




Source: Lake Tahoe Airport Comprehensive Land Use Plan, July 1990, Revised May 10, 2007 

Figure 4.6-2
South Lake Tahoe Airport Comprehensive

Land Use Plan Noise Contours

T:
\_

C
S\

W
or

k\
So

ut
h 

La
ke

 T
ah

oe
, C

ity
 o

f\
G

en
er

al
 P

la
n 

Up
d

at
e 

27
-0

22
0\

A
D

EI
R\

Fi
gu

re
s

Not to Scale



4.6 NOISE 

City of South Lake Tahoe General Plan Update 
September 2010 Draft Environmental Impact Report 

4.6-9 

Community noise is commonly described in terms of the ambient noise level, which is defined as 
the all-encompassing noise level associated with a given environment. A common statistical tool 
to measure the ambient noise level is the average, or equivalent, sound level (Leq), which 
corresponds to a steady-state A-weighted sound level containing the same total energy as a 
time varying signal over a given time period (usually one hour). The Leq is the foundation of the 
composite noise descriptor, CNEL, and shows very good correlation with community response to 
noise.  

The day/evening/night average level (CNEL) is based upon the average noise level over a 24-
hour day, with a +5 decibel penalty applied to evening (7:00 PM to 10:00 PM) hourly Leq values 
and a +10 decibel weighing applied to noise occurring during nighttime (10:00 PM to 7:00 AM) 
hours. Because CNEL presumes increased evening and nighttime sensitivity, this descriptor is best 
applied as criteria for land uses where evening and nighttime noise exposures are critical to the 
acceptability of the noise environment, such as residential developments. Because CNEL 
represents a 24-hour average, it tends to disguise short-term variations in the noise environment. 

Table 4.6-5 lists several examples of the noise levels associated with common noise sources. 
Appendix D provides a summary of acoustical terms used in this report. 

TABLE 4.6-5 
TYPICAL NOISE LEVELS 

Common Outdoor Activities Noise Level (dBA) Common Indoor Activities 

 --110-- Rock band 

Jet fly-over at 300 m (1,000 ft) --100--  

Gas lawn mower at 1 m (3 ft) --90--  

Diesel truck at 15 m (50 ft), at 80 km/hr (50 mph) --80-- Food blender at 1 m (3 ft) 
Garbage disposal at 1 m (3 ft) 

Noisy urban area, daytime 
Gas lawn mower, 30 m (100 ft) 

--70-- Vacuum cleaner at 3 m (10 ft) 

Commercial area 
Heavy traffic at 90 m (300 ft) 

--60-- Normal speech at 1 m (3 ft) 

Quiet urban daytime --50-- Large business office 
Dishwasher in next room 

Quiet urban nighttime --40-- Theater 
Large conference room (background) 

Quiet suburban nighttime --30-- Library 

Quiet rural nighttime --20-- Bedroom at night 
Concert hall (background) 

 --10-- Broadcast/recording studio 

Lowest threshold of human hearing --0-- Lowest threshold of human hearing 
Source: Caltrans, 1998 
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Effects of Noise on People 

The effects of noise on people can be placed in three categories: 

• Subjective effects of annoyance, nuisance, and dissatisfaction 

• Interference with activities such as speech, sleep, and learning 

• Physiological effects such as hearing loss or sudden startling 

Environmental noise typically produces effects in the first two categories. Workers in industrial 
plants can experience noise in the last category. There is no completely satisfactory way to 
measure the subjective effects of noise or the corresponding reactions of annoyance and 
dissatisfaction. A wide variation in individual thresholds of annoyance exists, and different 
tolerances to noise tend to develop based on an individual’s past experiences with noise. 

Thus, an important way of predicting a human reaction to a new noise environment is the way it 
compares to the existing environment to which one has adapted, the so-called ambient noise 
level. In general, the more a new noise exceeds the previously existing ambient noise level, the 
less acceptable the new noise will be judged by those hearing it.  

With regard to increases in A-weighted noise level, the following relationships occur: 

• Except in carefully controlled laboratory experiments, a change of 1 dBA cannot be 
perceived; 

• Outside of the laboratory, a 3 dBA change is considered a just-perceivable difference; 

• A change in level of at least 5 dBA is required before any noticeable change in human 
response would be expected; and 

• A 10 dBA change is subjectively heard as approximately a doubling in loudness and can 
cause an adverse response. 

Stationary point sources of noise — including stationary mobile sources such as idling vehicles — 
attenuate (lessen) at a rate of approximately 6 dB per doubling of distance from the source, 
depending on environmental conditions (i.e., atmospheric conditions and either vegetative or 
manufactured noise barriers). Widely distributed noises, such as a large industrial facility spread 
over many acres or a street with moving vehicles, would typically attenuate at a lower rate. 

The Governor’s Office of Planning and Research Noise Element Guidelines require that major 
noise sources be identified and quantified by preparing generalized noise contours for current 
and projected conditions. Noise measurements and modeling are used to develop these 
contours. Significant noise sources include traffic on major roadways and highways, railroad 
operations, airports, and representative industrial activities and fixed noise sources. 

Noise modeling techniques and noise measurements were used to develop generalized 
CNEL/Ldn or Leq noise contours for the major roadways in the Planning Area for existing 
conditions. Discussions on noise levels for fixed noise sources in the area are also provided.  

Noise modeling techniques use source-specific data, including average levels of activity, hours 
of operation, seasonal fluctuations, and average levels of noise from source operations. 
Modeling methods have been developed for a number of environmental noise sources such as 
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roadways, railroad line operations, and industrial plants. Such methods produce reliable results 
so long as data inputs and assumptions are valid. The modeling methods used in this report 
closely follow recommendations made by the State Office of Noise Control and were 
supplemented, where appropriate, by field-measured noise levels to account for local 
conditions. The noise exposure contours are based upon annual average conditions. Because 
local topography, vegetation, or intervening structures may significantly affect noise exposure at 
a particular location, the noise contours should not be considered site-specific. 

A community noise survey was also utilized to describe existing noise levels in noise-sensitive 
areas within the Planning Area so that noise level performance standards can be developed to 
maintain an acceptable noise environment.    

