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EXECUTIVE SUMMARY 

Urban Crossroads, Inc. has prepared this noise study to determine the noise exposure and the 
necessary noise abatement measures for the proposed Jefferson Avenue Apartments 
development (“Project”).  The proposed Project is located on Jefferson Avenue northwest of the 
intersection of Jefferson Avenue and Murrieta Hot Springs Road in the City of Murrieta.  It is our 
understanding that the Project consists of the development of up to 160 multi-family residential 
dwelling units.  This noise impact analysis was prepared to satisfy the City of Murrieta noise level 
standards and ensure that adequate noise abatement measures are incorporated into the 
Project’s development. 

EXTERIOR NOISE LEVELS 

No exterior noise mitigation is required to satisfy the City of Murrieta General Plan Noise Element 
exterior land use/noise level compatibility criteria for multi-family residential land use.  The 
exterior noise analysis shows that the Project residential uses located adjacent to Jefferson 
Avenue will experience normally acceptable exterior noise levels of 61.6 to 63.5 dBA CNEL.  
Therefore, all multi-family residential units will require standard windows with a Sound 
Transmission Class (STC) rating of 27 and means of mechanical ventilation (e.g. air conditioning) 
to satisfy the City of Murrieta 45 dBA CNEL interior noise criteria.  Additional interior noise 
analysis is provided in this noise study to satisfy the General Plan Noise Element interior noise 
level standards. (1) 

INTERIOR NOISE ABATEMENT 

To satisfy the City of Murrieta 45 dBA CNEL interior noise level criteria, lots adjacent to 
Washington Avenue and Lemon Street will require a Noise Reduction (NR) of up to 18.5 dBA and 
a windows-closed condition requiring a means of mechanical ventilation (e.g. air conditioning).  
To meet the City of Murrieta 45 dBA CNEL interior noise standards for residential land use the 
Project shall provide the following or equivalent noise abatement measures: 

• Windows & Glass Doors:  All units require windows and glass doors with well-fitted, well-weather-
stripped assemblies and shall have minimum sound transmission class (STC) ratings of 27. 

• Exterior Doors:  All exterior doors shall be well weather-stripped and have minimum STC ratings 
of 27.  Well-sealed perimeter gaps around the doors are essential to achieve the optimal STC 
rating. (2) 

• Walls:  At any penetrations of exterior walls by pipes, ducts, or conduits, the space between the 
wall and pipes, ducts, or conduits shall be caulked or filled with mortar to form an airtight seal. 

• Roof:  Roof sheathing of wood construction shall be per manufacturer’s specification or caulked 
plywood of at least one-half inch thick. Ceilings shall be per manufacturer’s specification or well-
sealed gypsum board of at least one-half inch thick. Insulation with at least a rating of R-19 shall 
be used in the attic space.  

• Ventilation:  Arrangements for any habitable room shall be such that any exterior door or window 
can be kept closed when the room is in use and still receive circulated air. A forced air circulation 
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system (e.g. air conditioning) or active ventilation system (e.g. fresh air supply) shall be provided 
which satisfies the requirements of the Uniform Building Code. 

With the interior noise abatement measures provided in this study, the proposed Project is 
expected to satisfy the City of Murrieta 45 dBA CNEL interior noise level standards for residential 
development. 

EXHIBIT ES-A:  SUMMARY OF RECOMMENDATIONS 
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1 INTRODUCTION 

This noise analysis has been completed to determine the noise impacts associated with the 
development of the proposed Jefferson Avenue Apartments (“Project”).  This noise study briefly 
describes the proposed Project, provides information regarding noise fundamentals, describes 
the local regulatory setting, provides the study methods and procedures for traffic noise analysis, 
and evaluates the future exterior noise environment. 

1.1 SITE LOCATION 

The proposed Jefferson Avenue Apartments Project is located on Jefferson Avenue northwest of 
the intersection of Jefferson Avenue and Murrieta Hot Springs Road in the City of Murrieta, as 
shown in Exhibit 1-A. 

1.2 PROJECT DESCRIPTION 

The site plan for the proposed Project is shown on Exhibit 1-B.  The Project is to consist of 160 
multifamily dwelling units.  It is anticipated that the Project would be developed in a single phase 
with an anticipated Opening Year of 2022. 
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EXHIBIT 1-A:  LOCATION MAP 
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EXHIBIT 1-B:  SITE PLAN 
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2 FUNDAMENTALS 

Noise is simply defined as "unwanted sound."  Sound becomes unwanted when it interferes with 
normal activities, when it causes actual physical harm or when it has adverse effects on health.  
Noise is measured on a logarithmic scale of sound pressure level known as a decibel (dB).  A-
weighted decibels (dBA) approximate the subjective response of the human ear to broad 
frequency noise source by discriminating against very low and very high frequencies of the 
audible spectrum.  They are adjusted to reflect only those frequencies which are audible to the 
human ear.  Exhibit 2-A presents a summary of the typical noise levels and their subjective 
loudness and effects that are described in more detail below. 

EXHIBIT 2-A:  TYPICAL NOISE LEVELS 

Source:  Environmental Protection Agency Office of Noise Abatement and Control, Information on Levels of Environmental Noise 

Requisite to Protect Public Health and Welfare with an Adequate Margin of Safety (EPA/ONAC 550/9-74-004) March 1974. 

