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1.0  EXECUTIVE SUMMARY 
 
 
The proposed project, known as Westmont of La Mesa, consists of the development of a currently 
vacant site to contain a new assisted living and memory care facility.  The project site is located on 
Murray Drive, adjacent to the State Route 125 overpass, in the City of La Mesa, California. 
 
As per City of La Mesa requirements, noise levels at outdoor use areas of the project site should be 
65 CNEL or less.  Future traffic noise impacts were calculated for common outdoor use areas on 
the site to determine compliance with this requirement.  As future traffic noise level impacts were 
calculated to be less than 65 CNEL at all outdoor use areas, no project design features are deemed 
necessary for attenuating exterior noise impacts.  Additional details are provided in Section 5.1.1 of 
this report. 
 
The City of La Mesa and State of California require interior noise levels of 45 CNEL or less in 
residential units.  Calculations show that future noise levels on site are expected to exceed 60 
CNEL at many locations at the proposed building, and therefore, the developer shall have an 
exterior-to-interior noise analysis performed by an acoustical consultant when building plans 
become available, prior to the issuance of building permits, in order to demonstrate that the project 
will have interior noise levels that meet the noise standards of the City of La Mesa and State of 
California.  The required interior noise levels are feasible and can be achieved with readily available 
building materials and construction methods.  Mitigation typically includes fresh air ventilation and 
enhanced glazing. 
 
Calculations show that noise levels from project-generated traffic are expected to be less than 
significant.  Additionally, anticipated HVAC units are expected to meet the applicable noise limits 
set within the City of La Mesa Municipal Code at surrounding property lines, without considering 
potential shielding that would be provided by parapet walls.  The noise impacts caused by project 
deliveries, landscaping, and trash removal are also expected to be less than significant.  No 
mitigation is deemed necessary for attenuating these noise impacts aside from adhering to the 
appropriate hours of operation for landscaping equipment. 
 
The City of La Mesa Municipal Code does not provide noise limits for temporary construction 
activity at surrounding noise-sensitive property lines; however, construction activities within CN or 
residential zones are prohibited between the hours of 10 p.m. and 7 a.m. and on Sundays.  
Calculations demonstrate that brief noise impacts are expected to be adequately controlled by the 
standard construction noise control mitigation measures listed in the Mitigation Monitoring 
Reporting Program (MMRP), as documented herein, and that no sound attenuation barriers would 
be necessary for controlling construction noise impacts. 
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2.0  INTRODUCTION 
 
 
This acoustical analysis report is submitted to satisfy the noise evaluation requirement of the City of 
La Mesa.  This analysis will demonstrate project compliance with noise regulations found within the 
City of La Mesa Noise Element to the General Plan and Municipal Code.  Its purpose is to assess 
noise impacts from nearby roadway traffic noise and to identify project features or requirements 
necessary to achieve exterior noise levels of 65 CNEL or less in outdoor activity areas and interior 
noise levels of 45 CNEL or less in interior habitable space.  This analysis will also address the 
potential 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 (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 A-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. 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, 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 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, known as Westmont of La Mesa, consists of the development of a currently 
vacant site to contain a new assisted living and memory care facility.  There will be 109 assisted 
living suites and 31 memory care suites for a total of 140 units.  The proposed project will also 
include public outdoor use areas for residents, including two courtyards, two ground floor patio 
areas, four second floor patio areas, and two third floor patio areas.  The surrounding parcels to the 
north are occupied by the Grossmont Health Care Center and Briercrest Park to the northeast.  The 
area immediately adjacent to the east is used as a staging area for the Grossmont Medical Center.  
Existing single-family residential properties are located to the northeast and east, beyond the 
aforementioned land uses and across Wakarusa Street.  There are no noise-receiving properties 
located immediately to the south or west of the site, as the project is immediately adjacent to 
Murray Drive and Interstate 8 to the south and State Route 125 to the west.  For additional project 
details, please refer to the project plans provided in Appendix A. 
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2.2 Project Location 
 
The project site is located on the north side of Murray Drive, immediately to the east of the State 
Route 125 overpass, in the City of La Mesa, California.  The Assessor’s Parcel Numbers (APNs) 
are 490-390-17-00 and 490-390-23-00.  The site is currently vacant. 
 
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 
 
This acoustical analysis report is submitted to satisfy the acoustical requirements of the City of La 
Mesa Noise Element to the General Plan.  The City of La Mesa Noise Element to the General Plan 
requires that at a multifamily residential or nursing home property, indoor noise levels are 
attenuated to 45 CNEL for habitable space and noise levels at outdoor use areas do not exceed 65 
CNEL.  Exterior noise levels of up to 70 CNEL are considered conditionally acceptable in the City of 
La Mesa, such that new construction is only undertaken after a detailed analysis of noise reduction 
requirements is made and interior noise levels are adequately controlled to be beneath the 
appropriate threshold. 
 
In addition, project-generated noise impacts must meet the noise regulations contained within the 
City of La Mesa Municipal Code which specifies noise limits based on the zoning of the properties 
in question.  The project site is proposed to be an assisted living land use, which is currently zoned 
R-1S (Suburban Residential).  Surrounding properties to the north and east are also zoned R-1S.  
Any noise-sensitive properties to the south or west of the proposed project site are located at a 
considerable distance, as they are located beyond the immediately adjacent Murray Drive, 
Interstate 8, or State Route 125, at which point noise impacts from the project are not expected to 
be audible.  The City of La Mesa Municipal Code, Section 10.80.090, states that noise generated by 
mechanical equipment cannot cause noise levels to exceed the presumed ambient base noise level 
for the zone in question by more than five (5) decibels.  Ambient base noise levels are shown in 
Section 10.80.040 of the Municipal Code and are 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. for properties zoned R-1.  In order to remain in compliance with the noise regulations of the 
City of La Mesa Municipal Code, noise levels from project operation should not exceed 65 dBA, 60 
dBA, or 55 dBA at surrounding property lines during daytime, evening, or nighttime hours, 
respectively.  Specific noise limits are not defined in the Municipal Code for other project-generated 
noise sources, such as landscaping equipment, deliveries, or trash removal, and for this reason, it 
is assumed that the same noise limits applicable to machinery would apply for these noise sources. 
 
The Municipal Code also contains general requirements for temporary construction noise impacts.  
According to Section 10.80.100 of the code, construction activities within CN or residential zones 
are prohibited between the hours of 10 p.m. and 7 a.m. and on Sundays.  During permissible hours 
of operation, the City does not have a noise limit with which construction noise must comply. 
 