EXISTING NOISE ENVIRONMENT 

Roadway Noise Levels 

The Federal Highway Administration’s (FHWA) Highway Traffic Noise Prediction Model (FHWA-RD 
77-108) was used to develop CNEL (24-hour average) noise contours for the key identified major 
roadways in the City of South Lake Tahoe Planning Area. The FHWA model is the typical 
analytical method used by most state and local agencies to determine noise levels associated 
with roadways. The model does not account for shielding from topography or buildings. 
However, it is adequate for determining worst-case noise levels associated with traffic and 
distances to traffic noise contours. The current version of the model is based on the California 
Vehicle Noise Emission Factors CALVENO for automobiles, medium trucks, and heavy trucks, with 
consideration given to vehicle volume, speed, roadway configuration, distance to the receiver, 
and the acoustical characteristics of the site. The FHWA model predicts hourly Leq values for free-
flowing traffic conditions and is generally considered to be accurate within 1.5 dB. To predict 
CNEL or Ldn values, it is necessary to determine the hourly distribution of traffic for a typical 
24-hour period.  

Traffic data representing annual average traffic volumes for existing conditions were obtained 
from the California Department of Transportation (Caltrans) and the project traffic consultant. 
Day/evening/night traffic distribution for US 50 and Pioneer Trail were based on the hourly noise 
measurement data collected for those roadways. Truck mix data were also based on Caltrans 
and J.C. Brennan & Associates file data. Using these data and the FHWA methodology, traffic 
noise levels as defined by CNEL were calculated for existing traffic volumes. Distances from the 
centerlines of selected roadways to the 55, 60, and 65 dB CNEL contours are summarized in 
Table 4.6-6.  

TABLE 4.6-6 
EXISTING TRAFFIC NOISE LEVELS AND DISTANCES TO CONTOURS 

Roadway Segment 

Calculated 
Existing Traffic 

CNEL @ 100 feet 

Distance to CNEL Noise Contours 
(feet) 

65 dB 60 dB 55 dB 

US 50 Sawmill Rd. to H St. 64.6 92 199 428 

US 50 H St. to SR 89 Junction 63.9 83 178 384 

US 50 SR 89 Junction to Upper Truckee 
River Bridge 66.2 118 253 545 
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Roadway Segment 

Calculated 
Existing Traffic 

CNEL @ 100 feet 

Distance to CNEL Noise Contours 
(feet) 

65 dB 60 dB 55 dB 

US 50 Upper Truckee River Bridge to 
Trout Creek Bridge 66.1 115 247 532 

US 50 Rufus Allen Blvd. to Ski Run Blvd. 66.0 114 245 527 

US 50 Ski Run Blvd. to Pioneer Trail Rd. 66.0 114 245 527 

US 50 Pioneer Trail Rd. to Park Ave. 66.4 120 259 559 

US 50 Park Ave. to Stateline Ave. 63.3 74 160 344 

SR 89 Junction US 50 to 10th St. 59.6 42 91 196 

SR 89 10th St. to West Way 58.1 34 73 156 

SR 89 West Way to Fallen Leaf Lake Rd. 57.9 33 71 153 

Pioneer Trail US 50 to Jicarilla Dr. 58.7 37 81 173 

Pioneer Trail Jicarilla Dr. to Golden Bear Trail 59.7 44 94 203 

Pioneer Trail Blackbart Ave. to Al Tahoe Blvd. 61.0 53 114 246 
1 Traffic noise levels are predicted at a standard distance of 100 feet from the roadway and do not account for shielding from existing 
noise barriers or intervening structures. Traffic noise levels may vary depending on actual setback distances and localized shielding 
effects. 
Source: FHWA-RD-77-108 with inputs from LSC Transportation Consultants and J.C. Brennan & Associates, Inc., 2010 

In many cases, the actual distances to noise level contours may vary from the distances 
predicted by the FHWA model. Factors such as roadway curvature, roadway grade, shielding 
from local topography, or structures may affect actual sound propagation. The distances 
reported are generally considered to be conservative estimates of noise exposure along 
roadways in the City of South Lake Tahoe.   

The effects of factors such as roadway curvature and grade can be determined from site-
specific traffic noise measurements. The noise measurement results can be compared to the 
FHWA model results by entering the observed traffic volumes, speed, and distance as inputs to 
the FHWA model. The differences between the measured and predicted noise levels can be 
used to adjust the FHWA model and more precisely determine the locations of the traffic noise 
contours. For complete inputs and results of FHWA models, please see Appendix D. 

Fixed Noise Sources 

The production of noise is a result of many industrial processes, even when the best available 
noise control technology is applied to avoid impact. Noise exposures within industrial facilities 
are controlled by federal and state agencies which implement employee health and safety 
regulations (OSHA and Cal-OSHA), but exterior noise levels may exceed locally acceptable 
standards. Commercial, light industrial, recreational, and public service facility activities can also 
produce noise, which affects adjacent sensitive land uses. These noise sources can be 
continuous and may contain tonal components that may be annoying to individuals who live 
nearby. In addition, noise generation from fixed noise sources may vary based on climatic 
conditions, time of day, and existing ambient noise levels.  
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From a land use planning perspective, fixed source noise control issues focus upon two goals:  

1. To prevent the introduction of new noise-producing uses in noise-sensitive areas.  

2. To prevent encroachment of noise-sensitive uses upon existing noise-producing facilities.  

The first goal can be achieved by applying noise level performance standards to proposed new 
noise-producing uses. The second goal can be met by requiring that new noise-sensitive uses in 
near proximity to noise-producing facilities include mitigation measures to ensure compliance 
with noise performance standards.  

Fixed noise sources which are typically of concern include, but are not limited to, the following: 

• Generators 

• Air compressors 

• Conveyor systems 

• Welders 

• Outdoor speakers 

• Chippers 

• Loading docks 

• Fans 

• Heavy equipment 

• Transformers 

• Cutting equipment 

• Blowers 

• Cutting equipment 

• Amplified music and voice 

The types of uses which may typically produce the noise sources described above include, but 
are not limited to, automobile repair shops, tire shops, transfer stations, grocery stores, and 
restaurants. Such types of uses found within the city include the following: 

• South Tahoe Refuse Company 

• Sierra Tahoe Ready Mix 

• Tire and repair shops 

• Grocery store loading docks 

• Barton Memorial Hospital  

• Heavenly Ski Area snowmaking operations 

• Marina and jet ski operations 

The following is a discussion of noise sources associated with some of these facilities. In some 
cases, actual noise measurements were conducted at the sites. In other instances, a general 
discussion is provided on the types of noise sources and noise levels associated with these types 
of operations. 
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South Tahoe Refuse Company 

The South Tahoe Refuse Company is located at 2140 Ruth Avenue. The facility is north of Eloise 
Avenue between Dunlap Street and 3rd Street. The facility is a transfer station and material 
recovery facility (MRF). Primary noise sources associated with operations of the MRF include on-
site truck traffic, dumping of materials inside the MRF building, sorting of materials, and on-site 
operation of heavy equipment. Heavy equipment used at the MRF includes a Caterpillar Model 
928F front-end loader, two Caterpillar Model 936 front-end loaders, and a Komatsu FC60 shovel. 