2.1 RANGE OF NOISE 

Since the range of intensities that the human ear can detect is so large, the scale frequently used 
to measure intensity is a scale based on multiples of 10, the logarithmic scale.  The scale for 
measuring intensity is the decibel scale.  Each interval of 10 decibels indicates a sound energy ten 
times greater than before, which is perceived by the human ear as being roughly twice as loud. 
(3)  The most common sounds vary between 40 dBA (very quiet) to 100 dBA (very loud).  Normal 
conversation at three feet is roughly at 60 dBA, while loud jet engine noises equate to 110 dBA 
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at approximately 100 feet, which can cause serious discomfort. (4)  Another important aspect of 
noise is the duration of the sound and the way it is described and distributed in time.   

2.2 NOISE DESCRIPTORS 

Environmental noise descriptors are generally based on averages, rather than instantaneous, 
noise levels.  The most commonly used figure is the equivalent level (Leq).  Equivalent sound 
levels are not measured directly but are calculated from sound pressure levels typically measured 
in A-weighted decibels (dBA).  The equivalent sound level (Leq) represents a steady state sound 
level containing the same total energy as a time varying signal over a given sample period.   

Peak hour or average noise levels, while useful, do not completely describe a given noise 
environment.  Noise levels lower than the peak hour may be disturbing if they occur during times 
when quiet is most desirable, namely evening and nighttime (sleeping) hours.  To account for 
this, the Community Noise Equivalent Level (CNEL), representing a composite 24-hour noise level 
is utilized.  The CNEL is the weighted average of the intensity of a sound, with corrections for time 
of day, and averaged over 24 hours.  The time of day corrections require the addition of 5 decibels 
to dBA Leq sound levels in the evening from 7:00 p.m. to 10:00 p.m., and the addition of 10 
decibels to dBA Leq sound levels at night between 10:00 p.m. and 7:00 a.m. These additions are 
made to account for the noise-sensitive time periods during the evening and night hours when 
sound appears louder.  CNEL does not represent the actual sound level heard at any time, but 
rather represents the total sound exposure.  The City of Murrieta relies on the 24-hour CNEL level 
to assess land use compatibility with transportation related noise sources. 

2.3 SOUND PROPAGATION 

When sound propagates over a distance, it changes in level and frequency content. The way noise 
reduces with distance depends on the following factors. 

2.3.1 GEOMETRIC SPREADING 

Sound from a localized source (i.e., a stationary point source) propagates uniformly outward in a 
spherical pattern. The sound level attenuates (or decreases) at a rate of 6 dB for each doubling 
of distance from a point source.  Highways consist of several localized noise sources on a defined 
path and hence can be treated as a line source, which approximates the effect of several point 
sources. Noise from a line source propagates outward in a cylindrical pattern, often referred to 
as cylindrical spreading. Sound levels attenuate at a rate of 3 dB for each doubling of distance 
from a line source. (5) 

2.3.2 GROUND ABSORPTION 

The propagation path of noise from a highway to a receptor is usually very close to the ground. 
Noise attenuation from ground absorption and reflective wave canceling adds to the attenuation 
associated with geometric spreading.  Traditionally, the excess attenuation has also been 
expressed in terms of attenuation per doubling of distance. This approximation is usually 
sufficiently accurate for distances of less than 200 ft.  For acoustically hard sites (i.e., sites with a 
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reflective surface between the source and the receptor, such as a parking lot or body of water), 
no excess ground attenuation is assumed.  For acoustically absorptive or soft sites (i.e., those 
sites with an absorptive ground surface between the source and the receptor such as soft dirt, 
grass, or scattered bushes and trees), an excess ground attenuation value of 1.5 dB per doubling 
of distance is normally assumed. When added to the cylindrical spreading, the excess ground 
attenuation results in an overall drop-off rate of 4.5 dB per doubling of distance from a line 
source. (6) 

2.3.3 ATMOSPHERIC EFFECTS 

Receptors located downwind from a source can be exposed to increased noise levels relative to 
calm conditions, whereas locations upwind can have lowered noise levels. Sound levels can be 
increased at large distances (e.g., more than 500 feet) due to atmospheric temperature inversion 
(i.e., increasing temperature with elevation). Other factors such as air temperature, humidity, 
and turbulence can also have significant effects. (5) 

2.3.4 SHIELDING  

A large object or barrier in the path between a noise source and a receptor can substantially 
attenuate noise levels at the receptor. The amount of attenuation provided by shielding depends 
on the size of the object and the frequency content of the noise source. Shielding by trees and 
other such vegetation typically only has an “out of sight, out of mind” effect.  That is, the 
perception of noise impact tends to decrease when vegetation blocks the line-of-sight to nearby 
resident.  However, for vegetation to provide a substantial, or even noticeable, noise reduction, 
the vegetation area must be at least 15 feet in height, 100 feet wide and dense enough to 
completely obstruct the line-of sight between the source and the receiver.  This size of vegetation 
may provide up to 5 dBA of noise reduction.  The FHWA does not consider the planting of 
vegetation to be a noise abatement measure. (6) 

 2.4 TRAFFIC NOISE PREDICTION 

Vehicle noise is a combination of the noise produced by the engine, exhaust, and tires on the 
roadway.  Per the Highway Traffic Noise Analysis and Abatement Policy and Guidance, provided 
by the Federal Highway Administration (FHWA), the level of traffic noise depends on three 
primary factors: the volume of the traffic, the speed of the traffic, and the vehicle mix within the 
flow of traffic.  Generally, the loudness of traffic noise is increased by heavier traffic volumes, 
higher speeds, and a greater number of trucks. (6)  A doubling of the traffic volume, assuming 
that the speed and vehicle mix do not change, results in a noise level increase of 3 dBA.  The 
vehicle mix on a given roadway may also influence community noise levels.  As the number of 
medium and heavy trucks increases and becomes a larger percentage of the vehicle mix, adjacent 
noise level impacts will increase.   

