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1.0  EXECUTIVE SUMMARY 

The proposed project, known as 516 La Costa, consists of a hotel with five guest units, twelve 
bungalow rooms, a spa deck, and a restaurant and bar.  The project site is located at 516 La Costa 
Avenue in the City of Encinitas, California. 

The City of Encinitas Noise Element to the General Plan states that noise levels at outdoor use 
areas of transient lodging (hotel/motel) uses should not exceed 70 CNEL in order to be considered 
“conditionally acceptable.”  A noise analysis was performed to determine anticipated future noise 
impacts at proposed outdoor use areas on the project site.  In order to mitigate noise impacts at 
outdoor use areas, several sound attenuation barriers are required.  The sound attenuation barriers 
were input into the noise model in locations that would provide shielding from noise associated with 
traffic traveling on Interstate 5, which is the primary source of noise impacting these receivers.  One 
of the proposed sound barriers should be located toward the north end of the project site and 
should extend a minimum of 5 feet in height above the finished floor elevation of the restaurant 
outdoor seating and spa deck areas to attenuate noise levels at these areas.  Additionally, a six foot 
tall sound attenuation barrier should be installed along the eastern property line to mitigate noise 
impacts to the private outdoor use areas for hotel guests.   The balcony barriers on the second 
floors of each bungalow should also be constructed as sound attenuation barriers with a minimum 
height of 3.5 feet above the elevation of the balcony floor.  Please refer to Section 5.1.1 for more 
information.   

The City of Encinitas and State of California require interior noise levels of 45 CNEL or less in 
habitable lodging space.  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 Encinitas.  
Calculations show that, with the proposed exterior wall assemblies and exterior windows and glass 
doors with a minimum STC rating of 28, interior noise levels are expected to remain below 45 CNEL 
in the future noise environment.  As the interior noise levels of all lodging units are expected to 
exceed the 45 CNEL interior noise level requirement with windows open, mechanical ventilation is 
required in all habitable residential spaces.   

The State of California requires that occupied nonresidential spaces demonstrate compliance with 
the requirements of the California Green Building Standards Code (known as CALGreen).  
CALGreen requires that where occupied nonresidential spaces are exposed to peak-hour exterior 
noise levels of greater than 65 dBA, the project must demonstrate building features necessary to 
reduce interior noise levels to 50 dBA or less in occupied areas during any hour of operation.  
Occupied nonresidential spaces are expected to comply with CALGreen Building Code regulations 
using an exterior storefront glazing system with a minimum rating of STC 28.   

The City of Encinitas also requires an analysis to determine whether the proposed project will have 
an adverse noise impact on surrounding properties.  Noise limits specified within Section 30.40 of 
the City of Encinitas Municipal Code must be met at neighboring property lines.  The impact of 
project-generated traffic noise is anticipated to be insignificant at off-site noise-sensitive properties.  
Additionally, calculations show that noise levels generated by air conditioning units, background 
music, and persons gathered in proposed outdoor use areas of the project site are expected to be 
adequately controlled by distance attenuation at surrounding property lines and should remain in 
compliance with the noise requirements of the City of Encinitas. Therefore, no mitigation is deemed 
necessary.   
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Section 9.32.410 of the City of Encinitas Municipal Code restricts the operation of construction 
equipment to the hours of 7 a.m. to 7 p.m., Mondays through Saturdays.  The Municipal Code also 
states that it is unlawful to operate construction equipment that exceeds a noise level of 75 dBA for 
more than eight hours during any 24-hour period when measured at residential property lines.  
Based on the currently proposed construction activities, noise levels are only expected to be 75 
dBA or greater at residential property lines when activity is taking place within 35 to 65 feet of the 
nearest property line, and at all other times will be less than 75 dBA.  Due to the large area of the 
site, this scenario is only expected to take place for very brief periods of time throughout the day, 
and for this reason, construction limited to the twelve allowable hours of operation established 
within the code will comply with City of Encinitas noise regulations.  General good practice 
measures should also be followed, including reasonable maintenance of equipment, conservative 
planning of simultaneous equipment operation, and using equipment with effective mufflers.

2.0  INTRODUCTION

This acoustical analysis report is submitted to satisfy the noise requirements of the City of Encinitas 
and State of California.  Its purpose is to assess noise impacts from nearby roadway traffic and to 
identify project features or requirements necessary to achieve exterior noise levels of 70 CNEL or 
less at outdoor use areas, interior noise levels of 45 CNEL or less in habitable lodging space, and 
interior noise levels of 50 dBA or less in occupied nonresidential space.  Additionally, this report 
assesses noise impacts from potential on-site project-related noise sources, such as mechanical 
equipment, project-generated traffic, noise from patrons and hotel guests in outdoor use areas, and 
temporary construction, to determine if mitigation is necessary to reduce the noise impacts to levels 
that are less than significant or in compliance with applicable standards. 

All noise level or sound level values presented herein are expressed in terms of decibels (dB), with 
A-weighting, abbreviated "dBA," to approximate the hearing sensitivity of humans.  Time-averaged 
noise levels are expressed by the symbol “LEQ.”  Unless a different time period is specified, “LEQ” is 
implied to mean a period of one hour.  Some of the data may also be presented as octave-band-
filtered and/or 1/3-octave-band-filtered data, which are a series of sound spectra centered about 
each stated frequency, with half of the bandwidth above and half of the bandwidth below each 
stated frequency.  This data is typically used for machinery noise analysis and barrier calculations.  

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 (LDN), which is a 24-hour average with 10 dB added 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 data unit metrics are used to express 
noise levels for both measurement and municipal noise ordinances and regulations, for land use 
guidelines, and enforcement of noise ordinances.   

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, the distance from the noise 
source must be specified in order to provide complete information.  Sound power, on the other 
hand, is a specialized analytical metric used to provide information without the distance 
requirement, and it may be used to calculate the sound pressure at any desired distance. 
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2.1 Project Description

The proposed project, known as 516 La Costa, consists of a hotel with five guest units, twelve 
bungalow rooms, a spa deck, and a restaurant and bar, on a lot with a net area of 49,228 square 
feet.  The site is currently occupied by a retail plant nursery.   

The project site and surrounding property to the east are zoned Visitor-Serving Commercial (VSC).  
Properties to the west and south are zoned residential (R-3).  The northern boundary of the project 
site is the Batiquitos Lagoon.  For additional project details, please refer to the project plans 
provided in Appendix A.

2.2 Project Location

The project site is located at 516 La Costa Avenue in the City of Encinitas, California.  The 
Assessor’s Parcel Number (APN) for the site is 216-030-48-00.  The site is currently occupied by a 
retail plant nursery.  For a graphical representation of the site, please refer to the Vicinity Map, 
Assessor’s Parcel Map, Satellite Aerial Photograph, and Topographic Map, provided as Figures 1 
through 4, respectively. 