To quantify existing background noise levels associated with operations of the transfer 
station/material recovery facility, J.C. Brennan & Associates conducted continuous noise 
measurements on March 13, 2007, and April 26, 2007. Table 4.6-7 shows a summary of the 
continuous hourly noise monitoring measurements.   

TABLE 4.6-7 
SOUTH TAHOE REFUSE AMBIENT NOISE MONITORING RESULTS 

Location Time 

Average Measured Hourly Noise Levels, dBA 

Leq Lmax L50 L90 

March 13, 2007 

50 feet from the Refuse Truck 
Staging and Parking Area 

9:00 AM 62.6 75.8 59.2 55.4 

10:00 AM 62.8 85.6 59.3 55.4 

11:00 AM 61.5 83.0 55.8 54.3 

April 26, 2007 

Northern Property Line of Existing 
MRF – 60.5 dB CNEL 

11:15 AM 63.9 85.4 59.8 56.0 

12:15 PM 63.1 80.2 58.3 53.0 

1:15 PM 60.6 78.9 57.0 51.1 
Source: J.C. Brennan & Associates, Inc., 2008 

Based on the data shown in Table 4.6-7, average daytime hourly noise levels at the northern 
property line of the existing MRF range from 60.6 dB to 63.9 dB Leq. Maximum noise levels at the 
northern property line of the existing MRF ranged from 78.9 dB to 85.4 dB Lmax. Maximum noise 
levels are primarily attributed to the Caterpillar 928F front-end loader moving piles of scrap metal 
and the loading of 40-yard and 50-yard containers. 

South Tahoe Refuse operates the existing MRF Monday through Saturday, 8:00 AM to 6:30 PM. 
Assuming the average hourly noise level of 63.9 dB Leq is maintained for the duration of the shift, 
the noise level would be less than 60.5 dB CNEL at the northern property line of the existing MRF.  

Sierra Tahoe Ready Mix 

Sierra Tahoe Ready Mix is located at 1526 Highway 50 and is located generally west of US 50 and 
the Lake Tahoe Airport. The following is a description of the typical noise sources associated with 
batch plant operations and the typical noise levels associated with ready-mix operations. 

Typical ready-mix facilities consist of a batch plant, feed conveyors, a water tank, and an office 
building. Operations at these facilities generally consist of mixing of concrete during operating 
conditions. A ready-mix facility of small to moderate size can produce approximately 800 cubic 
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yards of concrete on a typical busy day. Hours of operation will depend on demand and the 
need to provide concrete for some early morning pours. 

The most significant stationary noise sources associated with these operations consist of the 
batch plant itself (including the revving of the ready-mix trucks during the mixing cycle) and 
project-generated heavy trucks. Relative to these sources, cement pumping and on-site front-
loader usage are not considered to be significant noise sources. 

Noise level data for this type of facility indicate that a complete cycle of the batch plant 
generated varying noise levels based on the location of the measurement site relative to the 
plant. Based on the noise level data obtained, reference noise levels at a distance of 100 feet 
are predicted to range between 65 dB and 72 dB Leq. Assuming the plant would operate at a full 
capacity for 8 hours, the predicted CNEL would range between 60 dB and 67 dB, at a distance 
of 100 feet. 

Barton Memorial Hospital Helicopter Operations Noise Levels 

In August 1990, Bollard & Brennan, Inc. conducted an analysis of the proposed relocation of the 
Barton Memorial Hospital helipad. During the analysis, the primary provider of helicopter service 
was Care Flight of Reno, Nevada. The helicopter servicing the hospital is a Twinstar. The analysis 
determined that the footprint for the 65 dB CNEL contour associated with the annual operations 
was confined to the hospital property. The 55 dB CNEL contour encompassed one parcel at the 
northeast corner of 3rd Street and B Street, which is north of the hospital campus and within the 
healthcare district. It is estimated that the exposure of helicopter noise is approximately 56 dB 
CNEL. Currently CalSTAR is the main operator out of Barton Memorial Hospital and operates a 
BO-105. The Twin Star and the BO-105 are similar in operational characteristics and noise levels. 
Each helicopter utilizes a four-blade rotor that is suited for high altitude operations. 

Heavenly Ski Area 

Heavenly Ski Area is located in the unincorporated portion of El Dorado County. However, 
operations from the resort can result in elevated noise levels in the City of South Lake Tahoe. The 
primary noise source associated with the ski area operations is snowmaking. Based on the 
annual Snowmaking Master Plan Monitoring Survey conducted by J.C. Brennan & Associates for 
the year 2008/2009, a general discussion of snowmaking noise can be provided. 

Noise measurements of snowmaking operations are conducted annually just inside of the city 
boundaries. The average measured CNEL value at the 2008/2009 monitoring site was 62.4 dBA 
when snowmaking operations occurred. The reported noise levels when snowmaking occurs are 
approximately 3 dBA higher than when snowmaking does not occur. 

Marina Facilities 

One of the primary marinas located in the City of South Lake Tahoe is the Ski Run Marina, which 
is the location of the Tahoe Queen. Noise level measurements of the Tahoe Queen were 
conducted by J.C. Brennan & Associates on September 26, 2007. The noise measurements were 
conducted from the Ski Run Boulevard dock at a distance of 65 feet from the boat. The total 
number of people boarding and unloading the boat included 161 passengers and 11 crew 
members. Noise sources associated with the boarding and departure of the Tahoe Queen 
consist of starting the boat’s engines, passengers loading, engines revving, one long whistle and 
three short horn blasts which signal the beginning of the departure, and the action of the 
paddle wheels. This process was approximately 45 minutes in duration, until noise associated 
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with the boat was inaudible. The overall measured average noise level was 73 dB Leq, with the 
maximum noise level of 93 dB, which was associated with the long horn blast. 