2.5 NOISE CONTROL 

Noise control is the process of obtaining an acceptable noise environment for an observation 
point or receptor by controlling the noise source, transmission path, receptor, or all three.  This 
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concept is known as the source-path-receptor concept.  In general, noise control measures can 
be applied to these three elements. 

2.6 NOISE BARRIER ATTENUATION 

Effective noise barriers can reduce noise levels by 10 to 15 dBA, cutting the loudness of traffic 
noise in half.  A noise barrier is most effective when placed close to the noise source or receptor.  
Noise barriers, however, do have limitations.  For a noise barrier to work, it must be high enough 
and long enough to block the path of the noise source.  (6) 

2.7 LAND USE COMPATIBILITY WITH NOISE 

Some land uses are more tolerant of noise than others.  For example, schools, hospitals, 
churches, and residences are more sensitive to noise intrusion than are commercial or industrial 
developments and related activities.  As ambient noise levels affect the perceived amenity or 
livability of a development, so too can the mismanagement of noise impacts impair the economic 
health and growth potential of a community by reducing the area’s desirability as a place to live, 
shop and work.  For this reason, land use compatibility with the noise environment is an 
important consideration in the planning and design process.  The FHWA encourages State and 
Local government to regulate land development in such a way that noise-sensitive land uses are 
either prohibited from being located adjacent to a highway, or that the developments are 
planned, designed, and constructed in such a way that noise impacts are minimized. (7) 

2.8 COMMUNITY RESPONSE TO NOISE  

Community responses to noise may range from registering a complaint by telephone or letter, to 
initiating court action, depending upon everyone’s susceptibility to noise and personal attitudes 
about noise.  Several factors are related to the level of community annoyance including:   

• Fear associated with noise producing activities;  

• Socio-economic status and educational level;  

• Perception that those affected are being unfairly treated;  

• Attitudes regarding the usefulness of the noise-producing activity; 

• Belief that the noise source can be controlled. 

Approximately ten percent of the population has a very low tolerance for noise and will object to 
any noise not of their making.  Consequently, even in the quietest environment, some complaints 
will occur.  Another twenty-five percent of the population will not complain even in very severe 
noise environments.  Thus, a variety of reactions can be expected from people exposed to any 
given noise environment. (8)  Surveys have shown that about ten percent of the people exposed 
to traffic noise of 60 dBA will report being highly annoyed with the noise, and each increase of 
one dBA is associated with approximately two percent more people being highly annoyed.  When 
traffic noise exceeds 60 dBA or aircraft noise exceeds 55 dBA, people may begin to complain.  (8) 

Despite this variability in behavior on an individual level, the population can be expected to 
exhibit the following responses to changes in noise levels as shown on Exhibit 2-B.  An increase 
or decrease of 1 dBA cannot be perceived except in carefully controlled laboratory experiments, 



Jefferson Avenue Apartments Final Noise Impact Analysis 

12891-03 Noise Study 

11 

a change of 3 dBA are considered barely perceptible, and changes of 5 dBA are considered readily 
perceptible. (6) 

EXHIBIT 2-B:  NOISE LEVEL INCREASE PERCEPTION 
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3 REGULATORY SETTING 

To limit population exposure to physically and/or psychologically damaging as well as intrusive 
noise levels, the federal government, the State of California, various county governments, and 
most municipalities in the state have established standards and ordinances to control noise.  In 
most areas, automobile and truck traffic is the major source of environmental noise.  Traffic 
activity generally produces an average sound level that remains constant with time.  Air and rail 
traffic, and commercial and industrial activities are also major sources of noise in some areas.  
Federal, state, and local agencies regulate different aspects of environmental noise.  Federal and 
state agencies generally set noise standards for mobile sources such as aircraft and motor 
vehicles, while regulation of stationary sources is left to local agencies.   

3.1 STATE OF CALIFORNIA NOISE REQUIREMENTS 

The State of California regulates freeway noise, sets standards for sound transmission, provides 
occupational noise control criteria, identifies noise standards, and provides guidance for local 
land use compatibility.  State law requires that each county and city adopt a General Plan that 
includes a Noise Element which is to be prepared per guidelines adopted by the Governor’s Office 
of Planning and Research. (9)  The purpose of the Noise Element is to limit the exposure of the 
community to excessive noise levels.  In addition, the California Environmental Quality Act (CEQA) 
requires that all known environmental effects of a project be analyzed, including environmental 
noise impacts.   

3.2 STATE OF CALIFORNIA BUILDING CODE 

The State of California’s noise insulation standards are codified in the California Code of 
Regulations, Title 24, Building Standards Administrative Code, Part 2, and the California Building 
Code.  These noise standards are applied to new construction in California for controlling interior 
noise levels resulting from exterior noise sources.  The regulations specify that acoustical studies 
must be prepared when noise-sensitive structures, such as residential buildings, schools, or 
hospitals, are developed near major transportation noise sources, and where such noise sources 
create an exterior noise level of 60 dBA CNEL or higher.  Acoustical studies that accompany 
building plans for noise-sensitive land uses must demonstrate that the structure has been 
designed to limit interior noise in habitable rooms to acceptable noise levels.  For new residential 
buildings, schools, and hospitals, the acceptable interior noise limit for new construction is 45 
dBA CNEL.   
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3.3 CITY OF MURRIETA GENERAL PLAN NOISE ELEMENT 

The City of Murrieta has adopted a Noise Element of the General Plan to control and abate 
environmental noise, and to protect the citizens of the City of Murrieta from excessive exposure 
to noise. (1)  The Noise Element specifies the exterior noise levels allowable for new 
developments impacted by transportation noise sources such as arterial roads, freeways, airports 
and railroads.  In addition, the Noise Element identifies noise polices designed to protect, create, 
and maintain an environment free from noise that may jeopardize the health or welfare of 
sensitive receivers, or degrade quality of life.  To protect City of Murrieta residents from excessive 
noise, the Noise Element contains the following three goals related to the Project: 

N-1 Noise sensitive land uses are properly and effectively protected from excessive noise 
generators. 