Pertinent sections of the City of La Mesa Noise Element to the General Plan and Municipal Code 
are provided in Appendix B. 
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3.0  ENVIRONMENTAL SETTING 
 
 
3.1 Existing Noise Environment 
 
3.1.1 Vehicle Traffic Information 
 
The primary noise sources in the vicinity of the project site include automobile and truck traffic noise 
from State Route 125, Interstate 8, Murray Drive, and Wakarusa Street.  No other noise sources are 
considered significant. 
 
Current and future 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/), the California Department of Transportation (Caltrans), 
or the City of La Mesa. 
 
State Route 125 is a six-lane, two-way Freeway running north-south immediately to the west of the 
project site.  The posted speed limit is 65 mph.  According to traffic information in the Caltrans 
publication “State Route 125 Transportation Concept Summary,” the current traffic volume is 
estimated to be approximately 98,200 Average Daily Trips (ADT) as of the year 2007.  According to 
SanDAG traffic volume estimates, State Route 125 currently carries approximately 43,100 ADT 
traveling northbound and 46,200 ADT traveling southbound as of the year 2008, for a total traffic 
volume of 89,300 ADT.  Although Caltrans estimates exceed that provided by SanDAG, in 
attempting to calibrate the Traffic Noise Model (see Section 3.1.3), it was observed that the lower of 
the two traffic volumes produced a result that more closely reflected the measured traffic noise 
levels on the site.  For this reason, SanDAG figures were considered in the evaluation of current 
traffic noise levels to the site. 
 
Interstate 8 is an eight-lane, two-way Freeway running east-west to the south of the project site.  
The posted speed limit is 65 mph.  According to traffic counts provided by Caltrans, Interstate 8 
currently carries approximately 221,000 ADT for eastbound and westbound traffic combined as of 
the year 2014. 
 
Murray Drive is a four-lane, two-way Light Collector running east-west along the south boundary of 
the project site.  The posted speed limit is 40 mph.  According to Chris Gonzales, Community 
Development Program Coordinator with the City of La Mesa, the current traffic volume of Murray 
Drive is assumed to be approximately 8,210 ADT. 
 
Wakarusa Street is a two-lane, two-way Local Roadway running generally north-south to the 
northeast of the project site.  The posted speed limit is 25 mph.  According to SanDAG, the current 
traffic volume of Wakarusa Street is approximately 4,200 ADT as of the year 2008. 
 
No current or future truck percentages were available for roadways other than freeways in the 
vicinity of the project site.  However, based on neighboring and surrounding land use, roadway 
classification, professional experience and on-site observations, a truck percentage mix of 1.0% 
medium and 0.5% heavy trucks was used for Murray Drive, and a mix of 0.5% medium trucks and 
0.5% heavy trucks was used for Wakarusa Street.  Truck percentage mixes for State Route 125 
and Interstate 8 were provided by Caltrans.  State Route 125 is currently expected to carry 
approximately 2.6% medium and 1.8% heavy trucks, while Interstate 8 is expected to carry 2.5% 
medium and 1.9% heavy trucks.   
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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 C: Traffic 
Noise Model (TNM) Data and Results. 
 

Table 1.  Overall Traffic Information 

Roadway Name Speed Limit 
(mph) 

Vehicle Mix (%) Current ADT 
(Year) 

Future ADT  
(Year) Medium Heavy 

NB State Route 125 65 2.6 1.8 43,100 (2008) 78,550 (2030) 

SB State Route 125 65 2.6 1.8 46,200 (2008) 78,550 (2030) 

EB Interstate 8 65 2.5 1.9 110,500 (2014) 121,300 (2035) 

WB Interstate 8 65 2.5 1.9 110,500 (2014) 123,000 (2035) 

Murray Drive 40 1.0 0.5 8,210 (2016) 25,000 (Capacity)

Wakarusa Street 25 0.5 0.5 4,200 (2008) 4,600 (2035) 

 
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 presence and topography of many surrounding roadways.  The site is exposed to noise levels 
ranging from approximately 63 CNEL to 73 CNEL in the current noise environment.  For a graphical 
representation of contours, please refer to Figure 5: Site Plan Showing Current Traffic CNEL 
Contours and Noise Measurement Location. 
 
3.1.2 Ambient Noise Environment 
 
An on-site inspection was conducted at 1:45 p.m. on Thursday, March 10, 2016. The weather 
conditions were as follows:  winds at 8 to 12 mph, moderate humidity, and temperatures in the mid 
70s.  A noise measurement was taken near the south boundary of the project site, approximately 
125 feet north of the Murray Drive centerline.  The microphone position was approximately five feet 
above the existing grade.  The dominant source of noise during the measurement was traffic noise 
from surrounding roadways, with most of the traffic noise coming from State Route 125.  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, March 10, 2016 

Time 1:48 p.m. – 2:05 p.m. 

Conditions Partly cloudy skies, winds at 8-12 mph, 
temperature in the mid 70s with moderate humidity 

Measured Noise Level 64.1 dBA LEQ 
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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 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 64.1 dBA LEQ at the 125 feet from the Murray Drive centerline was 
compared to the calculated (modeled) noise level of 66.1 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 3. 
 

Table 3. Calculated versus Measured Traffic Noise Data 

Location Calculated Measured Difference Correction 

125 feet from Murray Drive centerline 66.1 dBA LEQ 64.1 dBA LEQ 2.0 dB None Applied

 
3.2 Future Noise Environment 
 
The future noise environment in the vicinity of the project site will be primarily a result of the same 
ambient noise sources, as well as the noise generated by the proposed uses at the project site. 
 
3.2.1 Future Traffic Volumes and Project-Generated Traffic 
 
Future traffic volumes of surrounding roadways have been provided by the same data sources as 
current traffic volumes.  According to the Caltrans report on State Route 125, the traffic volume of 
this freeway is expected to increase to 157,100 ADT by the year 2030.  Traffic volumes on 
Interstate 8 are expected to increase to 121,300 ADT traveling eastbound and 123,000 ADT 
traveling westbound by the year 2035, according to SanDAG data.  Mr. Gonzales with the City of La 
Mesa stated that, at full capacity, Murray Drive would carry up to 25,000 ADT, and therefore, this 
maximum value was used in future traffic noise calculations.  According to SanDAG, the traffic 
volume of Wakarusa Street is expected to increase to 4,600 ADT by the year 2035. 
 