Noise sources associated with the arrival and unloading of the Tahoe Queen consist of the boat 
arriving, people on the deck, reverse thrusters on the engine, and the sounds of passengers 
leaving the area. This process was approximately 30 minutes in duration from the time the boat 
was audible off-shore until all passengers left the dock. The overall measured average noise 
level was 67 dB Leq, with the maximum noise level of 86 dB. 

The CNEL associated with both operations was 60.2 dB at a distance of 65 feet. The CNEL could 
be expected to increase by 3 dB for every doubling of operations. Therefore, for two round-trip 
boat operations, the CNEL would be 63.2 dB. For four round-trip boat operations, the CNEL 
would be 66.2 dB at 65 feet. 

Community Noise Survey 

Typically, the background noise environment within the Lake Tahoe Basin is quantified during the 
summer months. This is consistent with the TRPA thresholds. As a means of quantifying the 
background noise levels in the City of South Lake Tahoe, previous noise measurements 
conducted in the city for previous projects and for the TRPA threshold review were used. The 
noise monitoring sites represent residential, commercial, industrial, and recreational areas in 
the city.   

Table 4.6-8 shows the results of the noise measurements. The noise measurement data includes 
both continuous 24-hour noise measurements and short-term noise measurements. The data 
collected included the hourly average (Leq) and the maximum level (Lmax) during the 
measurement period. Where continuous noise measurements were conducted, the measured 
CNEL values were reported. Figure 4.6-3 shows the locations of the noise monitoring sites. 
Appendix D graphically shows the results of the noise measurements. 

Noise measurement equipment consisted of Larson Davis Laboratories (LDL) Model 820 precision 
integrating sound level meters. The measurement systems were calibrated using a LDL Model 
CAL200 acoustical calibrator before testing. The measurement equipment meets all of the 
pertinent requirements of the American National Standards Institute (ANSI) for Type 1 (precision) 
sound level meters and one-third octave filters. 



Source: J.C. Brennan & Associates, 2008

Not to Scale
Figure 4.6-3

City of South Lake Tahoe, California
24 Hour Measurement Sites
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The results of the community noise survey shown in Table 4.6-8 indicate that there are major 
noise sources, such as US 50/Lake Tahoe Boulevard, State Route (SR) 89, and some industrial uses 
that are located in close proximity to noise-sensitive receivers such as residential uses. Measured 
noise levels in most areas of the City of South Lake Tahoe are consistent with a typical small 
urban or suburban community.  

TABLE 4.6-8 
CITY OF SOUTH LAKE TAHOE COMMUNITY NOISE MEASUREMENT RESULTS 

Site Location Date 
Average Measured Sound Level, dB Measured 

CNEL, dB  Daytime Evening Nighttime 

1 Pioneer/Ski Run Plan Area 
092 June 27–28, 2000 

Leq 58.9 48.7 45.3 
57.3 

Lmax 69.9 66.5 66.0 

2 Bijou/Al Tahoe Plan Area 
098 June 27–28, 2000 

Leq 54.1 49.2 49.0 
56.6 

Lmax 72.6 69.5 64.6 

3 Tahoe Keys Plan Area 102 June 27–28, 2000 
Leq 51.2 46.3 42.1 

51.5 
Lmax 68.9 67.0 59.9 

4 Sierra Tract Plan Area 105 June 27–28, 2000 
Leq 50.6 47.1 42.6 

51.6 
Lmax 71.1 69.6 62.5 

5 Industrial Tract Plan Area 
113 June 28–29, 2000 

Leq 56.4 49.5 52.2 
59.4 

Lmax 73.5 69.6 69.7 

6 South Y Plan Area 110 
(west) August 29–30, 2007 

Leq 49.1 43.4 41.8 
50.2 

Lmax 64.5 58.3 56.7 

7 South Y Plan Area 110 
(east) August 29–30, 2007 

Leq 54.3 42.1 44.5 
53.9 

Lmax 67.9 54.7 59.1 

8 South Y Plan Area 110 
(south) August 29–30, 2007 

Leq 54.4 47.5 49.6 
57.0 

Lmax 73.2 64.1 64.2 

9 Ski Run Plan Area 091 July 7, 2007 
Leq 58.4 58.7 49.3 

59.8 
Lmax 74.0 71.5 72.6 

10 Barton Memorial Hospital 
Plan Area 110 June 4, 2000 

Leq 55.1 45.0 40.1 
53.3 

Lmax 73.9 63.7 48.4 

11a Tahoe Seasons Resort Plan 
Area 085 December 23, 2007 

Leq 54.8 51.1 49.9 
57.5 

Lmax 72.9 71.9 68.6 

11b Tahoe Seasons Resort Plan 
Area 085 December 27, 2007 

Leq 57.0 59.7 58.3 
65.0 

Lmax 77.7 72.0 68.0 
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4.6.3 ENVIRONMENTAL CONSEQUENCES, IMPACTS, AND MITIGATION MEASURES 

STANDARDS OF SIGNIFICANCE 

Based on utilization of the TRPA Environmental Impact Checklist and Appendix G of the State of 
California CEQA Guidelines, the City has determined that the proposed General Plan Update 
would be expected to result in a significant impact to noise if it would result in any of the 
following:  

1. Increases in existing Community Noise Equivalency Levels (CNEL) beyond those 
permitted in the applicable City noise standards, Plan Area Statement, Community Plan, 
Master Plan, or TRPA noise thresholds. 

2. Exposure of people to significant increases in noise levels above existing conditions 
without the project. 

3. Single event noise levels (including airport noise levels) greater than those set forth in the 
TRPA Noise Environmental Thresholds (see Tables 4.6-1 and 4.6-2).  

4. Exposure of persons to or generation of excessive groundborne vibration or groundborne 
noise levels. 

While the proposed General Plan Noise Element criteria are not always consistent with the TRPA 
criteria, they are consistent with the recommendations of the California Office of Noise Control. 
In many instances, the criteria contained in the proposed General Plan Noise Element are more 
stringent than the standards proposed by TRPA. In addition, other plans within the City of South 
Lake Tahoe such as the Airport Master Plan and the Community Plans have been adopted by 
both the City and TRPA.  