N-2 A comprehensive and effective land use planning and development review process that 
ensures noise impacts are adequately addressed. 

N-3 Noise from mobile noise sources is minimized. 

The noise policies specified in the City of Murrieta Noise Element provide the guidelines 
necessary to satisfy these three goals.  To protect noise sensitive land uses from excessive noise 
generators (N-1), Table 11-2 of the City of Murrieta General Plan Noise Element, shown on Exhibit 
3-A, identifies a maximum allowable exterior normally acceptable noise level of 65 dBA CNEL and 
an interior noise level limit of 45 dBA CNEL for multi-family residential homes impacted by 
transportation noise sources such as arterial roads, freeways, airports and railroads.  The Noise 
Element also provides several policies to reduce noise impacts to new developments (N-2) that 
include integrating noise considerations into planning decisions, noise mitigation measures as 
development requirements, and compliance with the standards of the Noise Element and Noise 
Ordinance.   

The policies included in the General Plan Noise Element consider land use compatibility and 
identify exterior noise level compatibility standards for transportation related noise.  The Land 
Use Compatibility for Community Noise Environments matrix shown on Exhibit 3-A provides the 
City with a planning tool to gauge the compatibility of land uses relative to existing and future 
exterior noise levels.   

According to the City’s Land Use Compatibility for Community Noise Environments (Table 11-2), 
multi-family residential land uses such as the Jefferson Avenue Apartments Project are 
considered normally acceptable with exterior noise levels below 65 dBA CNEL and conditionally 
acceptable with noise levels below 70 dBA CNEL.  For land uses within the normally unacceptable 
category, where exterior noise levels range from 70 to 75 dBA CNEL, new construction or 
development should be discouraged. If new construction or development does proceed, a detailed 
analysis of the noise reduction requirements must be made and needed noise-insulation features 
must be included in the design. 
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EXHIBIT 3-A:  LAND USE COMPATIBILITY FOR COMMUNITY NOISE ENVIRONMENTS 

 

Source: City of Murrieta General Plan Noise Element, Table 11-2.  
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4 METHODS AND PROCEDURES 

The following section outlines the methods and procedures used to model and analyze the future 
traffic noise environment.   

4.1 FHWA TRAFFIC NOISE PREDICTION MODEL 

The estimated roadway noise impacts from vehicular traffic were calculated using a computer 
program that replicates the Federal Highway Administration (FHWA) Traffic Noise Prediction 
Model- FHWA-RD-77-108. (10)  The FHWA Model arrives at a predicted noise level through a 
series of adjustments to the Reference Energy Mean Emission Level (REMEL).  In California the 
national REMELs are substituted with the California Vehicle Noise (Calveno) Emission Levels. (11)  
Adjustments are then made to the REMEL to account for: the roadway classification (e.g., 
collector, secondary, major or arterial), the roadway active width (i.e., the distance between the 
center of the outermost travel lanes on each side of the roadway), the total average daily traffic 
(ADT), the travel speed, the percentages of automobiles, medium trucks, and heavy trucks in the 
traffic volume, the roadway grade, the angle of view (e.g., whether the roadway view is blocked), 
the site conditions ("hard" or "soft" relates to the absorption of the ground, pavement, or 
landscaping), and the percentage of total ADT which flows each hour throughout a 24-hour 
period.   

4.2 ON-SITE TRAFFIC NOISE PREDICTION MODEL INPUTS 

The on-site roadway parameters including the average daily traffic (ADT) volumes used for this 
study are presented on Table 4-1.  Based on the City of Murrieta General Plan Circulation 
Element, Jefferson Avenue is classified as a 4-lane arterial roadway.  The daily roadway capacity 
volumes at a Level of Service C, shown on Table 4-1, were obtained from Table 5-2 of the City of 
Murrieta General Plan Circulation Element and reflect future long-range traffic conditions 
needed to assess the future on-site traffic noise environment and to identify the appropriate 
noise abatement measures that address the worst-case future noise conditions. (12)  For the 
purposes of this analysis, soft site conditions were used to analyze the on-site traffic noise 
impacts for the Project study area.  Soft site conditions account for the sound propagation loss 
over natural surfaces such as normal earth and ground vegetation.  Research conducted by 
Caltrans has shown that the use of soft site conditions is appropriate for the application of the 
FHWA traffic noise prediction model used in this analysis. (13) 
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TABLE 4-1:  ON-SITE ROADWAY PARAMETERS 

Roadway Lanes Classification1 
Daily Roadway 

Capacity 
Volume2 

Posted 
Speed 

Limit (mph)3 

Site  
Conditions 

Jefferson Avenue 4 Arterial 28,700 45 Soft 
1 Source: City of Murrieta General Plan Circulation Element, Exhibit 5-10. 
2 Roadway traffic volumes were obtained from the City of Murrieta General Plan Circulation Element, Table 5-2. 
3 Posted speed limit. 

Table 4-2 presents the time of day vehicle splits by vehicle type, and Table 4-3 presents the total 
traffic flow distributions (vehicle mixes) used for this analysis.  The vehicle mix provides the hourly 
distribution percentages of automobile, medium trucks, and heavy trucks for input into the 
FHWA Model based on roadway types. 