Future 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.  In the 
future noise environment, the site is expected to be exposed to noise levels ranging from 
approximately 65 CNEL to 76 CNEL.  For a graphical representation of contours, please refer to 
Figure 6: Site Plan Showing Future Traffic CNEL Contours and Noise Measurement Location. 
 
The City of La Mesa has not requested that a traffic study be prepared for the project site.  For this 
reason, typical trip generation data has been provided to the architect by the City of La Mesa.  The 
expected breakdown of project-generated traffic volumes is as follows: 
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 2.5 trips per dwelling unit for Assisted Living = 2.5 trips x 109 units = Approx. 273 ADT 
 
 3 trips per bed for Memory Care = 3 trips x 31 beds = 93 ADT 
 
 Total Project-Generated Traffic = 366 ADT 
 
As project-generated traffic is expected to be added to Murray Drive, the expected current traffic 
volume with the project would be 8,576 ADT (increased from 8,210 ADT).  These figures will be 
used in the evaluation of project-generated traffic noise, found in Section 5.1.3. 
 
3.2.2 Project-Generated Noise Sources 
 
The following section lists some of the project-generated noise sources anticipated to be associated 
with the proposed development.  Further discussion and analysis is found in Section 5.2. 
 
Air Conditioning Units 
 
Air conditioning units will be roof-mounted on the proposed building.  The manufacturer/model of air 
conditioning units on site is currently unknown; however, according to the project architect, the York 
ZH product line could potentially be used at the project site.  The estimated capacities of units 
required are nine 10-ton units throughout the building and one 12.5-ton unit to serve the kitchen.  
Sound power levels for the units were provided by the manufacturer, and are shown in Table 4 
below.  Manufacturer data sheets are provided in Appendix D. 
 

Table 4. Sound Power Levels of York Predator ZH Series Air Conditioning Units 

Source 
Sound Power at Octave Band Frequency (dB) Total 

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

York ZH120 (10-ton) 80 82 82 80 78 74 74 69 83 

York ZH150 (12.5-ton) 84 86 86 84 82 78 78 73 87 

 
Deliveries/Service Vehicles 
 
Deliveries and maintenance at the project site are expected to be standard for this type of facility.  
The project architect provided the following list of expected deliveries and service vehicles that 
would regularly visit the site, as well as the anticipated frequency: 
 

• Operational Deliveries (trucks with trailers) 
o U.S. Foods – twice each week 
o Dairy – twice each week 
o Bread – two to three time each week 

 
• Service Vehicles (van-type vehicles) 

o Landscaping – once each week 
o Carpet cleaning – once each quarter 
o Pest control – once each month 
o Housekeeping and chemicals – once each month 
o Activity supplies – once each month 
o Office supplies – once each month 
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o Medical supplies – once each month 
o Fire sprinklers – once each quarter and one annual certification 
o Elevators – once each quarter 

 
The impact of service vehicles is expected to be insignificant, due to the relative infrequency of trips 
to the site required and the fact that these vans would not be expected to generate any more noise 
than a standard vehicle entering and exiting the parking lot.   
 
Deliveries would have the potential to create a more significant impact, as they would consist of a 
truck entering the project site, driving up to the northwest corner of the site to turn the truck around, 
backing into the loading area near the southwest corner of the building while sounding a backup 
alarm, unloading, and then exiting the site.  Delivery noise is evaluated in more depth in this report 
to ensure impacts to surrounding properties will be limited.  Due to the number of total deliveries in 
a week and the fact that trucks will require time to unload material, it is assumed that no more than 
one delivery would take place in an hour.  The loudest noise levels would be generated by the dairy 
delivery, which would be expected to arrive in a refrigerated truck.  In order to approximate noise 
from this source, noise levels measured for a previous study conducted by Eilar Associates were 
implemented into the Cadna noise model (see Section 4.1.3).  The previous noise measurement 
was performed at an existing Henry’s grocery store.  The noise measurement was performed at a 
distance of 15 feet from an operational refrigerated truck (both engine and refrigeration unit running) 
and was one minute in duration.  In order to determine worst-case noise levels at surrounding 
property lines, the LMAX of this noise measurement was input into the noise model (rather than the 
average noise level, or LEQ) in order to evaluate operational noise levels of the refrigerated truck 
maneuvering in the parking lot with its refrigeration unit running.  Noise measurement data is shown 
in Table 5. 
 

Table 5. Sound Pressure Level of Operational Refrigerated Truck, at 15 feet 

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

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

Refrigerated Truck 90.8 84.8 79.9 81.3 80.0 76.8 71.6 66.0 84.1 

 
Additionally, noise measurements made by Eilar Associates of a truck backup alarm were 
incorporated into calculations (76.0 dBA at 50 feet).  Both of these noise sources have been 
incorporated into the operational noise model for the project site. 
 
Landscape Maintenance 
 
As mentioned above, landscaping maintenance crews would be expected to visit the site once 
weekly.  Typical landscaping equipment would be expected to be present, including lawn mowers, 
hedge trimmers, weed-whackers, leaf blowers, and other similar equipment.  Per the City of La 
Mesa Municipal Code, Section 10.80.101, landscaping equipment may only be operational between 
the hours of 7 a.m. and 7 p.m. during Pacific Standard Time and between 7 a.m. and 8 p.m. during 
Pacific Daylight Savings Time. 
 
Trash Removal 
 
Trash removal is expected to occur on a weekly basis.  The trash enclosure is indicated on project 
plans around the southwest corner of the building, near the service and delivery area. 



_______________________________________________________________________________ 
 
Eilar Associates, Inc. Job #B60301N1  March 31, 2016 Page 9 
 

3.2.3 Temporary Construction Equipment 
 
Construction information was provided by the project architect.  The entire process is expected to 
take approximately 14 to 18 months from groundbreaking.  The architect provided equipment 
information for the grading and utilities phase of construction, which is when the most heavy 
equipment would be operational on site and therefore, noise levels at neighboring properties would 
be at their highest.  Unless otherwise noted, construction equipment noise levels were obtained 
from the DEFRA Construction Equipment Noise Database (see reference).  Noise levels are shown 
in Table 6. 
 

Table 6. Typical Construction Equipment Noise Levels 

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

Backhoe 40 64 

Skip Loader 40 64 

Dozer 40 71 

Dump Truck 40 76 

Water Truck1 40 77 

Excavator with Jackhammer Attachment 20 86 
1 Source: Noise measurements performed 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. 
 