SIGNIFICANCE OF CHANGES IN AMBIENT NOISE LEVELS 

The potential increase in traffic noise from the project is a factor in determining significance. 
Research into the human perception of changes in sound level indicates the following: 

• A 3-dB change is barely perceptible 

• A 5-dB change is clearly perceptible 

• A 10-dB change is perceived as being twice or half as loud 

A limitation of using a single noise level increase value to evaluate noise impacts is that it fails to 
account for pre-project noise conditions. Table 4.6-9 is based on recommendations made by 
the Federal Interagency Committee on Noise (FICON) to provide guidance in the assessment of 
changes in ambient noise levels resulting from aircraft operations. The recommendations are 
based on studies that relate aircraft noise levels to the percentage of persons highly annoyed by 
the noise. Although the FICON recommendations were specifically developed to assess aircraft 
noise impacts, it has been accepted that they are applicable to all sources of noise described 
in terms of cumulative noise exposure metrics such as the Ldn and CNEL.  
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TABLE 4.6-9 
SIGNIFICANCE OF CHANGES IN NOISE EXPOSURE  

Ambient Noise Level Without Project, CNEL/Ldn Increase Required for Significant Impact 

<60 dB +5.0 dB or more 

60–65 dB +3.0 dB or more 

>65 dB +1.5 dB or more 
Source: Federal Interagency Committee on Noise (FICON) 

According to Table 4.6-9, an increase in the traffic noise level of 5 dB or more would be 
significant where the pre-project noise level exceeds 60 dB CNEL. Extending this concept to 
higher noise levels, an increase in the traffic noise level of 1.5 dB or more may be significant 
where the pre-project traffic noise level exceeds 65 dB CNEL. The rationale for the Table 4.6-9 
criteria is that as ambient noise levels increase, a smaller increase in noise resulting from a 
project is sufficient to cause annoyance. This significance analysis approach was confirmed 
appropriate by TRPA staff (Emerson, 2010). 

METHODOLOGY 

Methodology for Traffic Noise 

To describe future noise levels due to traffic, the Federal Highway Administration Highway Traffic 
Noise Prediction Model (FHWA RD108) was once again used. Direct inputs to the model included 
traffic volumes provided by LSC Transportation Consultants. All model inputs are included in 
Appendix D.  

Table 4.6-10 shows the Future No Project (Alternative 1a) and the future proposed General Plan 
Update (Alternative 3) project traffic noise levels. Note that the land use quantities used in this 
analysis are based on additional development allocations anticipated through the current 
Regional Plan Update process for proposed Regional Plan Update Alternative 2.   

Methodology for Construction Noise 

Construction noise was analyzed using data compiled by the U.S. Environmental Protection 
Agency that lists typical noise levels at 50 feet for construction equipment and various 
construction activities.   

Noise would also be generated during the construction phase by increased truck traffic on area 
roadways and on-site grading. A significant project-generated noise source would include truck 
traffic associated with transport of heavy materials and equipment to and from construction 
sites and the movement of heavy construction equipment on project sites, especially during site 
grading. This noise increase would be of short duration and would likely occur primarily during 
daytime hours. 

Methodology for Future Noise-Producing Land Uses  

A variety of noise sources are associated with future development in the Planning Area that 
have the potential to create noise levels in excess of the applicable noise standards or result in 
annoyance at existing and future noise-sensitive developments in the Planning Area. Such uses 
include light industrial, commercial, and retail uses. 
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At this time, specific uses are not known and detailed site and grading plans have not yet been 
developed. As a result, it is not feasible to identify specific noise impacts associated with each of 
the proposed uses. However, a general discussion and assessment of impacts can be 
conducted based on the possible types of uses associated with the land use designations. The 
following is a discussion of the potentially significant noise sources associated with the various 
types of proposed uses. 

Light Industrial, Commercial, and Retail Land Uses 

Commercial retail land use activities can also produce noise which affects adjacent sensitive 
land uses. These noise sources can be continuous and may contain tonal components that may 
be annoying to individuals who live in the vicinity. In addition, noise generation from fixed noise 
sources may vary based on climatic conditions, time of day, and existing ambient noise levels. 
The primary noise sources generally include truck deliveries, on-site truck circulation, trash 
pickup, parking lot use, heating, ventilation, and air conditioning (HVAC) equipment, and 
loading docks. 

Mechanical Equipment 

Heating, ventilation, and air conditioning equipment can be a primary noise source associated 
with commercial or retail uses. These types of equipment are often mounted on rooftops, 
located on the ground, or located in mechanical rooms. The noise sources can take the form of 
fans, pumps, air compressors, chillers, or cooling towers. 

Noise levels from these types of equipment can vary significantly and generally range between 
45 dB and 70 dB at a distance of 50 feet. However, numerous noise control strategies can be 
utilized to mitigate noise levels to less than significant levels. 

Loading Docks 

Loading docks and their associated activities have a potential to produce noise levels that 
exceed the noise level criteria at adjacent noise-sensitive land uses. Noise sources associated 
with loading docks include trucks idling, truck circulation on the sites, refrigeration units on trucks, 
pallets dropping, and forklifts operating on the site. 

Noise monitoring conducted at loading docks indicates that typical hourly average noise levels 
at a distance of 50 feet can range between 55 dB Leq and 60 dB Leq, and maximum noise levels 
range between 80 dB and 84 dB at a distance of 50 feet. 

Generally, sound walls and setbacks can be used to mitigate loading dock and truck circulation 
noise impacts. These strategies can be utilized individually or in combination with one another.   
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TABLE 4.6-10 
COMPARISON OF PREDICTED FUTURE NO PROJECT ALTERNATIVE TO PROPOSED GENERAL PLAN UPDATE TRAFFIC NOISE LEVELS FOR YEAR 2030 

Roadway Segment 

Traffic Noise Levels (CNEL dBA) at 100 Feet from Roadway and Distances to Noise Contours 

Future No Project (Alt 1A) Future With General Plan Update (Alt 3) 

Change @100’ 55 dBA 60 dBA 65 dBA @100’ 55 dBA 60 dBA 65 dBA 

US 50 Stateline to Park Ave. 69 @ 885 @ 411 @ 191 69 @ 903 @ 419 @ 194 0 dBA 

US 50 Park Ave. to Pioneer Trail 68 @ 691 @ 321 @ 149 68 @ 702 @ 326 @ 151 0 dBA 

US 50 Pioneer Trail to Ski Run Blvd. 67 @ 669 @ 310 @ 144 67 @ 680 @ 316 @ 147 0 dBA 