TABLE 4-2:  TIME OF DAY VEHICLE SPLITS 

Time Period 
Vehicle Type 

Autos Medium Trucks Heavy Trucks 

Daytime (7am-7pm) 77.5% 84.8% 86.5% 

Evening (7pm-10pm) 12.9% 4.9% 2.7% 

Nighttime (10pm-7am) 9.6% 10.3% 10.8% 

Total: 100.0% 100.0% 100.0% 

Source: Typical Southern California vehicle mix. 

TABLE 4-3:  DISTRIBUTION OF TRAFFIC FLOW BY VEHICLE TYPE (VEHICLE MIX) 

Roadway 
Classification 

Total % Traffic Flow1 
Total 

Autos Medium Trucks Heavy Trucks 

All Roadways 97.42% 1.84% 0.74% 100.00% 
1 Source: Typical Southern California vehicle mix. 

To predict the future noise environment at each building within the Project site, coordinate 
information was collected to identify the noise transmission path between the noise source and 
receiver.  The coordinate information is based on the grading plans showing the plotting of each 
building in relationship to Jefferson Avenue, as shown in Appendix 4.1.  The plans are used to 
identify the relationship between the roadway centerline elevation, the pad elevation and the 
centerline distance to the noise barrier, and the building façade.  The first-floor exterior noise 
level receivers were placed five feet above the pad elevation.  Second floor receiver locations 
were placed at 14 feet and 23 feet above the pad elevation. 
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5 ON-SITE TRAFFIC NOISE IMPACTS 

An on-site exterior noise impact analysis has been completed to determine the traffic noise 
exposure and to identify potential necessary noise abatement measures for the proposed 
Jefferson Avenue Apartments Project.  It is expected that the primary source of noise impacts to 
the Project site will be traffic noise from Jefferson Avenue.  The Project will also experience some 
background traffic noise impacts from the Project’s internal local streets, however, due to the 
distance, topography and low traffic volume/speed, traffic noise from these roads will not make 
a significant contribution to the noise environment. 

5.1 ON-SITE EXTERIOR NOISE ANALYSIS 

Using the FHWA traffic noise prediction model and the parameters outlined in Tables 4-1 to 4-3, 
the expected future exterior noise levels for individual units were calculated.  Table 5-1 presents 
a summary of future exterior noise levels in the first-floor patios within the Project site.  The on-
site traffic noise level analysis indicates that the residential homes adjacent to Jefferson Avenue 
will experience exterior noise levels ranging from 61.6 to 63.5 dBA CNEL.  The on-site traffic noise 
analysis calculations are provided in Appendix 5.1. 

No exterior noise mitigation is required to satisfy the City of Murrieta General Plan Noise Element 
exterior land use/noise level compatibility criteria for residential uses.  Adjacent Jefferson 
Avenue, Project residential uses are shown to experience conditionally acceptable exterior noise 
levels of 61.6 to 63.5 dBA CNEL.  For normally acceptable exterior noise levels the Noise Element 
compatibility states that Specified land use is satisfactory, based upon the assumption that any 
buildings involved are of normal conventional construction without any special noise insulation 
requirements.  To demonstrate that the Project satisfies these requirements additional interior 
noise analysis is provided in this noise study to satisfy the General Plan Noise Element interior 
noise level standards. (1) 

TABLE 5-1:  EXTERIOR NOISE LEVELS (CNEL) 

Unit Roadway 

Unmitigated 
Exterior 

Noise Level  
(dBA CNEL) 

Noise Element 
Land Use 

Compatibility1 

Resulting 
Requirements1 

Bldg. 7 Jefferson Avenue 63.5 Normally Acceptable windows closed with a means 
of mechanical ventilation  

(e.g. air conditioning) Bldg. 6 Jefferson Avenue 61.6 Normally Acceptable 
1 Based on the Table 11-2 compatibility criteria of the City of Murrieta General Plan Noise Element, shown on Exhibit 3-A of this noise study. 
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5.2 ON-SITE INTERIOR NOISE ANALYSIS 

The future noise levels were calculated at the first and second-floor building façades to ensure 
that the interior noise levels comply with the City of Murrieta 45 dBA CNEL interior noise 
standards. 

5.2.1 NOISE REDUCTION METHODOLOGY  

The interior noise level is the difference between the predicted exterior noise level at the building 
façade and the noise reduction of the structure.  Typical building construction will provide a Noise 
Reduction (NR) of approximately 12 dBA with "windows open" and a minimum 25 dBA noise 
reduction with "windows closed."  However, sound leaks, cracks and openings within the window 
assembly can greatly diminish its effectiveness in reducing noise.  Several methods are used to 
improve interior noise reduction, including: (1) weather-stripped solid core exterior doors; (2) 
upgraded dual glazed windows; (3) mechanical ventilation/air conditioning; and (4) exterior 
wall/roof assembles free of cut outs or openings. 

5.2.2 INTERIOR NOISE LEVEL ASSESSMENT 

Tables 5-2 and 5-3 show that the residential units adjacent to Jefferson Avenue require a 
windows-closed condition and a means of mechanical ventilation (e.g. air conditioning).  Table 5-
j3 shows that the future unmitigated noise levels at the first-floor building façade are expected 
to range from 61.6 to 63.5 dBA CNEL.  The first-floor interior noise level analysis shows that the 
City of Murrieta 45 dBA CNEL with windows-closed interior noise standards can be satisfied using 
standard windows with a minimum STC rating of 27 for all units, based on the minimum 
calculated interior noise reduction for all rooms previously shown on Table 5-2.   