These noise levels will be incorporated into the temporary construction noise analysis for the site, 
provided in Section 5.3. 
 
 

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. 
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4.1.2 Roadway Noise Calculation 
 
The Traffic Noise Model software, TNM Version 2.5 released in February 2004 by the U. S. 
Department of Transportation was used for all traffic modeling in the preparation of this report.  
TNM calculates the daytime average Hourly Noise Level (HNL) from traffic data including road 
alignment, elevation, lane configuration, projected traffic volumes, estimated truck composition 
percentages and vehicle speeds.  The HNL is equivalent to the LEQ.   
 
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, 6.5% of the 
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 1 p.m. and 2 p.m. in the vicinity of the 
project site.  Further explanation can be supplied on request. 
 
4.1.3 Cadna Noise Modeling 
 
Modeling of the outdoor noise environment is accomplished using Cadna Version 4.6, 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 
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.  Further explanation 
may be provided upon request. 
 
4.1.4 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 K++=  

 
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. 
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Attenuation Due To Distance 
 
Attenuation due to distance is calculated by the equation: 

)log(20
1

2
12 D

DSPLSPL −=  

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

5.0)log(20 −−= DSWLSPL   
 
where: SPL= Calculated sound pressure level at distance, and 
D = Distance from source to location of calculated sound pressure level. 
 
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=Δ  
 
where: ∆= Change in sound energy,  
V1 = original or existing traffic volume, and 
V2 = future or cumulative traffic volume. 
 
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). 
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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 #4084, with microphone & 

windscreen 
• Larson Davis Model CA250 Calibrator, Serial #2625 
• Tripod 
 
The sound level meter was 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. 
 
 

5.0  IMPACTS AND MITIGATION 
 
 
5.1 Traffic Noise Impacts 
 
5.1.1 Exterior Traffic Noise Impacts 
 
As per the City of La Mesa Noise Element to the General Plan, noise levels impacting outdoor use 
areas of multifamily residential or nursing home land uses should be limited to 65 CNEL or less.  
Exterior noise levels of up to 70 CNEL are considered conditionally acceptable in the City of La 
Mesa, such that new construction is only undertaken after a detailed analysis of noise reduction 
requirements is made and interior noise levels are adequately controlled to be beneath the 
appropriate threshold. 
 
Common outdoor use areas on site include two courtyards, two ground floor patio areas, four 
second floor patio areas, and two third floor patio areas.  Future traffic noise levels for common 
outdoor use areas have been evaluated in Traffic Noise Model and are shown in Table 7.  
Calculations take the shielding provided by the proposed building into account.  Receiver locations 
are shown in Figure 7, and additional information is provided in Appendix C: Traffic Noise Model 
(TNM) Data and Results.   
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Table 7. Future Traffic Noise Levels at Outdoor Use Areas 

Receiver Location Exterior Traffic Noise Level 
(CNEL) 

OU1 Outdoor Courtyard (Rear) 46.8 

OU2 Memory Care Courtyard 46.3 

OU3 Memory Care Ground Floor Patio 1 51.8 

OU4 Memory Care Ground Floor Patio 2 51.7 

OU5 Memory Care Second Floor Patio 1 48.4 

OU6 Assisted Living Second Floor Patio 1 59.9 

OU7 Assisted Living Second Floor Patio 2 48.6 

OU8 Memory Care Second Floor Patio 2 48.1 

OU9 Memory Care Third Floor Patio 1 54.8 

OU10 Memory Care Third Floor Patio 2 55.2 

 
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 building structures.  These noise levels meet City of La Mesa noise regulations as 
currently designed, and therefore, no additional project design features are deemed necessary to 
attenuate exterior noise impacts. 
  
In addition to the assessment of future traffic noise levels at outdoor use areas, future noise levels 
at building facades have also been calculated.  Results of this analysis are shown in Table 8, and 
receiver locations are shown graphically in Figure 8. 
 

Table 8. Future Traffic Noise Levels at Building Facades 

Receiver Facade Location 
Exterior Traffic Noise Level (CNEL) 

First Floor Second Floor Third Floor 

R1 South Facade 68.8 71.8 73.9 

R2 South Facade 70.2 72.0 73.5 

R3 South Facade 71.3 72.8 74.9 

R4 West Facade 69.2 73.9 76.5 

R5 West Facade 65.6 73.5 76.4 

R6 North Facade 56.6 61.4 68.5 

R7 East Facade (At Courtyard) 52.3 54.9 57.4 

R8 North Facade (At Courtyard) 46.7 50.3 53.8 

R9 East Facade 58.7 62.0 66.7 

R10 East Facade 61.4 65.1 70.0 
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5.1.2 Interior Traffic Noise Impacts 
 
The State of California and the City of La Mesa require buildings to be designed in order to 
attenuate, control, and maintain interior noise levels to 45 CNEL or less in habitable residential 
space.  Current exterior building construction is generally expected to achieve at least 15 decibels 
of exterior-to-interior noise attenuation, with windows opened. 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 for residential habitable space. 
 
Calculations show that future noise levels on site are expected to exceed 60 CNEL at many 
locations at the proposed building, and therefore, the developer shall have an exterior-to-interior 
noise analysis performed by an acoustical consultant when building plans become available, prior 
to the issuance of building permits, in order to demonstrate that the project will have interior noise 
levels that meet the noise standards of the City of La Mesa and State of California.   
 
The required interior noise levels are feasible and can be achieved with readily available building 
materials and construction methods.  Specific recommendations for interior noise control would be 
provided in a supplemental noise study.  Mitigation typically includes fresh air ventilation and 
enhanced glazing. 
 
5.1.3 Project-Generated Traffic Noise Impacts 
 
As a traffic study was not required by the City of La Mesa, the City has used the SanDAG formula 
for estimating the average daily trips generated by the project site.  As detailed in Section 3.2.1, the 
project is expected to add 366 ADT to the current traffic volume of Murray Drive, increasing the 
traffic volume from 8,210 ADT to 8,576 ADT.  Using the calculation methodology detailed in Section 
4.1.4, it is determined that the change in sound energy along Murray Drive would be approximately 
0.2 dB.  As an increase of 3 dB is widely accepted as “barely perceptible,” this change in traffic 
noise is expected to be less than significant.  For this reason, it can be determined that project-
generated traffic noise will have a less than significant impact on surrounding noise-sensitive 
properties in the vicinity of the project site.  No mitigation is deemed necessary for the attenuation 
of these noise impacts. 
 