US 50 Ski Run Blvd. to Fairway Ave. 67 @ 650 @ 302 @ 140 67 @ 661 @ 307 @ 142 0 dBA 

US 50 Fairway Ave. to Al Tahoe Blvd. 67 @ 657 @ 305 @ 141 67 @ 669 @ 311 @ 144 0 dBA 

US 50 Al Tahoe Blvd. to Sierra Blvd. 67 @ 657 @ 305 @ 142 67 @ 659 @ 306 @ 142 0 dBA 

US 50 Sierra Blvd. to Tahoe Keys 67 @ 636 @ 295 @ 137 67 @ 666 @ 309 @ 144 0 dBA 

US 50 Tahoe Keys to 3rd Street 66 @ 540 @ 251 @ 116 66 @ 575 @ 267 @ 124 0 dBA 

US 50 3rd Street to SR 89 (Y) 66 @ 560 @ 260 @ 121 67 @ 613 @ 284 @ 132 + 1 dBA 

US 50 SR 89 (Y) to H Street 62 @ 305 @ 141 @ 66 63 @ 359 @ 166 @ 77 + 1 dBA 

SR 89 US 50  to the north 62 @ 275 @ 128 @ 59 62 @ 294 @ 137 @ 63 0 dBA 

Pioneer Trail US 50 Meyers to Al Tahoe 61 @ 241 @ 112 @ 52 62 @ 276 @ 128 @ 59 + 1 dBA 

Pioneer Trail Al Tahoe to Ski Run Blvd. 60 @ 213 @ 99 @ 46 61 @ 247 @ 115 @ 53 + 1 dBA 

Pioneer Trail Ski Run Blvd. to US 50 59 @ 180 @ 84 @ 39 59 @ 182 @ 85 @ 39 0 dBA 
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Based on Table 4.6-10, there is virtually no change in the overall traffic noise levels associated 
with the proposed General Plan Update. In some cases, an increase of 1 dBA CNEL was 
calculated. In other cases, there may be slight changes in terms of tenths of a dBA. However, 
the analysis reports the numbers in whole numbers, rounded to the nearest whole number. To 
put this into perspective, a 25 percent change in traffic volumes would result in a 1 dBA increase 
in overall traffic noise levels. 

IMPACTS AND MITIGATION MEASURES 

Noise Impacts Associated with Development and Operation of Land Uses of the Proposed 
General Plan Update (Standards of Significance 1 and 2) 

Impact 4.6.1 The proposed General Plan Update could result in exposure of persons to or 
generation of noise levels in excess of City or TRPA standards. However, the 
proposed City of South Lake Tahoe General Plan Update policy provisions 
would adequately address ambient noise issues. This impact would be less 
than significant.  

The potential for noise conflicts from development, including construction of additional 
residential, commercial floor area, industrial facilities, recreational facilities, and infrastructure 
such as roadway improvements, water and sewer lines that is expected to occur under the 
proposed General Plan Update, includes conflicts as a result of adjacent land uses and their 
operational aspects. While generally the proposed General Plan Update and the TRPA Regional 
Plan address these conflicts through the land use designation, zoning identification, and 
development standard process, the potential exists for some development allowed under 
current land use designations and zoning to have operational aspects that could create noise 
impacts on other adjacent land uses. The City’s proposed noise policies provide expanded 
protection for ambient conditions, which are designed toward eliminating land use conflicts with 
respect to noise. Policies include specific numeric noise level standards for new projects 
affected by or including both transportation and non-transportation noise sources, as well as 
guidance in evaluating noise impacts and for identification of noise mitigation measures. It 
should also be noted that existing noise standards set forth in TRPA Code of Ordinances Chapter 
23 as well as provided in the South Y Industrial Tract, Bijou Al Tahoe, and Stateline/Ski Run 
community plans, would also address noise.   

Proposed General Plan Update Provisions that Provide Mitigation 

The proposed General Plan Update policies include the following requirements that contain 
specific performance standards addressing noise impacts associated with proposed land uses. 

Policy HS-8.1:   Annoying and Excessive Non-Transportation Noise Protection. The City shall 
require all new non-transportation noise sources to not exceed the exterior 
noise level standards shown in Table HS-1. These standards shall be measured 
from immediately within the property line of parcels designated as noise-
sensitive uses.   

Policy HS-8.2:   Annoying and Excessive Non-Transportation Noise Mitigation. In instances 
where a noise-sensitive use is adversely affected by non-transportation noise 
levels in excess of standards shown in Table HS-1, the City shall require 
appropriate mitigation to be incorporated into the project’s design in order to 
achieve the standards shown in Table HS-1, as measured immediately within 
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the property line or within a designated outdoor activity area of the project 
(at the discretion of the Community Development Director).   

Policy HS-8.3:   Overall Background Noise Mitigation. The City shall not allow any project to 
increase the overall background noise levels at receiving land uses by three 
or more deciles (dB) in instances when measured ambient noise levels 
exceed the standards contained within Table HS-1.   

TABLE HS-1  
[FROM THE GENERAL PLAN UPDATE] 

EXTERIOR NOISE LEVEL PERFORMANCE STANDARDS FOR NEW PROJECTS 
AFFECTED BY OR INCLUDING NON-TRANSPORTATION NOISE SOURCES 

Noise Level 
Descriptor 

Daytime 
(7 a.m. to 10 p.m.) 

Nighttime 
(10 p.m. to 7 a.m.) 

Hourly Leq, dB 55 45 

Each of the noise levels specified above shall be lowered by five dB for simple tone noises, noises consisting 
primarily of speech or music, or for recurring impulsive noises (e.g., humming sounds, outdoor speaker systems). 
These noise level standards do not apply to residential units established in conjunction with industrial or commercial 
uses (e.g., caretaker dwellings).  

The City can impose noise level standards that are more restrictive than those specified above based upon 
determination of existing low ambient noise levels. 

Fixed noise sources which are typically of concern include, but are not limited to the following: 

HVAC Systems Cooling Towers/Evaporative Condensers 

Pump Stations Lift Stations 

Emergency Generators Boilers 

Steam Valves Steam Turbines 

Generators   Fans 

Air Compressors Heavy Equipment 

Conveyor Systems  Transformers 

Pile Drivers Grinders 

Drill Rigs Gas or Diesel Motors 

Welders Cutting Equipment 

Outdoor Speakers Blowers 

The types of uses which may typically produce the noise sources described above include but are not limited to: 
industrial facilities including pump stations, trucking operations, tire shops, auto maintenance shops, metal 
fabricating shops, shopping centers, drive-up windows, car washes, loading docks, public works projects, batch 
plants, bottling and canning plants, recycling centers, electric generating stations, race tracks, landfills, sand and 
gravel operations, and athletic fields.  