Table 5-4 shows the future unmitigated noise levels at the second-floor building façade are 
expected to range from 61.6 to 63.5 dBA CNEL.  The second-floor interior noise level analysis 
shows that the City of Murrieta 45 dBA CNEL with windows closed interior noise standards can 
be satisfied using standard windows with a minimum STC rating of 27 for all units, based on the 
minimum calculated interior noise reduction for all rooms previously shown on Table 5-3.  

The interior noise analysis shows that with the recommended interior noise abatement measures 
described in the Executive Summary the Project will satisfy the City of Murrieta 45 dBA CNEL 
windows closed interior noise level standards for residential development.  
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TABLE 5-2:  FIRST-FLOOR INTERIOR NOISE IMPACTS (CNEL) 

Unit 
Noise Level  
at Façade1 

Required 
Interior Noise 

Reduction2 

Estimated 
Interior Noise 

Reduction3 

Upgraded  
Windows4 

Interior Noise 
Level5 

Bldg. 7 63.5 18.5 25.0 No 38.5 

Bldg. 6 61.6 16.6 25.0 No 36.6 
1 Exterior noise level at the facade with a windows closed condition requiring a means of mechanical ventilation (e.g. air 
conditioning). 
2 Noise reduction required to satisfy the 45 dBA CNEL interior noise standards. 
3 Minimum calculated interior noise reduction by floor plan and floor, as shown on Table 5-2. 
4 Does the required interior noise reduction trigger upgraded windows with a minimum STC rating of greater than 27? 
5 Estimated interior noise level with minimum STC rating for all windows. 

TABLE 5-3:  SECOND-FLOOR INTERIOR NOISE IMPACTS (CNEL) 

Unit 
Noise Level  
at Façade1 

Required 
Interior Noise 

Reduction2 

Estimated 
Interior Noise 

Reduction3 

Upgraded  
Windows4 

Interior Noise 
Level5 

Bldg. 7 63.5 18.5 25.0 No 38.5 

Bldg. 6 61.6 16.6 25.0 No 36.6 
1 Exterior noise level at the facade with a windows closed condition requiring a means of mechanical ventilation (e.g. air 
conditioning). 
2 Noise reduction required to satisfy the 45 dBA CNEL interior noise standards. 
3 Minimum calculated interior noise reduction by floor plan and floor, as shown on Table 5-2. 
4 Does the required interior noise reduction trigger upgraded windows with a minimum STC rating of greater than 27? 
5 Estimated interior noise level with minimum STC rating for all windows. 
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7 CERTIFICATION 

The contents of this noise study report represent an accurate depiction of the noise environment 
and impacts associated with the proposed Jefferson Avenue Apartments Project.  The 
information contained in this noise study report is based on the best available data at the time 
of preparation. If you have any questions, please contact me directly at (949) 336-5979. 

 

Bill Lawson, P.E., INCE 
Principal 
URBAN CROSSROADS, INC. 
260 E. Baker Street, Suite 260 
Costa Mesa, CA  92626 
(949) 336-5979  
blawson@urbanxroads.com 

 

EDUCATION 

Master of Science in Civil and Environmental Engineering 
California Polytechnic State University, San Luis Obispo • December, 1993 

Bachelor of Science in City and Regional Planning 
California Polytechnic State University, San Luis Obispo • June, 1992 
 

PROFESSIONAL REGISTRATIONS 

PE – Registered Professional Traffic Engineer – TR 2537 • January, 2009 
AICP – American Institute of Certified Planners – 013011 • June, 1997–January 1, 2012 
PTP – Professional Transportation Planner • May, 2007 – May, 2013 
INCE – Institute of Noise Control Engineering • March, 2004 

PROFESSIONAL AFFILIATIONS 

ASA – Acoustical Society of America  
ITE – Institute of Transportation Engineers 

PROFESSIONAL CERTIFICATIONS 

Certified Acoustical Consultant – County of Orange • February, 2011 
FHWA-NHI-142051 Highway Traffic Noise Certificate of Training • February, 2013 
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FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL (CALVENO) - 10/1/2012

SITE SPECIFIC INPUT DATA

Project Name: Jefferson Avenue Apartments

Job Number: 12891

Analyst: P. MaraLot No: Bldg. 7

Road Name: Jefferson Avenue

Scenario: Backyard No Wall

28,700

10%

160.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):

Peak Hour Percentage:

Peak Hour Volume: 2,870 vehicles

Centerline Dist. to Barrier:

164.0Centerline Dist. to Observer:

 Highway Data

feet

feet

vehicles

Road Elevation: 1,110.0

Barrier Elevation: 1,112.5

Pad Elevation: 1,112.5

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15

Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet

feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

45 mphVehicle Speed:

Near/Far Lane Distance: 54 feet

REMEL Traffic Flow Distance

2.63

VehicleType Day Evening Night Daily

Medium Trucks:

Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%

84.8% 4.9% 10.3% 1.84%

86.5% 2.7% 10.8% 0.74%

-7.76

Finite Road

-1.20

Barrier Atten

 FHWA Noise Model Calculations

4.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000

Fresnel Berm Atten

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType

-14.61 -7.76 -1.20 0.000 0.000

-18.57 -7.75 -1.20 0.000 0.000

-2.20

-2.27

-2.44

Medium Trucks:

Heavy Trucks:

Autos:

 Noise Source Elevations (in feet)

Medium Trucks:

Heavy Trucks:

Autos: 1,110.000

1,112.297

1,118.006

161.936

161.846

161.763

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

63.0 61.1 59.3 53.3 62.561.9

54.1

54.6

52.5 46.2 44.6 53.353.1

53.2 44.2 45.4 53.953.8

Vehicle Noise: 64.1 62.3 59.7 54.4 63.563.0

 Mitigated Noise Levels (with Topo and barrier attenuation)