2.3 Applicable Noise Standards 

The proposed project must meet the acoustical requirements of the City of Encinitas Noise Element 
to the General Plan, California Building Code, CALGreen, and City of Encinitas Municipal Code in 
order to obtain approval. 

The City of Encinitas Noise Element to the General Plan considers a noise exposure of 60 to 70 
CNEL at a transient lodging (hotel/motel) property to be “Conditionally Acceptable,” provided that a 
detailed analysis is performed to determine the required noise insulation features for the control of 
interior noise.  Interior noise must be controlled to be 45 CNEL or less in habitable lodging space, 
per City of Encinitas and State of California requirements.   

The State of California also requires that occupied nonresidential spaces demonstrate compliance 
with the requirements of the California Green Building Standards Code (known as CALGreen).  
CALGreen states that, if noise level readings of 65 dBA LEQ or greater are documented at the 
proposed project site, the project must either (a) incorporate wall and roof/ceiling assemblies with 
an STC rating of at least 45 and exterior windows with an STC rating of at least 40, or (b) provide 
an acoustical analysis documenting interior noise levels do not exceed 50 dBA in occupied areas 
during any hour of operation.  This analysis shows compliance using method b. 

Additionally, Per Policy 1.1 of the City of Encinitas Noise Element to the General Plan: 

If a project would cause an increase in traffic noise levels, the policy of the City of Encinitas is to 
accept an increase up to an LDN of 55 dBA in outdoor residential use area without mitigation.  If a 
project would increase the traffic noise level by more than 5 dBA and the resulting LDN would be 
over 55 dBA, then mitigation measures must be evaluated.  If the project, or action, would increase 
traffic noise levels by 3 dB or more and the resulting LDN would exceed 60 dBA in outdoor use areas 
in residential development, noise mitigation must be similarly evaluated. 

Section 30.40 of the City of Encinitas Municipal Code contains noise limits that would apply to noise 
sources located on the project site, including air conditioning units and persons located in outdoor 
use areas.  The Municipal Code specifies noise limits based on the zoning of the properties in 
question.  Properties zoned R-3 have noise limits of 50 dBA between the hours of 7 a.m. and 10 
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p.m. and 45 dBA between the hours of 10 p.m. and 7 a.m.  Commercial zones have noise limits of 
60 dBA between the hours of 7 a.m. and 10 p.m. and 55 dBA between the hours of 10 p.m. and 7 
a.m.  As some noise sources are expected to be present during the daytime hours only, while other 
noise sources are expected to be present during both daytime and nighttime hours, separate 
analyses of anticipated noise impacts during daytime and nighttime hours have been performed to 
determine compliance with applicable City of Encinitas noise limits at surrounding properties. 

Section 9.32.410 of the City of Encinitas Municipal Code restricts the operation of construction 
equipment to the hours of 7 a.m. to 7 p.m., Mondays through Saturdays.  The Municipal Code also 
states that it is unlawful to operate construction equipment that exceeds a noise level of 75 dBA for 
more than eight hours during any 24-hour period when measured at residential property lines.   

Pertinent sections of the City of Encinitas Noise Element to the General Plan and Municipal Code, 
California Building Code, and CALGreen are provided as Appendix B. 

3.0  ENVIRONMENTAL SETTING 

3.1 Existing Noise Environment 

The ambient noise in the vicinity of the project site and neighboring residences is primarily 
composed of traffic noise from Interstate 5 and associated ramps and La Costa Avenue.  No other 
noise sources are considered significant.   

3.1.1 Roadway Traffic Sources 

Current traffic volumes for Interstate 5 and associated ramps are given based on information from 
the San Diego Association of Governments (SANDAG) Series 12 Transportation Forecast 
Information Center (TFIC), as well as from the Caltrans publication 2016 Traffic Volumes on 
California State Highways.  Current traffic volumes on La Costa Avenue were obtained from the 
Transportation Access Study, prepared for this project by Mizuta Traffic Consulting and dated June, 
2019.  Future (2035) traffic volumes are given based on information from the (SANDAG) Series 12 
TFIC.  Pertinent sections of the Transportation Access Study have been provided as Appendix C. 

La Costa Avenue is a two-lane, two-way Collector running east-west along the south boundary of 
the project site.  The posted speed limit is 35 mph.  According to the project traffic study, the current 
traffic volume on La Costa Avenue in the vicinity of the project site is 15,361 Average Daily Trips 
(ADT) as of the year 2019. 

Interstate 5 (I-5) is an eight-lane, two-way Freeway running north-south to the east of the project 
site.  The posted speed limit is 65 mph.  According to Caltrans, the current (year 2016) traffic 
volume on I-5 is 204,000 ADT traveling northbound and southbound combined.  According to 
SANDAG TFIC Series 12 counts, I-5 currently (year 2008) carries a traffic volume of 88,100 ADT 
traveling northbound and 84,700 ADT traveling southbound.  As counts provided by Caltrans 
exceed those provided by SANDAG, Caltrans counts have been used for this analysis. 

The southbound I-5 off-ramp at La Costa Avenue is a two-lane, one-way Ramp to the east of the 
project site.  The posted speed limit is 30 mph.  According to SANDAG, the I-5 southbound off-ramp 
at La Costa Avenue currently carries approximately 6,700 ADT. 
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Traffic composition information for Interstate 5 was provided by Caltrans in the 2016 Truck Traffic 
on California Freeways.  The truck percentage mix of 1.89% medium trucks and 2.92% heavy 
trucks was applied to this roadway, as well as to the associated I-5 off-ramp.  No current or future 
truck percentages were available for La Costa Avenue; however, based on neighboring and 
surrounding land use, roadway classification, professional experience and on-site observations, a 
truck percentage mix of 2.0% medium and 1.0% heavy trucks was used for La Costa Avenue.   

Current and future traffic volumes for the roadway sections near the project site are shown below in 
Table 1.  For further roadway details and ADT traffic volumes, please refer to Appendix D: Traffic 
Noise Model (TNM) Data and Results. 

Table 1.  Overall Traffic Information

Roadway Name 
Speed 
Limit 
(mph) 

Vehicle Mix (%) Current ADT 
(Year)

Future ADT  
(2035) 

Medium Heavy 

La Costa Avenue 35 2.0 1.0 15,361 (2019) 19,300 

I-5 Southbound 65 1.89 2.92 102,000 (2016) 109,900 

I-5 Northbound 65 1.89 2.92 102,000 (2016) 115,400 

I-5 Southbound Ramp 30 1.89 2.92 6,700 (2008) 7,400 

Traffic noise contours were calculated for the project site using Traffic Noise Model without 
considering project structures in the current noise environment.  Noise contours are irregularly 
shaped due to the topography of the site and surrounding area and the noise contribution from 
multiple roadways.  The site is exposed to traffic noise levels ranging from approximately 62 CNEL 
at the west boundary of the project site to 74 CNEL near the northeast corner of the site.  For a 
graphical representation of traffic noise contours, please refer to Figure 5: Site Plan Showing 
Current Traffic CNEL Contours and Noise Measurement Locations. 