 
Policy HS-8.4:   Annoying and Excessive Transportation Noise Protection. The City shall not 

allow noise-sensitive land uses in areas exposed to existing or projected 
transportation noise levels that exceed the standards shown in Table HS-2, 
unless the project design includes effective mitigation measures to reduce 
exterior noise and noise levels in interior spaces to the levels at or below those 
shown in Table HS-2.   
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TABLE HS-2  
[FROM THE GENERAL PLAN UPDATE] 

MAXIMUM ALLOWABLE NOISE EXPOSURE 
TRANSPORTATION NOISE SOURCES 

Land Use 

Outdoor Activity Areas1 

Ldn/CNEL, dB Interior Spaces 

Roadways Railroads/ 
Aircraft Ldn/CNEL,dB Leq, dB2 

Residential 603 655 45 -- 

Transient Lodging 654,5 654,5 45 -- 

Hospitals, Nursing Homes 603 603 45 -- 

Theaters, Auditoriums, Music Halls -- -- 35 

Churches, Meeting Halls 603 655 -- 40 

Office Buildings -- -- 45 

Schools, Libraries, Museums -- -- 45 

Playgrounds, Neighborhood Parks 70 75 -- -- 

Note 1: Where the location of outdoor activity areas is unknown, the exterior noise level standard shall be applied to the property 
line of the receiving land use.   

Where it is not practical to mitigate exterior noise levels at patio or balconies of apartment complexes, a common area such as a 
pool or recreation area may be designated as the outdoor activity area. 

Note 2: As determined for a typical worst-case hour during periods of use. 

Note 3: Where it is not possible to reduce noise in outdoor activity areas to 60 dB Ldn/CNEL or less using a practical application of 
the best-available noise reduction measures, an exterior noise level of up to 65 dB Ldn/CNEL may be allowed provided that available 
exterior noise level reduction measures have been implemented and interior noise levels are in compliance with this table.   

Note 4: In the case of hotel/motel facilities or other transient lodging, outdoor activity areas such as pool areas may not be included 
in the project design. In these cases, only the interior noise level criterion will apply. 

Note 5: Where it is not possible to reduce noise in outdoor activity areas to 65 dB Ldn/CNEL or less using a practical application of 
the best-available noise reduction measures, an exterior noise level of up to 70 dB Ldn/CNEL may be allowed provided that available 
exterior noise level reduction measures have been implemented and interior noise levels are in compliance with this table.   
 

 
Policy HS-8.5:   New Transportation Noise Source Mitigation. The City shall require the 

mitigation of new transportation noise sources to the levels shown in Table 
HS-2 at all outdoor activity areas and interior spaces of existing noise-sensitive 
land uses.   

Policy HS-8.6:   Acoustical Analysis Preparation. The City shall require an acoustical analysis as 
part of the environmental review process when noise-sensitive land uses are 
proposed in areas exposed to existing or projected exterior noise levels 
exceeding the levels shown in Tables HS-1 and HS-2, so noise mitigation may 
be included in the project design. All acoustical analysis shall: 

A. Be the financial responsibility of the applicant; 

B. Be prepared by a qualified person experienced in the fields of 
environmental noise assessment and architectural acoustics; 
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C. Include representative noise level measurements with sufficient sampling 
periods and locations to adequately describe local conditions and the 
predominant noise sources; and 

D. Estimate existing and projected cumulative (20 year) noise levels in terms 
of Ldn or CNEL and/or the standards shown in Table HS-1, and compare 
those levels to the policies in this section; 

E. Recommend appropriate mitigation to achieve compliance with the 
adopted policies and standards in this section, giving preference to 
proper site planning and design over mitigation measures which require 
the construction of noise barriers or structural modifications to buildings 
which contain noise-sensitive land uses; 

F. Estimate noise exposure after the prescribed mitigation measure(s) has 
been implemented; and 

G. Describe a post-project assessment program that could be used to 
evaluate the effectiveness of the proposed mitigation measures.   

Policy HS-8.7:   California State Building Code Title 24 Consistency. The City shall ensure that 
all residential and non-residential projects are consistent with Title 24, Part 2, of 
the State of California Code or Regulations. These regulations establish 
uniform minimum noise insulation performance standards to protect persons 
within new buildings that house people, including hotels, motels, dormitories, 
apartment houses and dwellings other than single-family dwellings.   

Policy HS-8.8:   Lake Tahoe Airport Comprehensive Land Use Plan Compliance. The City shall 
ensure that all new projects located within the Lake Tahoe Airport environs 
comply with the Lake Tahoe Airport Comprehensive Land Use Plan.   

Policy HS-8.9:   Airport Noise Mitigation for Adjacent Residential Projects. The City shall require 
all new residential projects within the Lake Tahoe Airport’s 55 dB CNEL 
contours, as defined in the Lake Tahoe Airport Comprehensive Land Use Plan, 
to be designed to limit intruding noise such that the interior noise levels shall 
not exceed 45 dB CNEL in any habitable room. If the 45 dB CNEL standard is 
achieved with the windows and doors in the closed position, a mechanical 
air exchange will need to be provided as a part of the project design.   

Policy HS-8.10:   Airport Noise Level Compatibility. The City shall ensure land use compatibility 
with airport noise levels for properties currently developed within the 50-55 
CNEL noise contour.   

Implementation of the above policy provisions and existing ambient and single event noise 
standards would ensure that adequate noise protection standards are provided consistent with 
TRPA noise thresholds. Thus, this impact would be less than significant. 

Mitigation Measures 

None required. 
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Construction Noise (Standards of Significance 1 and 2) 

Impact 4.6.2  Implementation of the proposed General Plan Update would result in 
construction activities and associated noise in the city. Construction activities 
are expected to continue to occur in the city. The proposed General Plan 
Update does not contain noise level criteria or policies for evaluating noise 
associated with construction. In addition, the City does not have an 
ordinance that addresses construction-related noise. However, construction 
activities would be of short duration and will be required to comply with the 
TRPA Chapter 23 Noise Limitations. This impact is less than significant. 