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

63.0 61.1 59.3 53.3 62.561.9

54.1

54.6

52.5 46.2 44.6 53.353.1

53.2 44.2 45.4 53.953.8

Vehicle Noise: 64.1 62.3 59.7 54.4 63.563.0

77.62

82.14

69.34

Road Grade: 0.0%

feet

Wednesday, May 20, 2020
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FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL (CALVENO) - 10/1/2012

SITE SPECIFIC INPUT DATA

Project Name: Jefferson Avenue Apartments

Job Number: 12891

Analyst: P. MaraLot No: Bldg. 6

Road Name: Jefferson Avenue

Scenario: Backyard No Wall

28,700

10%

218.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):

Peak Hour Percentage:

Peak Hour Volume: 2,870 vehicles

Centerline Dist. to Barrier:

218.0Centerline Dist. to Observer:

 Highway Data

feet

feet

vehicles

Road Elevation: 1,110.0

Barrier Elevation: 1,112.1

Pad Elevation: 1,112.1

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15

Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet

feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

45 mphVehicle Speed:

Near/Far Lane Distance: 54 feet

REMEL Traffic Flow Distance

2.63

VehicleType Day Evening Night Daily

Medium Trucks:

Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%

84.8% 4.9% 10.3% 1.84%

86.5% 2.7% 10.8% 0.74%

-9.65

Finite Road

-1.20

Barrier Atten

 FHWA Noise Model Calculations

0.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000

Fresnel Berm Atten

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType

-14.61 -9.65 -1.20 0.000 0.000

-18.57 -9.65 -1.20 0.000 0.000

-4.79

-4.84

-4.97

Medium Trucks:

Heavy Trucks:

Autos:

 Noise Source Elevations (in feet)

Medium Trucks:

Heavy Trucks:

Autos: 1,110.000

1,112.297

1,118.006

216.438

216.375

216.323

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

61.1 59.2 57.5 51.4 60.660.0

52.2

52.7

50.7 44.3 42.8 51.451.2

51.3 42.3 43.5 52.051.9

Vehicle Noise: 62.2 60.4 57.8 52.5 61.661.1

 Mitigated Noise Levels (with Topo and barrier attenuation)

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

61.1 59.2 57.5 51.4 60.660.0

52.2

52.7

50.7 44.3 42.8 51.451.2

51.3 42.3 43.5 52.051.9

Vehicle Noise: 62.2 60.4 57.8 52.5 61.661.1

77.62

82.14

69.34

Road Grade: 0.0%

feet

Wednesday, May 20, 2020

34



FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL (CALVENO) - 10/1/2012

SITE SPECIFIC INPUT DATA

Project Name: Jefferson Avenue Apartments

Job Number: 12891

Analyst: P. MaraLot No: Bldg. 7

Road Name: Jefferson Avenue

Scenario: First Floor With Wall

28,700

10%

160.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):

Peak Hour Percentage:

Peak Hour Volume: 2,870 vehicles

Centerline Dist. to Barrier:

164.0Centerline Dist. to Observer:

 Highway Data

feet

feet

vehicles

Road Elevation: 1,110.0

Barrier Elevation: 1,112.5

Pad Elevation: 1,112.5

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15

Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet

feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

45 mphVehicle Speed:

Near/Far Lane Distance: 54 feet

REMEL Traffic Flow Distance

2.63

VehicleType Day Evening Night Daily

Medium Trucks:

Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%

84.8% 4.9% 10.3% 1.84%

86.5% 2.7% 10.8% 0.74%

-7.76

Finite Road

-1.20

Barrier Atten

 FHWA Noise Model Calculations

4.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000

Fresnel Berm Atten

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType

-14.61 -7.76 -1.20 0.000 0.000

-18.57 -7.75 -1.20 0.000 0.000

-2.20

-2.27

-2.44

Medium Trucks:

Heavy Trucks:

Autos:

 Noise Source Elevations (in feet)

Medium Trucks:

Heavy Trucks:

Autos: 1,110.000

1,112.297

1,118.006

161.936

161.846

161.763

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

63.0 61.1 59.3 53.3 62.561.9

54.1

54.6

52.5 46.2 44.6 53.353.1

53.2 44.2 45.4 53.953.8

Vehicle Noise: 64.1 62.3 59.7 54.4 63.563.0

 Mitigated Noise Levels (with Topo and barrier attenuation)

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

63.0 61.1 59.3 53.3 62.561.9

54.1

54.6

52.5 46.2 44.6 53.353.1

53.2 44.2 45.4 53.953.8

Vehicle Noise: 64.1 62.3 59.7 54.4 63.563.0

77.62

82.14

69.34

Road Grade: 0.0%

feet

Wednesday, May 20, 2020
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FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL (CALVENO) - 10/1/2012

SITE SPECIFIC INPUT DATA

Project Name: Jefferson Avenue Apartments

Job Number: 12891

Analyst: P. MaraLot No: Bldg. 6

Road Name: Jefferson Avenue

Scenario: First Floor With Wall

28,700

10%

218.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):

Peak Hour Percentage:

Peak Hour Volume: 2,870 vehicles

Centerline Dist. to Barrier:

218.0Centerline Dist. to Observer:

 Highway Data

feet

feet

vehicles

Road Elevation: 1,110.0

Barrier Elevation: 1,112.1

Pad Elevation: 1,112.1

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15

Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet

feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

45 mphVehicle Speed:

Near/Far Lane Distance: 54 feet

REMEL Traffic Flow Distance

2.63

VehicleType Day Evening Night Daily

Medium Trucks:

Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%

84.8% 4.9% 10.3% 1.84%

86.5% 2.7% 10.8% 0.74%

-9.65

Finite Road

-1.20

Barrier Atten

 FHWA Noise Model Calculations

0.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000

Fresnel Berm Atten

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType

-14.61 -9.65 -1.20 0.000 0.000

-18.57 -9.65 -1.20 0.000 0.000

-4.79

-4.84

-4.97

Medium Trucks:

Heavy Trucks:

Autos:

 Noise Source Elevations (in feet)

Medium Trucks:

Heavy Trucks:

Autos: 1,110.000

1,112.297

1,118.006

216.438

216.375

216.323

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

61.1 59.2 57.5 51.4 60.660.0

52.2

52.7

50.7 44.3 42.8 51.451.2

51.3 42.3 43.5 52.051.9

Vehicle Noise: 62.2 60.4 57.8 52.5 61.661.1

 Mitigated Noise Levels (with Topo and barrier attenuation)

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

61.1 59.2 57.5 51.4 60.660.0

52.2

52.7

50.7 44.3 42.8 51.451.2

51.3 42.3 43.5 52.051.9

Vehicle Noise: 62.2 60.4 57.8 52.5 61.661.1

77.62

82.14

69.34

Road Grade: 0.0%

feet

Wednesday, May 20, 2020
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FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL (CALVENO) - 10/1/2012

SITE SPECIFIC INPUT DATA

Project Name: Jefferson Avenue Apartments

Job Number: 12891

Analyst: P. MaraLot No: Bldg. 7

Road Name: Jefferson Avenue

Scenario: Second Floor With Wall

28,700

10%

160.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):

Peak Hour Percentage:

Peak Hour Volume: 2,870 vehicles

Centerline Dist. to Barrier:

164.0Centerline Dist. to Observer:

 Highway Data

feet

feet

vehicles

Road Elevation: 1,110.0

Barrier Elevation: 1,112.5

Pad Elevation: 1,112.5

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15

Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet

feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 14.0 feet

feet

45 mphVehicle Speed:

Near/Far Lane Distance: 54 feet

REMEL Traffic Flow Distance

2.63

VehicleType Day Evening Night Daily

Medium Trucks:

Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%

84.8% 4.9% 10.3% 1.84%

86.5% 2.7% 10.8% 0.74%

-7.79

Finite Road

-1.20

Barrier Atten

 FHWA Noise Model Calculations

4.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000

Fresnel Berm Atten

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType

-14.61 -7.78 -1.20 0.000 0.000

-18.57 -7.76 -1.20 0.000 0.000

-9.54

-9.73

-10.21

Medium Trucks:

Heavy Trucks:

Autos:

 Noise Source Elevations (in feet)

Medium Trucks:

Heavy Trucks:

Autos: 1,110.000

1,112.297

1,118.006

162.602

162.384

161.985

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

63.0 61.1 59.3 53.3 62.561.9

54.0

54.6

52.5 46.2 44.6 53.353.1

53.2 44.2 45.4 53.953.8

Vehicle Noise: 64.0 62.2 59.7 54.4 63.563.0

 Mitigated Noise Levels (with Topo and barrier attenuation)

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

63.0 61.1 59.3 53.3 62.561.9

54.0

54.6

52.5 46.2 44.6 53.353.1

53.2 44.2 45.4 53.953.8

Vehicle Noise: 64.0 62.2 59.7 54.4 63.563.0

77.62

82.14

69.34

Road Grade: 0.0%

feet

Wednesday, May 20, 2020
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FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL (CALVENO) - 10/1/2012

SITE SPECIFIC INPUT DATA

Project Name: Jefferson Avenue Apartments

Job Number: 12891

Analyst: P. MaraLot No: Bldg. 6

Road Name: Jefferson Avenue

Scenario: Second Floor With Wall

28,700

10%

218.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):

Peak Hour Percentage:

Peak Hour Volume: 2,870 vehicles

Centerline Dist. to Barrier:

218.0Centerline Dist. to Observer:

 Highway Data

feet

feet

vehicles

Road Elevation: 1,110.0

Barrier Elevation: 1,112.1

Pad Elevation: 1,112.1

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15

Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet

feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 14.0 feet

feet

45 mphVehicle Speed:

Near/Far Lane Distance: 54 feet

REMEL Traffic Flow Distance

2.63

VehicleType Day Evening Night Daily

Medium Trucks:

Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%

84.8% 4.9% 10.3% 1.84%

86.5% 2.7% 10.8% 0.74%

-9.66

Finite Road

-1.20

Barrier Atten

 FHWA Noise Model Calculations

0.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000

Fresnel Berm Atten

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType

-14.61 -9.66 -1.20 0.000 0.000

-18.57 -9.65 -1.20 0.000 0.000

-13.13

-13.27

-13.63

Medium Trucks:

Heavy Trucks:

Autos:

 Noise Source Elevations (in feet)

Medium Trucks:

Heavy Trucks:

Autos: 1,110.000

1,112.297

1,118.006

216.920

216.761

216.473

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

61.1 59.2 57.4 51.4 60.660.0

52.2

52.7

50.6 44.3 42.7 51.451.2

51.3 42.3 43.5 52.051.9

Vehicle Noise: 62.2 60.4 57.8 52.5 61.661.1

 Mitigated Noise Levels (with Topo and barrier attenuation)

Medium Trucks:

Heavy Trucks:

Autos:

VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

61.1 59.2 57.4 51.4 60.660.0

52.2

52.7

50.6 44.3 42.7 51.451.2

51.3 42.3 43.5 52.051.9

Vehicle Noise: 62.2 60.4 57.8 52.5 61.661.1

77.62

82.14

69.34

Road Grade: 0.0%

feet
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