5.2 Operational Noise Sources 
 
The operational noise sources detailed in Section 3.2.2 are evaluated in this section in further depth 
to ensure that noise impacts from these sources will be less than significant. 
 
Air Conditioning Units 
 
Noise levels from air conditioning units were calculated at the nearest surrounding property lines to 
the north and northeast using Cadna.  Calculations consider shielding that would be provided by the 
proposed building but do not include any parapet walls that may be present at the roof.  All other 
receivers are located at a greater distance and therefore will experience lower noise levels than 
those predicted herein as they will receive additional noise attenuation due to distance and 
shielding from intervening structures.  It is assumed that air conditioning units will be roof-mounted.  
As air conditioning equipment may operate during nighttime hours, noise impacts will be compared 
to the most restrictive nighttime noise limits to determine compliance.  Results are shown in Table 9 
and calculation sheets are provided in Appendix E.  For a graphical representation of modeled AC 
locations and receiver locations, please refer to Figure 9. 
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Table 9. Air Conditioning Unit Noise Levels 

Receiver Description Nighttime Noise Limit 
(dBA) 

Estimated Noise Level 
(dBA) 

PL1 North Property Line 1 55 35.2 

PL2 Northeast Property Line 1 55 42.2 

 
As shown above, noise levels from typical mechanical equipment on site are expected to meet the 
applicable nighttime noise limits set by the City of La Mesa without the implementation of mitigation 
measures.  As daytime and evening noise limits exceed those specified for nighttime hours, 
daytime and evening noise limits will also be met during equipment operation. 
 
Deliveries 
 
Noise from truck deliveries on site was calculated using the noise information provided in Section 
3.2.2 in order to determine average hourly noise impacts.  Given the total number of deliveries per 
week, it is assumed that there will be no more than one delivery in an hour.   
 
Deliveries would consist of a truck entering the project site, driving up to the northwest corner of the 
site to turn the truck around, backing into the loading area near the southwest corner of the building, 
unloading, and then exiting the site.  Backup alarms would be operational for a brief period of time 
near the northwest of the project site and again near the southwest corner of the building.  When 
backup alarms are operational, it was assumed that this noise source would be present for one 
minute out of the hour, as the source is intermittent in nature and will only operate for a very short 
period of time.  As hours of deliveries have not been specified, it is assumed for purposes of this 
analysis that deliveries could potentially take place during the nighttime hours of 10 p.m. to 7 a.m., 
during which the most restrictive nighttime noise limits would apply. 
 
Receivers have been calculated at a height of five feet above grade at the two nearest property 
lines to the north and northeast.  All other receivers are located at a greater distance and therefore 
will experience lower noise levels than those predicted herein as they will receive additional noise 
attenuation due to distance and shielding from intervening structures.  Calculated delivery noise 
impacts are shown in Table 10, and also include noise impacts from air conditioning unit operation.  
Additional information is provided in Appendix E.  Receiver locations and noise contours are shown 
graphically in Figure 9. 
 

Table 10. Operational Delivery Noise Levels 

Receiver Description Nighttime Noise Limit 
(dBA) 

Estimated Noise Level 
(dBA) 

PL3 North Property Line 2 55 54.7 

PL4 Northeast Property Line 2 55 46.9 

 
As shown above, noise levels from truck loading activity are expected to remain below the 
applicable nighttime noise limit of 55 dBA at all surrounding property lines.  As daytime and evening 
noise limits exceed those specified for nighttime hours, daytime and evening noise limits will also be 
met during deliveries.  Any other neighboring properties are located at a greater distance from the 
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project site and will therefore be exposed to lesser noise levels as a result of additional distance 
attenuation and shielding provided by on-site structures.  For these reasons, this noise source 
would be considered less than significant and no mitigation is deemed necessary for attenuating 
noise impacts from on-site deliveries at the proposed project site. 
 
Landscape Maintenance 
 
Landscaping maintenance crews would be expected to visit the site once weekly.  Typical 
landscaping equipment would be expected to be present, including lawn mowers, weed-whackers, 
hedge trimmers, leaf blowers, and other similar equipment.  Per the City of La Mesa Municipal 
Code, Section 10.80.101, landscaping equipment may only be operational between the hours of 7 
a.m. and 7 p.m. during Pacific Standard Time and between 7 a.m. and 8 p.m. during Pacific 
Daylight Savings Time.  During these hours of operation, noise levels should comply with the 
applicable daytime or evening noise limits of 65 dBA or 60 dBA, respectively.  As landscaping 
equipment will only be operational for a brief period of time once weekly, and as equipment will not 
idle in one location for long periods of time, but rather, will consistently move along around the 
property, noise impacts to neighboring property lines would be expected to be brief in duration and 
would not be expected to exceed the applicable noise limits of 65 dBA during daytime operation or 
60 dBA during evening operation, when allowable.  For these reasons, provided the acceptable 
hours of operation for landscaping are followed on the project site, noise impacts from landscaping 
activity would be expected to be less than significant at surrounding properties. 
 
Trash Removal 
 
Trash removal is expected to occur on a weekly basis.  The trash enclosure is indicated on project 
plans around the southwest corner of the building, near the service and delivery area.  The City of 
La Mesa does not indicate any exceptions in their noise ordinance for trash removal vehicles, and 
therefore, it is assumed that these vehicles must meet the noise limits defined within the Municipal 
Code as well. 
 
Trash removal vehicles are expected to drive along the same route shown for delivery trucks, as 
detailed above.  These trucks are also expected to use backup alarms in the same locations as the 
delivery trucks and will load refuse into the vehicles from the trash enclosure, located near the 
southwest corner of the proposed building.  As the calculated delivery truck noise impacts 
considered a refrigerated truck, which is expected to have noise levels which exceed those 
generated by a typical trash removal truck due to the added compressor at the front of the cab, 
trash removal vehicles are expected to generate similar or lesser noise levels as what is shown for 
delivery vehicles.  Since delivery truck noise impacts are shown to be less than the most restrictive 
nighttime noise limit, noise from trash removal trucks is also assumed to be in compliance with 
these noise limits.  For this reason, noise impacts from trash removal trucks are expected to be less 
than significant, and no mitigation would be deemed necessary to attenuate these noise impacts. 
 