3.1.2 Measured Noise Level 

An on-site inspection and traffic noise measurement was made on the morning of Thursday, May 
10, 2018.  The weather conditions were as follows: partly cloudy skies, winds at 8 mph, temperature 
in the high 60s with moderate humidity.  A noise measurement was taken at the southwest corner 
of the project site at approximately 25 feet north of the La Costa Avenue centerline.  The 
microphone position was approximately five feet above the existing grade.  The dominant source of 
noise during the measurement was traffic noise from La Costa Avenue and Interstate 5, with some 
noise contribution from activity in the surrounding neighborhood.  The measured noise level can be 
seen in Table 2, and the measurement location is shown graphically on Figures 5 and 6. 

Table 2. On-Site Noise Measurement Conditions and Results

Date Thursday, May 10, 2018 

Time 10:54 a.m. – 11:10 a.m. 

Conditions
Partly cloudy skies, winds at 8 mph, 

temperature in the high 60s with moderate humidity 

Measured Noise Level 68.7 dBA LEQ
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In addition, long-term noise monitoring was also performed to determine the approximate ambient 
noise level in the vicinity of the project site.  The meter was placed in a bush on the west side of the 
property, approximately 55 feet north of the La Costa Avenue centerline.  Results of this noise 
monitoring are shown in Table 3, and the noise monitoring location is shown in Figures 5 and 6.    

Table 3. Long-Term Measured Noise Levels on Site 

Date Time Hourly Average Noise Level (dBA LEQ)  

May 10, 2018 

12 p.m. – 1 p.m. 59.7 

1 p.m. – 2 p.m. 60.5 

2 p.m. – 3 p.m. 58.7 

3 p.m. – 4 p.m. 58.8 

4 p.m. – 5 p.m. 59.8 

5 p.m. – 6 p.m. 60.4 

6 p.m. – 7 p.m. 58.9 

7 p.m. – 8 p.m. 59.1 

8 p.m. – 9 p.m. 58.3 

9 p.m. – 10 p.m. 62.9 

10 p.m. – 11 p.m. 56.6 

11 p.m. – 12 a.m. 55.6 

May 11, 2018 

12 a.m. – 1 a.m. 51.5 

1 a.m. – 2 a.m. 61.5 

2 a.m. – 3 a.m. 53.4 

3 a.m. – 4 a.m. 51.1 

4 a.m. – 5 a.m. 58.0 

5 a.m. – 6 a.m. 57.8 

6 a.m. – 7 a.m. 60.9 

7 a.m. – 8 a.m. 61.9 

8 a.m. – 9 a.m. 61.5 

9 a.m. – 10 a.m. 59.8 

10 a.m. – 11 a.m. 60.3 

11 a.m. – 12 p.m. 60.0 

Measured noise levels were observed to range from 51.1 dBA between the hours of 3 a.m. and 4 
a.m. on May 11, to 62.9 dBA between 9 p.m. and 10 p.m. on May 10.   

3.1.3 Calculated Noise Level 

Noise levels were calculated for the site using the methodology described in Section 4.1.2 for the 
location, conditions, and traffic volumes counted during the noise measurements.  The calculated 
noise levels (LEQ) were compared with the measured (short-term) 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. 
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The measured noise level of 68.7 dBA LEQ was compared to the calculated (modeled) noise level of 
68.7 dBA LEQ for the same conditions and traffic flow.  According to the Federal Highway 
Administration’s Highway Traffic Noise: Analysis and Abatement Guide (see reference), a traffic 
noise model is considered validated if the measured and calculated noise impacts differ by three 
decibels or less.  No adjustment was deemed necessary to model future noise levels for this 
location as the difference between the measured and calculated levels was found to be less than 
three decibels.  The Traffic Noise Model is assumed to be representative of actual traffic noise that 
is experienced on site.  This information is presented in Table 4. 

Table 4. Calculated versus Measured Traffic Noise Data

Location Calculated Measured Difference Correction

25 feet from La Costa Avenue centerline 68.7 dBA LEQ 68.7 dBA LEQ 0.0 dB None Applied 

3.2 Future Noise Environment

The future on-site noise environment will be the result of the same traffic noise sources, as well as 
the noise generated by the proposed uses at the project site. 

3.2.1 Future Traffic Volumes  

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 Series 12.  

In the vicinity of the project site, the traffic volume of La Costa Avenue is expected to increase to 
19,300 ADT.  The traffic volume of I-5 is expected to increase to 109,900 ADT traveling southbound 
(including traffic traveling on proposed HOV lanes) and 115,400 ADT traveling northbound 
(including traffic traveling on proposed HOV lanes)  by the year 2035.  The southbound I-5 ramp is 
expected to carry 7,400 ADT in 2035.   

Future traffic noise contours were calculated for the project site using Traffic Noise Model without 
considering project structures.  Noise contours will remain irregularly shaped in the future.  The site 
will be exposed to traffic noise levels ranging from approximately 63 CNEL at the west boundary of 
the project site to 74 CNEL near the northeast corner of the site.  For a graphical representation of 
traffic noise contours, please refer to Figure 6: Site Plan Showing Future Traffic CNEL Contours 
and Noise Measurement Locations. 

3.2.2 Project-Generated Traffic 

The existing plus project on-site noise environment is expected to consist primarily of traffic noise 
from La Costa Avenue and Interstate 5, in addition to traffic generated by the project.  Existing plus 
project traffic volumes are given based on information from the Traffic Study prepared for this 
project by Mizuta Traffic Consulting, dated June 2019.  Please refer to Appendix C for pertinent 
sections of the Traffic Assessment.  An analysis of noise impacts from project-generated traffic is 
detailed in Section 5.1.4. 

3.2.3 Noise from Persons Gathered in Outdoor Use Areas 

The primary potential source of noise associated with the project will be from gatherings in the 
outdoor use areas, including outdoor restaurant seating, a spa deck, fire pit, and private balconies 
and patios.  Access to the spa deck and private terraces and patios will be restricted to hotel guests 
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only.  Access to the outdoor restaurant seating will be restricted to daytime hours only, while access 
to private terraces and patios and the spa deck will be allowed during all hours.  According to 
project plans, the outdoor seating area of the restaurant will have a capacity of 46 persons, with 36 
patrons near the restaurant and ten near the bar.  According to the project proponent, the pool area 
will have a capacity of 60 persons; private patios located on the first floor of the bungalow and unit 
buildings will have a capacity of two persons per guestroom, and private balconies located on the 
second floor of the bungalow buildings will have a capacity of four persons per guestroom.  
Although unlikely, in order to represent a worst-case scenario, all outdoor use areas were modeled 
as being at full capacity.  The project will need to adhere to the corresponding noise limits of the 
City of Encinitas.   

