








Exhibit 2 - Site Plan
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Exhibit 3 - Typical Noise Levels
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Noise has been defined as unwanted sound and it is known to have several adverse effects on 
people.  From these known effects of noise, criteria have been established to help protect the 
public health and safety and prevent disruption of certain human activities.  This criterion is 
based on such known impacts of noise on people as hearing loss, speech interference, sleep 
interference, physiological responses and annoyance.  Each of these potential noise impacts 
on people are briefly discussed in the following narratives: 

 
Hearing loss is not a concern in community noise situations of this type.  The potential 
for noise induced hearing loss is more commonly associated with occupational noise 
exposures in heavy industry or very noisy work environments.  Noise levels in 
neighborhoods, even in very noisy airport environs, are not sufficiently loud to cause 
hearing loss. 
 
Speech interference is one of the primary concerns in environmental noise problems.  
Normal conversational speech is in the range of 60 to 65 dBA and any noise in this 
range or louder may interfere with speech.  There are specific methods of describing 
speech interference as a function of distance between speaker and listener and voice 
level. 
 
Sleep interference is a major noise concern for traffic noise.  Sleep disturbance studies 
have identified interior noise levels that have the potential to cause sleep disturbance.  
Note that sleep disturbance does not necessarily mean awakening from sleep, but can 
refer to altering the pattern and stages of sleep. 
  
Physiological responses are those measurable effects of noise on people that are 
realized as changes in pulse rate, blood pressure, etc.  While such effects can be 
induced and observed, the extent is not known to which these physiological responses 
cause harm or are sign of harm. 
  
Annoyance is the most difficult of all noise responses to describe.  Annoyance is a very 
individual characteristic and can vary widely from person to person.  What one person 
considers tolerable can be quite unbearable to another of equal hearing capability. 
 

1.2.2 Noise Assessment Metrics 
The description, analysis and reporting of community noise levels around communities is made 
difficult by the complexity of human response to noise and the myriad of noise metrics that 
have been developed for describing noise impacts.  Each of these metrics attempts to quantify 
noise levels with respect to community response.  Most of the metrics use the A-Weighted 
noise level to quantify noise impacts on humans.  A-weighting is a frequency weighting that 
accounts for human sensitivity to different frequencies. 
 
Noise metrics can be divided into two categories: single event and cumulative.  Single-event 
metrics describe the noise levels from an individual event such as an aircraft fly over or perhaps 



Columbia Heights Noise 
Greve & Associates, LLC  Page 6 
 

 

a heavy equipment pass-by.  Cumulative metrics average the total noise over a specific time 
period, which is typically 1 or 24-hours for community noise problems. 
 
Several rating scales have been developed for measurement of community noise.  These 
account for: (1) the parameters of noise that have been shown to contribute to the effects of 
noise on man, (2) the variety of noises found in the environment, (3) the variations in noise 
levels that occur as a person moves through the environment, and (4) the variations associated 
with the time of day.  They are designed to account for the known effects of noise on people 
described previously.  Based on these effects, the observation has been made that the 
potential for a noise to impact people is dependent on the total acoustical energy content of 
the noise.  A number of noise scales have been developed to account for this observation.  Two 
of the predominate noise scales are the: Equivalent Noise Level (LEQ) and the Community 
Noise Equivalent Level (CNEL).  These scales are described in the following paragraphs. 
 

LEQ is the sound level corresponding to a steady-state sound level containing the same 
total energy as a time-varying signal over a given sample period.  LEQ is the "energy" 
average noise level during the time period of the sample.  LEQ can be measured for 
any time period, but is typically measured for 1 hour.  This 1-hour noise level can also 
be referred to as the Hourly Noise Level (HNL).  It is the energy sum of all the events and 
background noise levels that occur during that time period.   
 
CNEL, Community Noise Equivalent Level, is the predominant rating scale now in use 
in California for land use compatibility assessment.  The CNEL scale represents a time 
weighted 24-hour average noise level based on the A-weighted decibel.  Time 
weighted refers to the fact that noise that occurs during certain sensitive time periods 
is penalized for occurring at these times.  The evening time period (7 p.m. to 10 p.m.) 
penalizes noises by 5 dBA, while nighttime (10 p.m. to 7 a.m.) noises are penalized by 
10 dBA.  These time periods and penalties were selected to reflect people's increased 
sensitivity to noise during these time periods.  A CNEL noise level may be reported as 
a "CNEL of 60 dBA," "60 dBA CNEL," or simply "60 CNEL.”  Typical noise levels in terms 
of the CNEL scale for different types of communities are presented in Exhibit 4. 
 