5.3 Temporary Construction Noise 
 
According to the City of La Mesa Municipal Code, Section 10.80.100, construction activities within 
CN or residential zones are prohibited between the hours of 10 p.m. and 7 a.m. and on Sundays.  
During permissible hours of operation, the City does not have a noise limit with which construction 
noise must comply; however, the County of San Diego Municipal Code was used as a guide to 
determine whether any significant noise impacts will be temporarily experienced during project 
construction.  The County of San Diego requires that construction noise is limited to an average of 
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75 dBA for an eight-hour period.  Typical noise levels of construction equipment that may be used 
on site is listed in Section 3.2.3, Table 6. 
 
Noise from grading activity was evaluated to determine potential temporary noise impacts to the 
surrounding noise sensitive receivers to the northeast (Briercrest Park).  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. The noise source was calculated from the approximate center of the 
construction area to the northeast property line (approximately 120 feet) to evaluate typical impacts 
to the receiver as equipment moves around the property.  Considering the noise levels of 
equipment shown in Table 6, the maximum noise impact at the northeast property line is expected 
to be approximately 73 dBA, falling below the 75 dBA noise limit of the County of San Diego.  
Detailed calculations can be found in Appendix F: Temporary Construction Noise Calculations.   
 
As grading represents the noisiest activity that will take place on site, and as the evaluated receiver 
to the northeast is the nearest affected receiver, it can be determined that no significant impact will 
be caused by brief construction activity taking place on site.  No sound attenuation barriers are 
therefore deemed necessary to reduce temporary noise impacts; however, the Mitigation Monitoring 
and Report Program (MMRP) does require that the following general mitigation measures be 
followed on the project site to assist in the reduction of construction noise impacts to surrounding 
receivers: 
 

1. Construction equipment shall be properly maintained per manufacturers’ specifications and 
fitted with the best available noise suppression devices (e.g. mufflers, silencers, wraps). 
 

2. Construction operations and related activities shall comply with the operational hours 
outlined in the City Noise Ordinance. 
 

3. Construction equipment shall not be idled for extended periods of time in the vicinity of 
noise-sensitive receivers. 
 

4. Fixed and/or stationary construction equipment (e.g. generators, compressors, rock 
crushers, cement mixers) shall be located as far as possible from noise-sensitive receivers. 
 

5. All impact tools shall be shrouded or shielded, and all intake and exhaust ports on powered 
constructed equipment shall be muffled or shielded. 

 
With the aforementioned general construction noise control methods in place, temporary 
construction noise is not expected to have a significant impact on surrounding properties.   
 
5.4 Additional Considerations 
 
Another source of noise that may affect residential units in multifamily 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 and 
residential units from common areas (such as corridors, stairways, storage rooms, and the like) 
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 (IIC) rating of the 
floor/ceiling assembly is a minimum laboratory rating of IIC 50. 
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This level of evaluation is not possible at this time, as the project is in the preliminary design stages 
and assemblies have not yet been specified.  For this reason, the developer shall have an 
evaluation of wall and floor/ceiling assemblies performed by an acoustical consultant when building 
plans become available, prior to the issuance of building permits, in order to demonstrate that the 
project will meet the requirements for acoustical separation found within the California Building 
Code.  Minimum sound ratings of STC 50 for walls and STC 50 and IIC 50 for floor/ceiling 
assemblies must be met at the proposed development. 
 
5.5 Summary of Mitigation 
 
The following list summarizes the mitigation measures required at the project site to ensure that 
noise impacts to the project site and generated by uses at the project site will be less than 
significant: 
 

 
NOI-1. The developer shall have an exterior-to-interior noise analysis performed by an 

acoustical consultant when building plans become available, prior to the issuance of 
building permits, in order to demonstrate that the project will have interior noise levels 
that meet the noise standards of the City of La Mesa and State of California.  Specific 
recommendations for interior noise control would be provided in a supplemental noise 
study.  Mitigation typically includes fresh air ventilation and enhanced glazing. 
 

NOI-2. Landscaping activity must be limited to the acceptable hours of operation outlined in 
the City of La Mesa Municipal Code (activity prohibited between 7 p.m. and 7 a.m. 
during Pacific Standard Time and between 8 p.m. and 7 a.m. during Pacific Daylight 
Savings Time). 

 
NOI-3. Construction equipment shall be properly maintained per manufacturers’ specifications 

and fitted with the best available noise suppression devices (e.g. mufflers, silencers, 
wraps). 

 
NOI-4. Construction operations and related activities shall comply with the operational hours 

outlined in the City Noise Ordinance (activity prohibited between 10 p.m. and 7 a.m. 
and on Sundays). 

 
NOI-5. Construction equipment shall not be idled for extended periods of time in the vicinity of 

noise-sensitive receivers. 
 
NOI-6. Fixed and/or stationary construction equipment (e.g. generators, compressors, rock 

crushers, cement mixers) shall be located as far as possible from noise-sensitive 
receivers. 

 
NOI-7. All impact tools shall be shrouded or shielded, and all intake and exhaust ports on 

powered constructed equipment shall be muffled or shielded. 
 

NOI-8. The developer shall have an evaluation of common wall and floor/ceiling assemblies 
performed by an acoustical consultant when building plans become available, prior to 
the issuance of building permits, in order to demonstrate that the project will meet the 
requirements for acoustical separation found within the California Building Code, which 
pertain to all walls and floor/ceiling assemblies separating residential units from one 
another or residential units from common space.  Minimum sound ratings of STC 50 
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for walls and STC 50 and IIC 50 for floor/ceiling assemblies must be met at the 
proposed development. 

 
With the aforementioned mitigation measures in place, noise impacts to residents on the project site 
and to off-site receivers are expected to be controlled such that they will remain in compliance with 
City of La Mesa noise regulations and will be less than significant. 
 
 

6.0 CONCLUSION 
 
 
As per City of La Mesa requirements, noise levels at outdoor use areas of the project site should be 
65 CNEL or less.  Future traffic noise impacts were calculated for common outdoor use areas on 
the site to determine compliance with this requirement. As traffic noise levels at common outdoor 
use areas are expected to remain below 65 CNEL in the future noise environment, they are 
expected to meet City of La Mesa noise regulations as currently designed.  Calculations show that 
future noise levels on site are expected to exceed 60 CNEL at many locations at the proposed 
building, and therefore, the developer shall have an exterior-to-interior noise analysis performed by 
an acoustical consultant when building plans become available, prior to the issuance of building 
permits, in order to demonstrate that the project will have interior noise levels that meet the noise 
standards of the City of La Mesa and State of California.  The required interior noise levels are 
feasible and can be achieved with readily available building materials and construction methods.  
Mitigation typically includes fresh air ventilation and enhanced glazing. 
 