In order to approximate noise levels of persons gathered in the outdoor use areas of the project, 
measurements shown in a study prepared by Pearsons, Bennett, and Fidell for the U.S. 
Environmental Protection Agency titled Speech Levels in Various Noise Environments (Report No. 
EPA-600/1-77-025) were consulted.  This study shows noise levels of speech for both males and 
females for five different vocal efforts: casual, normal, raised, loud, and shout.  Measurements for 
“raised” voices were considered to be appropriate for this analysis.  Although a person may 
occasionally elevate his/her voice beyond the “raised” level, performing calculations assuming all 
raised voices is expected to account for the occasional loud individual combined with normal 
conversation.  According to this study, at a distance of 3.28 feet, an average male will generate a 
noise level of approximately 65 dBA when speaking with a raised voice, while an average female 
will generate a noise level of approximately 63 dBA when speaking with a raised voice.  These 
noise measurements have been incorporated into the analysis of noise impacts detailed in Section 
5.2. 

3.2.4 Noise from Outdoor Background Music System 

In addition to noise associated with persons gathered in outdoor use areas, the project proposes to 
have outdoor speakers located in various locations on the exterior of the building.  These speakers 
will be used solely to play low levels of background music, and their operation will be limited to 
during the daytime hours (7 a.m. to 10 p.m.).  According to project plans, the project will have a total 
of eleven outdoor speakers for playing background music, with two located in the fire pit area, six 
located on the spa deck, and three located in the outdoor restaurant seating area. 

A typical music noise spectrum was adjusted to equate to a noise level of 70 dBA, as measured at 
a distance of 5 feet from the source.  This noise level was used to model each outdoor speaker.  
This noise level is considered to be a conservative estimate of the noise level produced by a 
background music system.  Octave-band noise levels used to model each outdoor speaker are 
shown below in Table 5. 

Table 5. Sound Power Level of Each Outdoor Speaker 

Source 
Sound Power Level at Octave Band Frequency (dB) Total 

(dBA) 63 125 250 500 1K 2K 4K 8K 

Background Music 93.6 85.8 77.1 75.9 80.0 72.7 69.7 61.0 82.5 
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3.2.5 Mechanical Equipment 

The primary sources of mechanical noise on the project site will be air conditioning units for the 
hotel and restaurant spaces.  The manufacturer/model of air conditioning units on site is currently 
unknown, and for this reason, typical assumptions have been made for purposes of this noise 
analysis.  It is assumed that each hotel room would be served by an air conditioning unit with a 
capacity of approximately 1.5 tons and that units would be ground-mounted.  Project plans show 
that the units will be located at the northwest facade of the bungalow buildings and the east facade 
of the units.  A typical 1.5-ton air conditioning unit manufactured by Carrier has been used in this 
analysis and is assumed to be representative of equipment that could be used on site in the future.   
It is assumed that the restaurant will be served by an air conditioning unit with a capacity of 
approximately 5 tons that would be ground-mounted in the mechanical enclosure to the west of the 
restaurant building.  A typical 5-ton air conditioning unit manufactured by Carrier has been used in 
this analysis and is assumed to be representative of equipment that could be used on site in the 
future.  Sound power levels for the representative units were provided by the manufacturer.  As the 
summed A-weighted sound power levels do not match the sum of the manufacturer octave-band 
sound power levels, the octave band sound power levels were adjusted accordingly.  Table 6 
shows the adjusted sound power levels of the air conditioner unit.  Manufacturer data sheets are 
provided in Appendix E. 

Table 6. Sound Power Levels of Carrier 25HCC5 Performance Units 

Source 
Sound Power at Octave Band Frequency (dBA) Total 

(dBA) 
125 250 500 1K 2K 4K 8K 

25HCC518 (1.5-ton) 50.9 60.4 65.4 67.9 64.9 61.9 53.9 72.0 

25HCC560 (5-ton) 59.8 63.8 66.3 68.3 65.3 62.3 57.8 73.0 

3.2.6 Temporary Construction Equipment 

Detailed construction information was not available at the time this study was prepared; therefore, a 
typical list of construction equipment used on similar sites has been used for this analysis.  Noise 
impacts for the grading phase of construction are the focus of this analysis, as this stage is when 
the greatest quantity of heavy construction equipment would be operational on site. Therefore, 
noise levels at neighboring properties would be at their highest.  Unless otherwise noted, 
construction equipment noise levels were obtained from noise measurements made by Eilar 
Associates on March 25, 2010 for Brutoco Engineering & Construction, Inc. for the Orange Line 
Extension Project, Metro Contract #C0943, City of Los Angeles, California.  Noise levels are shown 
in Table 7. 

Table 7. Typical Construction Equipment Noise Levels

Equipment Description Duty Cycle (%)1 Noise Level at 50 feet (dBA) 

Front Loader2 40 72 

Backhoe2 40 74 

Grader2 40 70 

Excavator2 40 75 
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Table 7. Typical Construction Equipment Noise Levels

Equipment Description Duty Cycle (%)1 Noise Level at 50 feet (dBA) 

Water Truck2 40 77 

Dump Truck3 40 76 

1Source: U.S. Department of Transportation Federal Highway Administration, Construction Noise Handbook, 
Construction Equipment Noise Levels and Ranges. 
2Source: Noise measurements made by Eilar Associates on March 25, 2010 for Brutoco Engineering & 
Construction, Inc. for the Orange Line Extension Project, Metro Contract #C0943, City of Los Angeles, 
California.
3 Source: DEFRA Update of Noise Database for Prediction of Noise on Construction and Open Sites. 

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 (LEQ) to stabilize.  The vehicle counts are 
then converted to one-hour equivalent volumes by applying an appropriate factor.  Other field data 
gathered include measuring or estimating distances, angles-of-view, slopes, elevations, roadway 
grades, and vehicle speeds.  This information is subsequently verified using 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 and future daytime average CNEL contours at the project site, 
taking into account surrounding buildings, elevation, and additional topography.  The CNEL is 
calculated as 9.2 percent of the ADT for surrounding roadways, based on the studies made by Wyle 
Laboratories (see reference).  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 roadways during the traffic noise 
measurement made on site for model calibration, the 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 
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ADT values for the current environment were used in calculations (for roadways that were not 
manually counted) to account for traffic between the hours of 11 a.m. and 12 p.m. in the vicinity of 
the project site.   

4.1.3 Exterior-to-Interior Analysis 

The State of California and the City of Encinitas require buildings to be designed in order to 
attenuate, control, and maintain average interior noise levels not greater than 45 CNEL in 
residential space.  Contemporary exterior building construction is expected to achieve at least 15 
decibels of exterior-to-interior noise attenuation with windows open.  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: 

• 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. 

Modeling of wall assemblies is accomplished using INSUL Version 9.0, 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) and STC 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 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.   