L(%) (also sometimes represented as L(N)) is a statistical method of describing noise 
which accounts for variance in noise levels throughout a given measurement period.  
L(%) is a way of expressing the noise level exceeded for a percentage of time in a given 
measurement period.  For example, since 15 minutes is 25% of one hour, L(25) is the 
noise level that is equal to or exceeded for 15 minutes in a one-hour period.  It is L(%) 
that is used for most Noise Ordinance standards.  For example, most daytime County, 
state and County Noise Ordinances use an ordinance standard of 55 dBA for 30 
minutes per hour or an L(50) level of 55 dBA.  In other words, the Noise Ordinance 
states that no noise level should exceed 55 dBA for more than fifty percent of a given 
period. 
 
 



Exhibit 4 - Examples of CNEL Noise Levels
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1.3 Noise Criteria 
The Noise Element of the General Plan and the Noise Ordinance contain the County’s policies 
and regulations on noise.  The Noise Element of the General Plan presents limits on noise levels 
at proposed land uses from transportation noise sources, vehicles on public roadways, 
railroads and aircraft.  Additionally, the General Plan provides guidance to ensure that noise 
and land use compatibility are integrated into the development process. 
 
The Noise Ordinance regulates noise on one property impacting a neighboring property.  
Typically, it sets limits on noise levels that can be experienced at the neighboring property.  
The Noise Ordinance is part of the County’s Code of Ordinances (Chapter 9.52 Noise 
Regulation) and is enforceable throughout the County.  The County’s Noise Ordinance and 
Noise Element policies are presented below. 
 

1.3.1 County of Riverside Noise Element 
The County of Riverside adopted a Noise Element of the General Plan dated December 8, 
2015.  Included in the Noise Element is a Land Use Compatibility matrix, reproduced here as 
Exhibit 5.  The matrix shows that new multi-family residential development is "normally 
acceptable" in noise exposure areas up to 65 CNEL.  Residential buildings with this noise 
exposure should be satisfactory assuming "normal conventional construction without any 
special noise insulation requirements."  The County also enforces the California Building Code 
which requires that the interior noise levels of multi-family developments be designed to 
achieve a noise level of 45 CNEL or less. 
 

1.3.2 County of Riverside Noise Ordinance 
Within the County of Riverside, the Noise Ordinance governs operational noise generated on 
one property and impacting another parcel.  Chapter 9.52 of the County code represents the 
County’s Noise Ordinance.  The Noise Ordinance standards are in terms of the "A-weighted 
decibel," abbreviated dBA.  The ordinance defines levels that cannot be exceeded in terms of 
the maximum sound level (Lmax).  For residential developments the exterior standard is 55 
dBA (Lmax) during the daytime (7 a.m. to 10 p.m.) and 45 dBA (Lmax) for the nighttime (10 
p.m. to 7 a.m.).  There are a number of exemptions that apply to residential developments and 
they are identified in Section 9.52.020 of the Noise Ordinance.  Specifically, the following 
exemptions may be applicable to the proposed project once in operation. 
 
 
  



Exhibit 5 - Land Use Compatibility Matrix
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J.  Property maintenance, including, but not limited to, the operation of 

lawnmowers, leaf blowers, etc., provided such maintenance occurs 
between the hours of seven a.m. and eight p.m.; 

K. Motor vehicles, other than off-highway vehicles.  This exemption does not 
include sound emanating from motor vehicle sound systems; 

L. Heating and air conditioning equipment; 

M. Safety, warning and alarm devices, including but not limited to, house and 
car alarms, and other warning devices that are designed to protect the 
public health, safety, and welfare. 

 
Section 9.52.020 of the Riverside County Code of Ordinances exempts construction noise if it 
is limited to certain hours.  The code reads as follows. 
 

I. Private construction projects located within one-quarter of a mile from an inhabited 
dwelling, provided that: 

  1. Construction does not occur between the hours of six p.m. and six a.m.  
  during the months of June through September, and  

  2. Construction does not occur between the hours of six p.m. and seven a.m. 
  during the months of October through May. 

 

1.4 Existing Noise Levels 
The existing noise levels in the vicinity of the proposed project are needed to establish the 
current baseline noise levels.  A visual survey of the project site and the surrounding area was 
conducted to determine the location of a set of noise measurements that would provide a 
noise profile of the area in the vicinity of the project site.  Several criteria were used in the site 
selection process including, but not limited to, the proximity of a measurement site to sensitive 
land uses as well as its proximity to significant noise generators.  Three sites were selected for 
noise measurements.  The measurement sites are displayed in Exhibit 6.  The measurements 
were taken on March 22, 2022.    
 