Calculations show that noise levels from project-generated traffic are expected to be less than 
significant.  Additionally, anticipated HVAC units are expected to meet the applicable noise limits 
set within the City of La Mesa Municipal Code at surrounding property lines, without considering 
potential shielding that would be provided by parapet walls.  The noise impacts caused by project 
deliveries, landscaping, and trash removal are also expected to be less than significant.  No 
mitigation is deemed necessary for attenuating these noise impacts aside from adhering to the 
appropriate hours of operation for landscaping equipment. 
 
The City of La Mesa Municipal Code does not provide noise limits for temporary construction 
activity at surrounding noise-sensitive property lines; however, construction activities within CN or 
residential zones are prohibited between the hours of 10 p.m. and 7 a.m. and on Sundays.  
Calculations demonstrate that brief noise impacts are expected to be adequately controlled by the 
standard construction noise control mitigation measures listed in the Mitigation Monitoring 
Reporting Program (MMRP), as documented herein, and that no sound attenuation barriers would 
be necessary for controlling construction noise impacts. 
 
 



_______________________________________________________________________________ 
 
Eilar Associates, Inc. Job #B60301N1  March 31, 2016 Page 20 
 

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 Westmont of La 
Mesa, to be located on Murray Drive in the City of La Mesa, California. This report was prepared by 
Amy Hool and Jonathan Brothers. 
 
 
 
 
___________________________________  ______________________________________  
Amy Hool, Principal Acoustical Consultant Jonathan Brothers, Senior Acoustical Consultant 
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Project Plans











APPENDIX B 
 

Pertinent Sections of the City of La Mesa 
Noise Element to the General Plan and Municipal Code

























APPENDIX C 
 

Traffic Noise Model (TNM) Data and Results 
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INPUT: TERRAIN LINES B60301N1 Wes

Eilar Associates   22 March 2016                 
AH   TNM 2.5  

INPUT: TERRAIN LINES  
PROJECT/CONTRACT: B60301N1 Westmont La Mesa                             
RUN: Calibration                                                 

Terrain Line Points
Name No. Coordinates (ground)

X Y Z
m m m

 Terrain Line1 1 413.5 398.9 196.00
2 447.5 399.5 197.00
3 484.1 395.5 199.00
4 555.5 380.9 203.00
5 605.1 369.5 205.00
6 637.5 368.2 206.00
7 723.8 385.2 209.00
8 765.8 392.9 211.00

 Terrain Line2 9 382.4 356.8 200.00
10 423.7 370.1 198.00
11 500.4 366.8 205.00
12 613.7 341.4 206.00
13 697.1 363.4 210.00
14 870.4 386.8 213.00
15 1,007.8 386.1 215.00

 Terrain Line3 16 463.6 441.9 200.00
17 456.7 434.2 200.00
18 404.8 429.4 200.00
19 382.6 491.6 200.00
20 382.3 509.3 200.00
21 371.7 533.4 200.00
22 379.2 536.3 200.00
23 423.6 535.8 200.00
24 495.8 483.1 200.00
25 519.4 481.5 200.00
26 537.6 415.1 200.00
27 481.0 426.0 200.00
28 478.9 445.0 200.00

 Terrain Line4 29 392.3 430.5 203.00
30 351.5 534.5 201.00
31 318.2 643.1 196.00
32 297.5 725.1 195.00

 Terrain Line5 33 410.9 272.4 201.00
34 566.9 282.4 202.00
35 686.2 326.4 208.00
36 797.6 347.1 209.00
37 884.3 355.1 210.00

C:\TNM25\B60301N1   1



INPUT: TERRAIN LINES B60301N1 Wes
38 1,002.9 352.4 211.00

 Terrain Line6 39 401.0 425.1 198.70
40 440.7 424.7 197.20
41 449.8 424.7 194.00

C:\TNM25\B60301N1   2
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INPUT: TERRAIN LINES B60301N1 Wes

Eilar Associates   22 March 2016                 
AH   TNM 2.5  

INPUT: TERRAIN LINES  
PROJECT/CONTRACT: B60301N1 Westmont La Mesa                             
RUN: Current Contours                                            

Terrain Line Points
Name No. Coordinates (ground)

X Y Z
m m m

 Terrain Line1 1 413.5 398.9 196.00
2 447.5 399.5 197.00
3 484.1 395.5 199.00
4 555.5 380.9 203.00
5 605.1 369.5 205.00
6 637.5 368.2 206.00
7 723.8 385.2 209.00
8 765.8 392.9 211.00

 Terrain Line2 9 382.4 356.8 200.00
10 423.7 370.1 198.00
11 500.4 366.8 205.00
12 613.7 341.4 206.00
13 697.1 363.4 210.00
14 870.4 386.8 213.00
15 1,007.8 386.1 215.00

 Terrain Line3 16 465.6 432.9 200.00
17 460.4 425.9 200.00
18 404.2 429.0 200.00
19 382.0 491.2 200.00
20 376.9 509.3 200.00
21 363.3 543.7 200.00
22 369.5 543.0 200.00
23 418.4 541.5 200.00
24 495.2 482.7 200.00
25 518.8 481.1 200.00
26 537.0 414.7 200.00
27 480.4 424.2 200.00
28 478.6 432.3 200.00

 Terrain Line4 29 392.3 430.5 203.00
30 351.5 534.5 201.00
31 318.2 643.1 196.00
32 297.5 725.1 195.00

 Terrain Line5 33 410.9 272.4 201.00
34 566.9 282.4 202.00
35 686.2 326.4 208.00
36 797.6 347.1 209.00
37 884.3 355.1 210.00

C:\TNM25\B60301N1\current contours   1



INPUT: TERRAIN LINES B60301N1 Wes
38 1,002.9 352.4 211.00

 Terrain Line6 39 401.0 425.1 198.70
40 440.7 424.7 197.20
41 449.8 424.7 194.00

C:\TNM25\B60301N1\current contours   2
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APPENDIX D 
 

Manufacturer Data Sheets 







APPENDIX E 
 

Cadna Analysis Data and Results 
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EILAR ASSOCIATES, INC.
Acoustical and Environmental Consulting