4.1.4 Cadna Noise Modeling 

Modeling of the outdoor noise environment is accomplished using Cadna Version 2019, 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 alleviation of noise exposure.  It allows for the input of project 
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information such as noise source data, barriers, structures, and topography to create a detailed 
model and uses the most up-to-date calculation standards to predict outdoor noise impacts.  Noise 
standards used by Cadna that are particularly relevant to this analysis include ISO 9613 
(Attenuation of sound during propagation outdoors).  Cadna provides results that are in line with 
basic acoustical calculations for distance attenuation and barrier insertion loss.   

4.1.5 Formulas and Calculations 

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: 

)101010log(10 10/10/210/1 LNLL
CL Κ++=

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 LEQ or other metrics (such as LDN 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: 

)log(20
1

2
12

D

D
SPLSPL −=

where SPL1 = Known sound pressure level at known distance, 
SPL2 = Calculated sound pressure level at distance, 
D1 = Distance from source to location of known sound pressure level, and 
D2 = 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. 

Project-Generated Traffic Noise Impacts 

Changes in traffic noise levels can be predicted by inputting the ratio of the two scenarios into the 
following logarithmic equation: 

)1/2log(10 VV=∆

where: Δ= Change in sound energy,  
V1 = original or existing traffic volume, and 
V2 = future or cumulative traffic volume. 
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Hourly LEQ Summation 

To determine the hourly average noise levels (LEQ) 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: 

)10log(10 10/PL
HEQ PL ×=

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

4.2 Measurement Equipment

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

• Larson Davis Sound Expert LxT Type 1 Sound Level Meter, Serial #4085 
• Larson Davis Model CA250 Type 1 Calibrator, Serial #1081 
• Tripod, microphone & windscreen 
• Larson Davis Model 720 Type 2 Sound Level Meter, Serial #0309 
• Larson Davis Model CAL150 Type 2 Calibrator, Serial #2056 

The sound level meters were field-calibrated immediately prior to the noise measurement and 
checked afterwards to ensure accuracy.  All sound level measurements conducted and presented 
in this report, in accordance with the regulations, were made with sound level meters that conform 
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.  Please refer to Appendix F for calibration certificates for equipment used 
to conduct noise measurements on site, which demonstrate that sound level meters and calibrators 
used for this project were in calibration at the time noise measurements were performed.   

5.0  IMPACTS AND MITIGATION

5.1 Traffic Noise Impacts 

5.1.1 Exterior Traffic Noise Impacts at Outdoor Use Areas 

The City of Encinitas Noise Element to the General Plan states that noise exposure at outdoor use 
areas of a hotel property should not exceed 70 CNEL in order to be considered “conditionally 
acceptable.” 

Future traffic noise impacts at outdoor use areas were calculated at the restaurant outdoor seating, 
spa deck, fire pit, and personal decks.  This analysis considers proposed site topography and 
building structures.  Results are shown in Table 8.  A graphical representation of receiver locations 
is provided as Figure 7. 
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Table 8.  Future Traffic Noise Levels at Outdoor Use Areas 

Receiver Location Exterior Noise Level (CNEL) 

OU1 Restaurant Deck 68.7 

OU2 Restaurant Deck 72.9 

OU3 Restaurant Deck 73.6 

OU4 Spa Deck 73.0 

OU5 Spa Deck 66.0 

OU6 Bungalow 1, Floor 1 72.2 

OU7 Bungalow 1, Floor 2 73.8 

OU8 Bungalow 2, Floor 1 63.9 

OU9 Bungalow 2, Floor 2 72.9 

OU10 Bungalow 3, Floor 1 60.2 

OU11 Bungalow 3, Floor 2 72.5 

OU12 Bungalow 4, Floor 1 59.2 

OU13 Bungalow 4, Floor 2 71.6 

OU14 Fire Pit 60.4 

OU15 Unit 5 58.4 

OU16 Unit 4 53.3 

OU17 Unit 3 53.5 

OU18 Unit 2 53.7 

OU19 Unit 1 54.9 

As shown above, calculations of future noise levels at the proposed outdoor use areas on site show 
that noise levels are expected to exceed 70 CNEL at multiple outdoor use areas.  Mitigation is 
required for these areas.   

In order to mitigate noise impacts at outdoor use areas, several sound attenuation barriers are 
required.  The sound attenuation barriers were input into the noise model in locations that would 
provide shielding from noise associated with traffic traveling on Interstate 5, which is the primary 
source of noise impacting these receivers.  One of the proposed sound barriers should be located 
toward the north end of the project site and should extend a minimum of 5 feet in height above the 
finished floor elevation of the restaurant outdoor seating and spa deck areas to attenuate noise 
levels at these areas.  Additionally, a six foot tall sound attenuation barrier should be installed along 
the eastern property line to mitigate noise impacts to the private outdoor use areas for hotel guests.   
The balcony barriers on the second floors of each bungalow should also be constructed as sound 
attenuation barriers, with a minimum height of 3.5 feet above the elevation of the balcony floor.  For 
a graphical representation of the proposed orientation of the noise barrier walls, please refer to 
Figure 7.  Mitigated noise levels with these barrier walls in place are shown in Table 9.   



_______________________________________________________________________________ 

Eilar Associates, Inc. Job # S200108  February 3, 2021 Page 15 

Table 9.  Future Traffic Noise Levels at Outdoor Use Areas – With Barrier Mitigation 

Receiver Location Exterior Noise Level (CNEL) 

OU2 Restaurant Deck 63.1 

OU3 Restaurant Deck 63.3 

OU4 Spa Deck 69.7 

OU6 Bungalow 1, Floor 1 69.6 

OU7 Bungalow 1, Floor 2 68.3 

OU9 Bungalow 2, Floor 2 67.2 

OU11 Bungalow 3, Floor 2 66.9 

OU13 Bungalow 4, Floor 2 66.2 

As shown above, with the recommended sound attenuation barrier walls in place, mitigated noise 
levels at the restaurant outdoor seating and pool areas are expected to be 70 CNEL or less in the 
future noise environment.   

The proposed sound barriers should have the proper height and orientation as shown in Figure 7.  
The barriers shall be solid and constructed of masonry, wood, plastic, fiberglass, steel, or a 
combination of those materials, with no cracks or gaps through or below the wall.  Any seams or 
cracks must be filled or caulked.  If wood is used, it can be tongue and groove and must be at least 
7/8-inch thick or have a surface density of at least 3½ pounds per square foot.  Where architectural 
or aesthetic factors allow, glass or clear plastic may be used on the upper portion if it is desirable to 
preserve a view.  Sheet metal of 18-gauge (minimum) may be used if it meets the other criteria and 
is properly supported and stiffened so that it does not rattle or create noise itself from vibration or 
wind.  Any door or gate(s) must be designed with overlapping closures on the bottom and sides and 
meet the minimum specifications of the wall materials described above.  The gate(s) may be of 3/4-
inch thick or greater wood, solid-sheet metal of at least 18-gauge metal, or an exterior-grade solid-
core steel door with prefabricated door jambs.   

