculated
Sub'l Inc minus
Goal
dBA dBA dBA dB dB dBA dB dB dB

R1 1 1 0.0 62.1 66 62.1 10 62.1 0.0 8 -8.0
R2 3 1 0.0 62.1 66 62.1 10 62.1 0.0 8 -8.0
R3 4 1 0.0 62.1 66 62.1 10 62.1 0.0 8 -8.0
R4 5 1 0.0 62.1 66 62.1 10 62.1 0.0 8 -8.0
R5 6 1 0.0 62.0 66 62.0 10 62.0 0.0 8 -8.0
R6 7 1 0.0 62.0 66 62.0 10 62.0 0.0 8 -8.0
R7 8 1 0.0 62.0 66 62.0 10 62.0 0.0 8 -8.0
R8 9 1 0.0 62.0 66 62.0 10 62.0 0.0 8 -8.0
R9 10 1 0.0 62.0 66 62.0 10 62.0 0.0 8 -8.0
R10 11 1 0.0 62.0 66 62.0 10 62.0 0.0 8 -8.0
R11 12 1 0.0 62.0 66 62.0 10 62.0 0.0 8 -8.0
R12 13 1 0.0 62.0 66 62.0 10 62.0 0.0 8 -8.0
R13 14 1 0.0 62.0 66 62.0 10 62.0 0.0 8 -8.0
R14 15 1 0.0 61.9 66 61.9 10 61.9 0.0 8 -8.0
R15 16 1 0.0 61.9 66 61.9 10 61.9 0.0 8 -8.0
R16 17 1 0.0 61.9 66 61.9 10 61.9 0.0 8 -8.0
R17 18 1 0.0 61.9 66 61.9 10 61.9 0.0 8 -8.0
R18 19 1 0.0 61.9 66 61.9 10 61.9 0.0 8 -8.0
R19 21 1 0.0 58.2 66 58.2 10 58.2 0.0 8 -8.0
R20 22 1 0.0 60.0 66 60.0 10 60.0 0.0 8 -8.0
R21 23 1 0.0 60.4 66 60.4 10 60.4 0.0 8 -8.0
R22 24 1 0.0 60.6 66 60.6 10 60.6 0.0 8 -8.0
R23 25 1 0.0 60.6 66 60.6 10 60.6 0.0 8 -8.0
R24 26 1 0.0 60.6 66 60.6 10 60.6 0.0 8 -8.0
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R25 27 1 0.0 60.6 66 60.6 10 - 60.6 0.0 8 -8.0
R26 28 1 0.0 60.6 66 60.6 10 - 60.6 0.0 8 -8.0
R27 29 1 0.0 60.6 66 60.6 10 - 60.6 0.0 8 -8.0
R28 30 1 0.0 60.6 66 60.6 10 - 60.6 0.0 8 -8.0
R29 31 1 0.0 60.6 66 60.6 10 - 60.6 0.0 8 -8.0
R30 32 1 0.0 60.6 66 60.6 10 - 60.6 0.0 8 -8.0
R31 33 1 0.0 60.6 66 60.6 10 - 60.6 0.0 8 -8.0
R32 34 1 0.0 60.6 66 60.6 10 - 60.6 0.0 8 -8.0
R33 35 1 0.0 60.5 66 60.5 10 - 60.5 0.0 8 -8.0
R34 36 1 0.0 60.4 66 60.4 10 - 60.4 0.0 8 -8.0
R35 37 1 0.0 60.1 66 60.1 10 - 60.1 0.0 8 -8.0
R36 38 1 0.0 59.1 66 59.1 10 - 59.1 0.0 8 -8.0
R37 39 1 0.0 56.9 66 56.9 10 - 56.9 0.0 8 -8.0
R38 40 1 0.0 58.2 66 58.2 10 - 58.2 0.0 8 -8.0
R39 41 1 0.0 58.8 66 58.8 10 - 58.8 0.0 8 -8.0
R40 42 1 0.0 590.1 66 59.1 10 - 59.1 0.0 8 -8.0
R41 43 1 0.0 59.3 66 59.3 10 - 59.3 0.0 8 -8.0
R42 44 1 0.0 59.4 66 59.4 10 - 59.4 0.0 8 -8.0
R43 45 1 0.0 59.5 66 59.5 10 - 59.5 0.0 8 -8.0