Name ID Result. PWL Result. PWL'
Type Value X Y Z

(dBA) (dBA) Day Night (m) (m) (m)
514.18 409.19 1.52
513.27 425.97 1.52
501.29 432.06 1.52
467.01 436.64 1.52
408.33 441.2 1.52
400.13 456.11 1.52
394.4 477.84 1.52
383.96 496.35 1.52
380.91 515.89 1.52
389.32 527.97 1.52
407.07 534.58 1.52
392.64 530.02 1.52
380.81 526.07 1.52
377.39 525.36 1.52
366.72 528.94 1.52
378.81 519.69 1.52
377.13 512.73 1.52
381.23 492.36 1.52
394.15 469.77 1.52
398.77 451.7 1.52
409.38 446.14 1.52
406.55 453.7 1.52
412.85 437.73 1.52
449.09 435.95 1.52
487.85 431.43 1.52
506.02 427.23 1.52
509.49 422.4 1.52
509.29 411.55 1.52

1 16

Lw/Li

Truck Route LS_1 93.4 66.3 PWL-Pt L3

Moving Pt. Src
Speed (km/h)

Coordinates
Cadna Noise Model-Line Sources 

Number 
per hr
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EILAR ASSOCIATES, INC.
Acoustical and Environmental Consulting

X Y Z Ground
(m) (m) (m) (m)

400.11 481.49 9.14 0
416.85 485.79 9.14 0
415.8 490.06 9.14 0

408.98 488.22 9.14 0
404.46 507.33 9.14 0
417.8 510.59 9.14 0

422.69 488.56 9.14 0
439.59 492.66 9.14 0
432.01 522.92 9.14 0
424.8 521 9.14 0
421.9 530.5 9.14 0

389.11 521.56 9.14 0
402.67 482.1 9.14 0
417.37 485.88 9.14 0

418 482.52 9.14 0
423.88 483.99 9.14 0
422.83 488.4 9.14 0
439.63 492.6 9.14 0
443.62 476.22 9.14 0
499.06 476.01 9.14 0
499.69 452.07 9.14 0
502.63 452.07 9.14 0
502.21 437.58 9.14 0
491.5 437.58 9.14 0

491.92 454.17 9.14 0
485.2 453.96 9.14 0

484.57 457.53 9.14 0
471.34 457.32 9.14 0
471.34 451.02 9.14 0

460 451.02 9.14 0
460 454.59 9.14 0

410.86 455.22 9.14 0

Building (South 
Portion)

Cadna Noise Model - Buildings

Name
Coordinates

Building (North 
Portion)
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APPENDIX F 
 

Construction Equipment Noise Calculations 



Noise Attenuation by Distance Calculation

Job:
Job #:
Date:
Source:
Receiver:

Noise Source

64 at 50 feet

Distances
0 feet at 5 feet above grade
0 feet at 5 feet above grade

120 feet

Path Calculation

120 feet

Sound Pressure Level 56.4 at 120 feet
8

40
52.4

Summation
6

Level during 8 hour day: 73.3

Hours of Use:

Level During 8 Hour day:

Number of Sources:

Source to Receiver Distance:

Source to Receiver Direct Path Distance:

Source Elevation
Receiver Elevation:

Duty Cycle (%):

Westmont La Mesa

3/21/2016
Backhoe
Northeast (Park)

B60301N1

Noise Level (dBA)

Source 1 of 6 



Noise Attenuation by Distance Calculation

Job: Westmont La Mesa
Job #:
Date:
Source:
Receiver:

Noise Source

64 at 50 feet

Distances
0 feet at 5 feet above grade
0 feet at 5 feet above grade

120 feet

Path Calculation

120 feet

Sound Pressure Level 56.4 at 120 feet
8

40
52.4

Source Elevation
Receiver Elevation:

B60301N1
3/21/2016
Skip Loader
Northeast (Park)

Hours of Use:

Level During 8 Hour day:

Source to Receiver Distance:

Source to Receiver Direct Path Distance:

Duty Cycle (%):

Noise Level (dBA)

Source 2 of 6 



Noise Attenuation by Distance Calculation

Job: Westmont La Mesa
Job #:
Date:
Source:
Receiver:

Noise Source

71 at 50 feet

Distances
0 feet at 5 feet above grade
0 feet at 5 feet above grade

120 feet

Path Calculation

120 feet

Sound Pressure Level 63.4 at 120 feet
8

40
59.4

B60301N1
3/21/2016
Dozer
Northeast (Park)

Hours of Use:

Level During 8 Hour day:

Source to Receiver Distance:

Source to Receiver Direct Path Distance:

Duty Cycle (%):

Noise Level (dBA)

Source Elevation
Receiver Elevation:

Source 3 of 6 



Noise Attenuation by Distance Calculation

Job: Westmont La Mesa
Job #:
Date:
Source:
Receiver:

Noise Source

76 at 50 feet

Distances
0 feet at 5 feet above grade
0 feet at 5 feet above grade

120 feet

Path Calculation

120 feet

Sound Pressure Level 68.4 at 120 feet
8

40
64.4

Source Elevation
Receiver Elevation:

B60301N1
3/21/2016
Dump Truck
Northeast (Park)

Hours of Use:

Level During 8 Hour day:

Source to Receiver Distance:

Source to Receiver Direct Path Distance:

Duty Cycle (%):

Noise Level (dBA)

Source 4 of 6 



Noise Attenuation by Distance Calculation

Job: Westmont La Mesa
Job #:
Date:
Source:
Receiver:

Noise Source

77 at 50 feet

Distances
0 feet at 5 feet above grade
0 feet at 5 feet above grade

120 feet

Path Calculation

120 feet

Sound Pressure Level 69.4 at 120 feet
8

40
65.4

B60301N1
3/21/2016
Water Truck
Northeast (Park)

Hours of Use:

Level During 8 Hour day:

Source to Receiver Distance:

Source to Receiver Direct Path Distance:

Duty Cycle (%):

Noise Level (dBA)

Source Elevation
Receiver Elevation:

Source 5 of 6 



Noise Attenuation by Distance Calculation

Job: Westmont La Mesa
Job #:
Date:
Source: Excavator w/ Jackhammer
Receiver:

Noise Source

86 at 50 feet

Distances
0 feet at 5 feet above grade
0 feet at 5 feet above grade

120 feet

Path Calculation

120 feet

Sound Pressure Level 78.4 at 120 feet
8

20
71.4

Receiver Elevation:

B60301N1
3/21/2016

Northeast (Park)

Hours of Use:

Level During 8 Hour day:

Source to Receiver Distance:

Source to Receiver Direct Path Distance:

Duty Cycle (%):

Noise Level (dBA)

Source Elevation

Source 6 of 6 