  



Exhibit 6 - Noise Measurement Sites
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All noise measurements were performed using a Rion NL-52 Type 1 Sound Level Meter.  During 
the measurements a large windscreen (i.e., Rion WL-10) covered the sound meter’s 
microphone to dampen-out any unwanted wind-generated noise.  Both before and after the 
set of measurements were taken, a Rion NC-74 Class 1 Sound Calibrator was used to check the 
calibration of the sound meter to ensure that the measured sound levels readings were 
accurate.  Both pieces of equipment have current certification that is traceable to the National 
Institute of Standards and Technology (NIST).  The monitoring system is Type 1, which is the 
highest rating available for environmental noise measurements.  In other words, this system 
provides the most accurate level of measurements.  For each site, two 15-minute 
measurements were made to ensure that the noise levels measured were consistent.  At the 
conclusion of each set of measurements, the Leq, Lmin, Lmax, L1.7, L8, L25, and L50 values for 
the full-time period were written down on a data sheet.  Prevailing weather conditions were 
noted along with any other factors that might affect the noise measurements.  Table 1 shows 
the results of the measurements. 
 
 
Table 1   Existing Noise Measurements (dBA) 

Site Start Time Leq Lmax L1.7 L8 L25 L50 Lmin 

1   12:15 p.m. 76.6 102.4 78.7 71.4 61.9 52.8 40.6 

1 12:32 p.m. 63.5 83.5 74.2 67.9 56.1 48.9 39.8 

2 1:34 p.m. 70.7 87.8 79.0 75.0 70.0 64.4 43.7 

2 1:50 p.m. 69.9 83.9 78.9 74.4 70.9 63.8 42.4 

3 12:58 p.m. 64.2 78.7 74.4 70.1 61.9 53.9 37.7 

3 1:14 p.m. 65.7 78.7 75.2 71.4 64.9 56.7 38.7 

 

The noise levels at all sites were typical of an urban area.  The noise levels were dominated by 
traffic on the adjacent streets.  Significant noise from other sources, for example aircraft, were 
not present.  The loudest noise level of 102.4 dBA at Site 1 was due to an extremely loud 
motorcycle.  In fact, the loudest noise levels at all sites were due to some type of motor vehicle. 
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2.0 POTENTIAL NOISE IMPACTS 
Potential noise impacts are commonly divided into two groups; temporary and long term.  
Temporary impacts are usually associated with noise generated by construction activities.  
Long-term impacts would be associated with the operation of the proposed project.  
Construction noise is the most common temporary impact and traffic noise associated with the 
project is an example of long term noise.  Both types of potential impacts are addressed below. 

2.1 Noise Impact Criteria 
Off-site impacts from on-site activities, both short-term and long-term, are measured against 
the Noise Ordinance criteria discussed in Section 1.3, and ambient noise levels.  Construction 
activities for the proposed project will be required to meet the noise ordinance standards 
along with any noise generating activities associated with the operation of the project.  

2.2 Temporary Impacts 
2.2.1 Construction Noise   
Construction noise represents a short-term impact on ambient noise levels.  Noise generated 
by construction equipment, including trucks, graders, bulldozers, cranes, and concrete mixers 
can reach high levels.  
 
Worst-case examples of construction noise at 50 feet are presented in Exhibit 7.  Typical 
equipment that might be employed for this type of project includes graders, scrapers, front 
loaders, trucks, concrete mixers and concrete pumps.  The peak (Lmax) noise level for most of 
the equipment that will be used during the construction is 70 to 95 dBA at a distance of 50 feet.  
Noise levels at further distances would be less than this, and intervening noise barriers could 
reduce noise levels even further.  Based on the author’s past experience, the noise levels shown 
in Exhibit 7 are on the high side.  However, construction noise levels do vary substantially from 
one project to another.  Therefore, these noise levels will be used as the basis for predicting 
construction noise, but likely represent the highest noise levels (i.e., worst case conditions) that 
could be expected.  
 
Residences could be as close as 25 feet from the project where construction will routinely 
occur.  Residences are located to the south and north of the project.   Construction may occur 
for short periods closer to the residences.  Based on a distance of 25 feet, the worst-case 
unmitigated peak (Lmax) construction noise levels could be 76 to 101 dBA at the nearest 
residences.   The average noise levels (L25) are typically 15 dB lower than the peak (Lmax) 
noise levels.  The 15 dB value is based on our general observations during construction noise 
measurements over the past 20 years.  The use of a 15 dB difference is also consistent with 
most of the values presented in Exhibit 7 that show typical, which can be assumed to be 
average, and maximum noise levels.  Average noise levels at residences 25 feet away could be 
in the range of 61 to 86 dBA.   
  