5.1.2 Exterior Traffic Noise Impacts at Building Facades 

Future traffic noise impacts were also calculated at building facades and showed that noise levels 
will range from 48.3 CNEL at the northwest-facing facade of the first floor of Bungalow 2 to 74.4 
CNEL at the northeast-facing facade of the second floor of the restaurant.  Noise levels are shown 
in Table 10, and receiver locations are shown in Figure 8. 

Table 10.  Future Traffic Noise Levels at Building Facades 

Receiver Location 
Exterior Noise Level (CNEL) 

Floor 1 Floor 2 

F1 Restaurant, South 59.9 66.3 

F2 Restaurant, West 51.6 59.1 

F3 Restaurant, North 73.0 73.5 

F4 Restaurant, East 73.3 74.3 
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Table 10.  Future Traffic Noise Levels at Building Facades 

Receiver Location 
Exterior Noise Level (CNEL) 

Floor 1 Floor 2 

F5 Restaurant, Northeast 73.7 74.4 

F6 Restaurant, Southeast 70.3 72.4 

F7 Bungalow 1, Southwest 52.6 58.7 

F8 Bungalow 1, Northwest 67.3 70.0 

F9 Bungalow 1, Northeast 72.9 74.2 

F10 Bungalow 1, Southeast 70.3 72.2 

F11 Bungalow 2, Southwest 53.1 59.3 

F12 Bungalow 2, Northwest 48.3 54.9 

F13 Bungalow 2, Northeast 71.0 73.0 

F14 Bungalow 2, Southeast 68.4 71.5 

F15 Bungalow 3, Southwest 53.0 57.6 

F16 Bungalow 3, Northwest 49.1 54.6 

F17 Bungalow 3, Northeast 69.6 72.3 

F18 Bungalow 3, Southeast 66.9 70.7 

F19 Bungalow 4, Southwest 55.4 59.3 

F20 Bungalow 4, Northwest 50.8 55.7 

F21 Bungalow 4, Northeast 67.9 71.5 

F22 Bungalow 4, Southeast 64.7 69.6 

F23 Unit 5, West 56.9 59.5 

F24 Unit 5, North 66.1 69.9 

F25 Unit 5, East 68.5 71.6 

F26 Unit 5, South / Unit 4, North 55.8 62.0 

F27 Unit 4, West 57.9 60.5 

F28 Unit 4, East 68.1 71.3 

F29 Unit 4, South / Unit 3, North 57.6 63.0 

F30 Unit 3, West 59.1 61.3 

F31 Unit 3, East 67.6 70.9 

F32 Unit 3, South / Unit 2, North 56.9 61.9 

F33 Unit 2, West 60.7 62.5 

F34 Unit 2, East 67.3 70.6 

F35 Unit 2, South / Unit 1, North 58.1 62.8 

F36 Unit 1, West 63.2 64.5 
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Table 10.  Future Traffic Noise Levels at Building Facades 

Receiver Location 
Exterior Noise Level (CNEL) 

Floor 1 Floor 2 

F37 Unit 1, East 67.8 70.6 

F38 Unit 1, South 67.1 68.8 

5.1.3 Interior Traffic Noise Impacts 

The City of Encinitas Noise Element to the General Plan and the State of California require 
buildings to be designed in order to attenuate, control, and maintain interior noise levels to 45 CNEL 
or less in habitable lodging space.  CALGreen requires that nonresidential structures that are 
exposed to greater than 65 dBA during any hour of operation must control interior noise levels to be 
50 dBA or less in occupied nonresidential spaces.  Current exterior building construction is 
generally expected to achieve at least 15 decibels of exterior-to-interior noise attenuation with 
windows opened, according to the U.S. EPA (see reference).  Therefore, proposed project building 
structures exposed to exterior noise levels greater than 60 CNEL could be subject to interior noise 
levels exceeding the 45 CNEL noise limit in habitable residential or commercial space.  According 
to the California Department of Transportation’s Technical Noise Supplement to the Traffic Noise 
Analysis Protocol (see reference), peak hour traffic noise levels are typically found to be close to 
predicted CNEL values.  Therefore, CNEL values calculated in the traffic noise analysis for this 
project (shown in Table 10) have been considered to be representative of peak hour noise impacts 
that would be experienced at on-site nonresidential suites. 

The proposed exterior wall assembly is expected to be constructed as a wood-framed assembly 
with wood, stucco, concrete, or metal on the exterior, insulation in the cavity, and one layer of 5/8-
inch thick Type X gypsum board on the interior.  The wood exterior wall assembly (Wall Type E) 
was evaluated using INSUL and was shown to achieve an STC rating of 32.  The stucco exterior 
wall assembly (Wall Type D) was evaluated using INSUL and was shown to achieve an STC rating 
of 38.  The concrete exterior wall assembly (Wall Type B1) was evaluated using INSUL and was 
shown to achieve an STC rating of 40.  The metal exterior wall assembly (Wall Type A) was 
evaluated using INSUL and was shown to achieve an STC rating of 55.  Please refer to Appendix G 
for more details.  These proposed exterior wall assemblies were incorporated into exterior-to-
interior noise calculations.   

Habitable Lodging Units 

Calculations show that future noise levels on site exceed 60 CNEL at many facades; therefore, 
interior noise levels may exceed 45 CNEL with windows open.  Due to high noise levels on-site, an 
exterior-to-interior analysis was performed to determine building features necessary to reduce 
interior noise levels in occupied spaces to 45 CNEL or less in residential space.  The results of the 
exterior-to-interior noise analysis for each room are shown in Table 11, with acoustical 
recommendations made therein.  For more information, please refer to Appendix H: Exterior-to-
Interior Noise Analysis. 
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Table 11. Future Interior Noise Levels with Mitigation Recommendations

Building Room 

Maximum  
Exterior 
Facade 
Impact 
(CNEL) 

Minimum 
STC 

Rating for 
Windows/ 

Glass 
Doors 

Interior Noise Level 
(CNEL) 

Mechanical 
Ventilation

Windows 
Open 

Windows 
Closed 

Bungalow 
Unit Type A 72.9 28 64.2 43.9 Required 

Unit Type B 74.2 28 56.7 43.3 Required 

Unit 
Kitchen / Dining / Loft 71.6 28 57.6 44.4 Required 

Bedroom 68.5 28 -- 38.2 Required 

As shown above, all units are expected to have interior noise levels of 45 CNEL or less with the 
proposed exterior wall and STC 28 windows and glass doors in place.  Calculations show that none 
of the lodging spaces will comply with the City of Encinitas and State of California interior noise 
regulations with windows and doors open; hence, mechanical ventilation will be required in these 
units.  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 open windows. 