R44 46 1 0.0 59.5 66 59.5 10 - 59.5 0.0 8 -8.0
R45 47 1 0.0 59.5 66 59.5 10 - 59.5 0.0 8 -8.0
R46 48 1 0.0 59.5 66 59.5 10 - 59.5 0.0 8 -8.0
R47 49 1 0.0 59.5 66 59.5 10 - 59.5 0.0 8 -8.0
R48 50 1 0.0 59.4 66 59.4 10 - 59.4 0.0 8 -8.0
R49 51 1 0.0 59.4 66 59.4 10 - 59.4 0.0 8 -8.0
R50 52 1 0.0 59.3 66 59.3 10 - 59.3 0.0 8 -8.0
R51 53 1 0.0 590.1 66 590.1 10 - 59.1 0.0 8 -8.0
R52 54 1 0.0 58.8 66 58.8 10 - 58.8 0.0 8 -8.0
R53 55 1 0.0 58.4 66 58.4 10 - 58.4 0.0 8 -8.0
R54 56 1 0.0 57.4 66 57.4 10 - 57.4 0.0 8 -8.0
R55 57 1 0.0 56.0 66 56.0 10 - 56.0 0.0 8 -8.0
R56 58 1 0.0 56.9 66 56.9 10 - 56.9 0.0 8 -8.0
R57 59 1 0.0 57.5 66 57.5 10 - 57.5 0.0 8 -8.0
R58 60 1 0.0 57.9 66 57.9 10 - 57.9 0.0 8 -8.0
R59 61 1 0.0 58.1 66 58.1 10 - 58.1 0.0 8 -8.0
R60 62 1 0.0 58.2 66 58.2 10 - 58.2 0.0 8 -8.0
R61 63 1 0.0 58.3 66 58.3 10 - 58.3 0.0 8 -8.0
R62 64 1 0.0 58.4 66 58.4 10 - 58.4 0.0 8 -8.0
R63 65 1 0.0 58.4 66 58.4 10 - 58.4 0.0 8 -8.0
R64 66 1 0.0 58.4 66 58.4 10 - 58.4 0.0 8 -8.0
R65 67 1 0.0 58.4 66 58.4 10 - 58.4 0.0 8 -8.0
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R66 68 1 0.0 58.3 66 58.3 10 - 58.3 0.0 8 -8.0
R67 69 1 0.0 58.2 66 58.2 10 - 58.2 0.0 8 -8.0
R68 70 1 0.0 58.1 66 58.1 10 - 58.1 0.0 8 -8.0
R69 71 1 0.0 57.9 66 57.9 10 - 57.9 0.0 8 -8.0
R70 72 1 0.0 57.6 66 57.6 10 - 57.6 0.0 8 -8.0
R71 73 1 0.0 57.1 66 57.1 10 - 57.1 0.0 8 -8.0
R72 74 1 0.0 56.3 66 56.3 10 - 56.3 0.0 8 -8.0
R73 75 1 0.0 54.7 66 54.7 10 - 54.7 0.0 8 -8.0
R74 76 1 0.0 55.5 66 55.5 10 - 55.5 0.0 8 -8.0
R75 77 1 0.0 56.0 66 56.0 10 - 56.0 0.0 8 -8.0
R76 78 1 0.0 56.3 66 56.3 10 - 56.3 0.0 8 -8.0
R77 79 1 0.0 56.6 66 56.6 10 - 56.6 0.0 8 -8.0
R78 80 1 0.0 56.7 66 56.7 10 - 56.7 0.0 8 -8.0
R79 81 1 0.0 56.8 66 56.8 10 - 56.8 0.0 8 -8.0
R80 82 1 0.0 56.9 66 56.9 10 - 56.9 0.0 8 -8.0
R81 83 1 0.0 56.9 66 56.9 10 - 56.9 0.0 8 -8.0
R82 84 1 0.0 56.9 66 56.9 10 - 56.9 0.0 8 -8.0
R83 85 1 0.0 56.9 66 56.9 10 - 56.9 0.0 8 -8.0
R84 86 1 0.0 56.8 66 56.8 10 - 56.8 0.0 8 -8.0
R85 87 1 0.0 56.7 66 56.7 10 - 56.7 0.0 8 -8.0
R86 88 1 0.0 56.6 66 56.6 10 - 56.6 0.0 8 -8.0
R87 89 1 0.0 5