Exhibit 6 - Construction Noise Levels
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Noise levels would routinely be higher than the Noise Ordinance limits of 55 dBA for daytime 
and 45 dBA for nighttime.  Construction should be limited to the hours contained in the Noise 
Ordinance to avoid impacts.  Mitigation is presented in Section 3.1 to ensure that noise levels 
will not be unacceptable at nearby residences. 
 

2.2.2 Parking Lot Noise 
The proposed project includes a parking lot.  Traffic associated with parking lots is not of 
sufficient volume to exceed community noise standards that are based on a time averaged 
scale such as the Leq or CNEL scales.  However, the instantaneous maximum sound levels 
generated by car door slamming, engine start-up, alarm activation and car pass-bys can still 
be annoying to nearby residents.  Estimates of the maximum noise levels associated with some 
parking lot activities are presented in Table 2.  The noise levels presented are for a distance of 
50 feet from the source, and are the maximum noise level generated.  A range is given to reflect 
the variability of noise generated by various automobile types and driving styles.   
 
Table 2 Noise Levels Generated By Parking Lot 
Event Lmax (dBA) 

Door Slam 60 to 70 

Car Alarm Activation 65 to 70 

Engine Start-up 60 to 70 

Car pass-by 55 to 70 
 
The nearest residence (located adjacent and to the south of the project) to the middle of the 
nearest parking stall is about 30 feet.  Noise levels at this location would be about 4 dB louder 
than those shown in Table 2 and may experience a maximum noise level of approximately 74 
dBA for car activity.  The County Noise Ordinance (Sections 9.52.020 K and M) exempts parking 
lot noise, and therefore, this would not be considered a significant impact. 
 

2.3 Long-Term Off-Site Impact 
Potential long-term sources of noise include the traffic generated by the project.  The trips 
generated by the project were estimated using CalEEMod, which was also used for air quality 
projections (see “Air Quality and Greenhouse Gas Emission Analysis for the Columbia Heights 
Residential Development,” by Greve & Associates, LLC, March 19, 2022).  CalEEMod uses trip 
generation rates developed by the Institute of Transportation Engineers (ITE).  The program 
projects that 264 trips per days (average weekday) will be generated by the project.    
 
Adding 264 vehicles per day to Columbia Street will not have a significant effect on the traffic 
noise levels.  As an example, it was estimated that Columbia Street has a current traffic volume 
of 3,000 vehicles per day.  (Existing traffic volumes were not available, so this estimate is based 
on our experience with similar roadways.)  Homes closest to the roadway (e.g., 45 feet from 
roadway centerline) would experience a noise level of approximately 59.3 CNEL.  The traffic 
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levels would increase by 264 vehicles per day and the resultant noise level would be 59.7 
CNEL, or an increase of 0.4 dBA.   
 
In community noise assessment, changes in noise levels greater than 3 dB are often identified 
as significant, while changes less than 1 dB will not be discernible to local residents.  In the 
range of 1 to 3 dB, residents who are very sensitive to noise may perceive a slight change.  Note 
that there is no scientific evidence available to support the use of 3 dB as the significance 
threshold.  In laboratory testing situations, humans are able to detect noise level changes of 
slightly less than 1 dB.  In a community noise situation, however, noise exposures are over a 
long time period, and changes in noise levels occur over years, rather than the immediate 
comparison made in a laboratory situation.  Therefore, the level at which changes in community 
noise levels become discernible is likely to be some value greater than 1 dB, and 3 dB appears 
to be appropriate for most people.  This projected change is noise level is not detectable by 
the human ear, and the resultant increase would not be significant.   
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3.0 MITIGATION MEASURES 

3.1 Temporary Impacts 
The analysis presented in Section 2.2.1 shows that construction activities could generate loud 
noise levels for adjacent residences.  The most effective method of controlling construction 
noise is through limiting construction hours.   Therefore, the following mitigation measure is 
proposed and is consistent with the County of Riverside Noise Ordinance.  
 
Mitigation Measure N-1:  Control of Construction Hours.  Per the County's Noise Ordinance, 
construction should be prohibited during the following time periods. 

1. Construction does not occur between the hours of six p.m. and six a.m. 
during the months of June through September, and  

2. Construction does not occur between the hours of six p.m. and seven a.m. 
during the months of October through May. 

 

3.2 Long Term Off-Site Impacts 
No long term impacts will occur with the project and therefore, mitigation will not be required. 
 

4.0 UNAVOIDABLE SIGNIFICANT IMPACTS 
The mitigation measures described above will mitigate all significant impacts to a level of 
insignificance.  The project will not result in an unavoidable significant impact. 
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