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. 

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.  
Sealant application should be as generous as needed to ensure effective sound barrier isolation. 
The same recommendation applies to any other penetrations, cracks, or gaps through the 
assembly.  The OSI SC175 and the Pecora AC-20 FTR acoustic sound sealants are products 
specifically designed for this purpose.  For additional information on these products, please refer to 
Appendix I: Recommended Products. 

The proposed residential units were analyzed for future traffic noise impacts.  With the proposed 
exterior wall assemblies, window and door configurations specified above, and mechanical 
ventilation, all interior, habitable, lodging spaces are expected to comply with City of Encinitas and 
California Building Code noise requirements. 

Nonresidential Spaces (CALGreen)

CALGreen requires that nonresidential structures that are exposed to greater than 65 dBA during 
any hour of operation must control interior noise levels to be 50 dBA or less.  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 65 dBA can result 
in interior conditions that fail to meet the 50 dBA requirement for nonresidential space.   According 
to the California Department of Transportation’s Technical Noise Supplement to the Traffic Noise 
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Analysis Protocol (see reference), peak hour traffic noise levels are typically found to be close to 
predicted CNEL values.  Therefore, CNEL values calculated in the traffic noise analysis for this 
project (shown in Appendix D) have been considered to be representative of peak hour noise 
impacts that would be experienced at on-site nonresidential suites. 

An exterior-to-interior noise analysis was conducted for occupied nonresidential spaces located 
throughout the restaurant building.  Proposed exterior walls detailed above were used for exterior-
to-interior noise calculations.  Please refer to Table 12, showing interior noise levels with these 
considerations taken into account, and refer to Appendix H for additional information. 

Table 12. Future Interior Noise Levels with Mitigation Recommendations – Commercial Spaces

Room 
Maximum Exterior 

Facade Impact 
(CNEL) 

Minimum STC 
Rating for 

Windows/Glass 
Doors 

Interior Noise Level       
(CNEL) 

Front Desk / Bar 74.4 28 44.1 

Dining 74.3 28 45.4 

As shown above, all occupied nonresidential spaces are expected to have peak-hour interior noise 
levels of 50 dBA LEQ or less with exterior glazing with a minimum STC rating of 28. 

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. 

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.  
Sealant application should be as generous as needed to ensure effective sound barrier isolation. 
The same recommendation applies to any other penetrations, cracks, or gaps through the 
assembly.  The OSI SC175 and the Pecora AC-20 FTR acoustic sound sealants are products 
specifically designed for this purpose.  For additional information on these products, please refer to 
Appendix I: Recommended Products. 

The proposed interior spaces were analyzed for future exterior noise impacts from roadway traffic.  
With the proposed exterior wall assemblies and exterior windows and glass doors meeting the 
minimum STC 28 rating, all occupied nonresidential space is expected to comply with CALGreen 
noise requirements.   

5.1.4 Traffic Noise Impacts on Sensitive Receivers 

Per Policy 1.1 of the City of Encinitas Noise Element to the General Plan: 

If a project would cause an increase in traffic noise levels, the policy of the City of Encinitas is to 
accept an increase up to an LDN of 55 dBA in outdoor residential use area without mitigation.  If a 
project would increase the traffic noise level by more than 5 dBA and the resulting LDN would be 
over 55 dBA, then mitigation measures must be evaluated.  If the project, or action, would increase 
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traffic noise levels by 3 dB or more and the resulting LDN would exceed 60 dBA in outdoor use areas 
in residential development, noise mitigation must be similarly evaluated. 

Permanent project-generated traffic noise impacts were evaluated to determine whether the project-
related traffic will increase traffic noise levels in the vicinity of the project site.  

Using projected traffic volumes provided in the Traffic Study prepared by Mizuta Traffic Consulting, 
existing traffic volumes (peak hour) were compared to existing plus project traffic volumes (peak 
hour) as calculated within this transportation impact analysis to determine the projection of traffic 
noise impacts generated by the project.   

Project-generated traffic noise impacts were calculated using the Project-Generated Traffic Noise 
Impacts formula shown in Section 4.1.5.  Impacts were calculated at the two major intersections 
closest in proximity to the proposed project: the intersection of La Costa Avenue and the 
southbound I-5 off ramp, and the intersection of La Costa Avenue and Vulcan Avenue. 

Calculations show that, at the intersection of La Costa Avenue and the southbound I-5 off ramp, 
there is expected to be no net increase in noise levels due to project-generated traffic.  At the 
intersection of La Costa Avenue and Vulcan Avenue, calculations show that there is expected to be 
no net increase in noise levels due to project-generated traffic.  For more information, please refer 
to Appendix J: Project-Generated Traffic Noise Calculations.  As project-generated traffic is not 
expected to increase traffic noise levels, no mitigation is required.   

5.2 Operational Noise Sources 

Noise sources associated with the operation of the proposed project include mechanical equipment 
as well as noise from persons gathered in outdoor use areas of the project.  Noise impacts from 
these sources were calculated at the nearest surrounding property lines using Cadna.   

It is assumed that each hotel room would be served by an air conditioning unit with a capacity of 
approximately 1.5 tons and that units would be ground-mounted.  Project plans show that the units 
will be located at the northwest facade of the bungalow buildings and the east facade of the units.  It 
is also assumed that the restaurant will be served by an air conditioning unit with a capacity of 
approximately 5 tons that would be ground-mounted in the mechanical equipment enclosure to the 
west of the restaurant building. Although mechanical equipment would be expected to cycle on and 
off throughout the day and night, mechanical equipment was modeled as running continuously, in 
order to represent a worst-case analysis.  As air conditioning equipment may operate during 
nighttime hours, noise impacts will be compared to the most restrictive nighttime noise limits to 
determine compliance.   

In order to predict anticipated maximum noise impacts from persons gathered in outdoor use areas, 
all noise sources were calculated as raised voices, with half of the persons modeled as female, and 
the other half modeled as male.  Each noise source (person) was calculated as speaking for 30 
minutes out of every hour, which is considered excessive as each patron is expected to take breaks 
in conversation for listening, eating, drinking, et cetera.  For this reason, this analysis is considered 
to be a conservative estimate of noise levels generated at outdoor use areas and accounts for 
occasional bursts of louder noise combined with times of lesser noise.  Noise levels were evaluated 
with the outdoor use areas at the capacities listed above in Section 3.2.3. 

In addition to noise associated with persons gathered in outdoor use areas, the project proposes to 
have outdoor speakers located in various locations on the exterior of the building.  These speakers 
will be used solely to play low levels of background music, and their operation will be limited to 
during the daytime hours (7 a.m. to 10 p.m.).  According to project plans, the project will have a total 
of eleven outdoor speakers for playing background music, with two located in the fire pit area, six 
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located on the spa deck, and three located in the outdoor restaurant seating area.  These speakers 
were incorporated into plans as such.  No additional outdoor amplified events are proposed at the 
project site. 

Results are shown in Table 13 and calculation sheets are provided in Appendix K.  For a graphical 
representation of noise contours associated with the operation of the proposed project during the 
daytime and nighttime hours, as well as source and receiver locations, please refer to Figures 9 and 
10, respectively. 

Table 13. Operational Noise Impacts 

Receiver Description 
Noise Limit (dBA LEQ) 

Calculated Noise Level 
(dBA LEQ) 

Daytime Nighttime Daytime Nighttime 

R1 South Property Line  50 45 33.4 33.3 

R2 East Property Line – South 60 55 45.9 45.9 

R3 East Property Line – North 60 55 40.6 41.5 

R4 West Property Line – North 50 45 44.7 28.0 

R5 West Property Line – South 50 45 41.8 39.2 

As show above in Table 13, noise impacts associated with the operation of the proposed project are 
expected to comply with applicable City of Encinitas noise limits at surrounding properties.  It should 
also be noted that these noise levels are expected to be less than the existing ambient noise 
environment at most receivers in the vicinity of the project site.  No additional mitigation is deemed 
necessary for attenuating noise from the operation of the proposed facility. 

5.3 Temporary Construction Noise 

Temporary construction noise is expected to be at its highest during grading operations, when the 
greatest quantity of heavy equipment would be located on site.  The City of Encinitas requires that 
noise levels from construction activity do not exceed 75 dBA for more than eight hours and that 
construction activity is limited to the hours of 7 a.m. to 7 p.m., Mondays through Saturdays.  As 
detailed in Section 3.2.6, noise levels from construction equipment during grading activities are 
expected to range from 72 to 77 dBA at 50 feet from the equipment.  Considering these equipment 
noise levels, construction activity noise levels are only expected to be 75 dBA or greater at 
residential property lines when activity is taking place within 35 to 65 feet of the nearest property 
line, and at all other times will be less than 75 dBA.  Due to the large area of the site, this scenario 
is only expected to take place for very brief periods of time throughout the day, and for this reason, 
construction limited to the twelve allowable hours of operation established within the code will 
comply with City of Encinitas noise regulations.   

No sound attenuation barriers are therefore deemed necessary to reduce temporary noise impacts.  
The following measures should still be practiced as a courtesy to residential neighbors. 

1. Construction activity must be limited to the hours of 7 a.m. to 7 p.m., Mondays through 
Saturdays, as per the City of Encinitas Municipal Code. 

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

4. Turn off equipment when not in use. 

5. Limit the use of enunciators or public address systems, except for emergency notifications. 

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

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

8. Use equipment with effective mufflers. 

9. Minimize the use of backup alarms. 

With work limited to those allowable by the City of Encinitas, temporary construction noise will not 
exceed the applicable thresholds of the City of Encinitas Municipal Code. 

6.0 CONCLUSION

The City of Encinitas Noise Element to the General Plan states that noise levels at outdoor use 
areas of transient lodging (hotel/motel) uses should not exceed 70 CNEL in order to be considered 
“conditionally acceptable.”  A noise analysis was performed to determine anticipated future noise 
impacts at proposed outdoor use areas on the project site.  In order to mitigate noise impacts at 
outdoor use areas, several sound attenuation barriers are required.  The sound attenuation barriers 
were input into the noise model in locations that would provide shielding from noise associated with 
traffic traveling on Interstate 5, which is the primary source of noise impacting these receivers.  One 
of the proposed sound barriers should be located toward the north end of the project site and 
should extend a minimum of 5 feet in height above the finished floor elevation of the restaurant 
outdoor seating and spa deck areas to attenuate noise levels at these areas.  Additionally, a six foot 
tall sound attenuation barrier should be installed along the eastern property line to mitigate noise 
impacts to the private outdoor use areas for hotel guests.   The balcony barriers on the second 
floors of each bungalow should also be constructed as sound attenuation barriers, with a minimum 
height of 3.5 feet above the elevation of the balcony floor.  Please refer to Section 5.1.1 for more 
information.   

The City of Encinitas and State of California require interior noise levels of 45 CNEL or less in 
habitable lodging space.  Calculations show that, with the proposed exterior wall assemblies and 
exterior windows and glass doors with minimum a minimum STC rating of 28, interior noise levels 
are expected to remain below 45 CNEL in the future noise environment.  As the interior noise levels 
of all lodging units are expected to exceed the 45 CNEL interior noise level requirement with 
windows open, mechanical ventilation is required in all habitable residential spaces.   

The State of California requires that occupied nonresidential spaces demonstrate compliance with 
the requirements of the California Green Building Standards Code (known as CALGreen).  
Occupied nonresidential spaces are expected to comply with CALGreen Building Code regulations 
using an exterior storefront glazing system with a minimum rating of STC 28.   
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The City of Encinitas also requires an analysis to determine whether the proposed project will have 
an adverse noise impact on surrounding properties.  Noise limits specified within Section 30.40 of 
the City of Encinitas Municipal Code must be met at neighboring property lines.  The impact of 
project-generated traffic noise is anticipated to be insignificant at off-site noise-sensitive properties.  
Additionally, calculations show that noise levels generated by air conditioning units, background 
music, and persons gathered in proposed outdoor use areas of the project site are expected to be 
adequately controlled by distance attenuation at surrounding property lines and, therefore, should 
remain in compliance with the noise requirements of the City of Encinitas.  No mitigation is deemed 
necessary.   

Section 9.32.410 of the City of Encinitas Municipal Code restricts the operation of construction 
equipment to the hours of 7 a.m. to 7 p.m., Mondays through Saturdays.  The Municipal Code also 
states that it is unlawful to operate construction equipment that exceeds a noise level of 75 dBA for 
more than eight hours during any 24-hour period when measured at residential property lines.  
Based on the currently proposed construction activities, noise levels are only expected to be 75 
dBA or greater at residential property lines when activity is taking place within 35 to 65 feet of the 
nearest property line, and at all other times will be less than 75 dBA.  Due to the large area of the 
site, this scenario is only expected to take place for very brief periods of time throughout the day, 
and for this reason, construction limited to the twelve allowable hours of operation established 
within the code will comply with City of Encinitas noise regulations.  General good practice 
measures should also be followed, including reasonable maintenance of equipment, conservative 
planning of simultaneous equipment operation, and using equipment with effective mufflers. 

These conclusions and recommendations are based on the best and most current project-related 
information available at the time this study was prepared. 

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 
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. 

This report is based on the related project information received and measured noise levels, and 
represents a true and factual analysis of the acoustical issues associated with the 516 La Costa 
Project in the City of Encinitas, California.  This report was prepared by Mo Ouwenga and Jonathan 
Brothers. 

______________________________                 ________________________________________ 
Mo Ouwenga, Acoustical Consultant        Jonathan Brothers, Principal Acoustical Consultant      
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