Activities involved in construction would generate maximum noise levels, as indicated in Table 
4.6-11, ranging from 76 to 90 dB at a distance of 50 feet. Construction activities would be 
temporary in nature and are anticipated to occur during normal daytime working hours.  

Noise would also be generated during the construction phase by increased truck traffic on area 
roadways. A significant project-generated noise source would be truck traffic associated with 
transport of heavy materials and equipment to and from construction sites. This noise increase 
would be of short duration and would likely occur primarily during daytime hours. Construction 
activities are not considered to be adverse noise sources as long as construction occurs 
between the hours of 8:00 AM to 6:30 PM pursuant to Section 23.8 of the TRPA Code of 
Ordinances. Thus, this impact is considered less than significant. 

TABLE 4.6-11 
CONSTRUCTION EQUIPMENT NOISE 

Type of Equipment Maximum Level, dB at 50 feet 

Backhoe 78 

Compactor 83 

Compressor (air) 78 

Concrete Saw 90 

Dozer 82 

Dump Truck 76 

Excavator 81 

Generator 81 

Jackhammer 89 

Pneumatic Tools 85 
Source: FHWA, 2006 

Mitigation Measures 

None required. 

Increases in Traffic Noise Levels in Excess of Noise Standards and Associated Noise Exposure 
(Standards of Significance 1 and 2) 

Impact 4.6.3 Implementation of the proposed General Plan Update would not result in 
increases in traffic noise levels in excess of TRPA CNEL noise standards. This 
impact is less than significant. 
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Based on the noise modeling results provided in Table 4.6-10, the proposed General Plan 
Update will result in an increase in future traffic noise levels between 0 dB and 1 dB CNEL. This is 
not considered to be a significant increase in noise levels and would not violate TRPA noise 
thresholds. In addition, policy provisions of the proposed General Plan Update would ensure that 
noise-sensitive land uses would be adequately protected from excessive noise levels from traffic 
noise. Thus, this impact is less than significant. 

Proposed General Plan Update Provisions that Provide Mitigation 

Proposed General Plan Update policies that include requirements containing specific 
performance standards addressing traffic noise impacts are identified under Impact 4.6.1. 

Mitigation Measures 

None required. 

Noise from Additional Light Industrial, Commercial Uses, or Recreational Uses (Standards of 
Significance 1 and 2) 

Impact 4.6.4  The proposed General Plan Update could include additional commercial and 
light industrial uses and/or expansion to these types of uses. However, the 
proposed policy provisions would adequately address noise issues. Therefore, 
noise impacts associated with the development and operation of land uses 
of the proposed General Plan Update would be less than significant.  

The potential for noise conflicts from development under the proposed General Plan Update 
includes conflicts as a result of adjacent land uses and their operational aspects. While generally 
addressed through the land use designation and zoning identification process, the potential 
exists for some development allowed under current land use designations and zoning to have 
operational aspects that could create noise impacts on other adjacent land uses. The City’s 
proposed noise policies and their associated actions provide expanded protection, which are 
designed toward eliminating land use conflicts with respect to noise. Policies include specific 
numeric noise level standards for new projects affected by or including both transportation and 
non-transportation noise sources, as well as guidance in evaluating noise impacts and for 
identification of noise mitigation measures. It should also be noted that existing noise standards 
set forth in TRPA Code of Ordinances Chapter 23, as well as provided in the South Y Industrial 
Tract, Bijou Al Tahoe, and Stateline/Ski Run community plans, would also address noise. Thus, this 
impact would be less than significant. 

Proposed General Plan Update Provisions that Provide Mitigation 

Proposed General Plan Update policies that include requirements containing specific 
performance standards addressing noise impacts associated with proposed land uses are listed 
under Impact 4.6.1. 

Mitigation Measures 

None required. 
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Exposure to Aircraft Noise (Standards of Significance 1, 2, and 3) 

Impact 4.6.5 Sensitive land uses constructed near Lake Tahoe Airport and Barton Memorial 
Hospital could be exposed to excessive aircraft noise. However, 
implementation of applicable noise standards would address this impact. This 
impact is considered less than significant. 

As noted above, the Lake Tahoe Airport and helicopter operations at Barton Memorial Hospital 
can generate noise levels that could conflict with noise-sensitive land uses. In addition, proposed 
General Plan Update policies TC-5.1 and TC-5.2 call for continued operation and improvement 
of the Lake Tahoe Airport. However, the City currently has not identified any specific changes in 
the operation of the airport that can be evaluated in this Draft EIR.  

The proposed General Plan Update has also established criteria for ensuring that individuals are 
not exposed to ambient (CNEL) aircraft noise levels in excess of the applicable standards that 
are consistent with current TRPA standards. In addition, airport operations are subject to TRPA 
single event noise standards that the City is responsible for monitoring (see Table 4.6-1).  

As noted above, the footprint for the 65 dB CNEL contour associated with the annual helicopter 
operations was confined to the hospital property. The 55 dB CNEL contour encompassed one 
parcel at the northeast corner of 3rd Street and B Street, which is north of the hospital campus. It 
is estimated that the exposure of helicopter noise is approximately 56 dB CNEL. Helicopter noise 
levels are due to emergency operations associated with the day-to-day operations of Barton 
Memorial Hospital. Chapter 23, Subsection 23.8, of the TRPA Code of Ordinances provides 
exemptions from noise levels associated with emergency work to protect life or property. In 
addition, the project does not result in an increase in these noise levels.   

Proposed General Plan Update Provisions that Provide Mitigation 

The proposed General Plan Update policies include the following mitigation requirements that 
contain specific performance standards addressing airport noise. 

Policy HS-8.4:   Annoying and Excessive Transportation Noise Protection. The City shall not 
allow noise-sensitive land uses in areas exposed to existing or projected 
transportation noise levels that exceed the standards shown in Table HS-2, 
unless the project design includes effective mitigation measures to reduce 
exterior noise and noise levels in interior spaces to the levels at or below those 
shown in Table HS-2.   
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TABLE HS-2  
[FROM THE GENERAL PLAN UPDATE] 

MAXIMUM ALLOWABLE NOISE EXPOSURE 
TRANSPORTATION NOISE SOURCES 

Land Use 

Outdoor Activity Areas1 

Ldn/CNEL, dB Interior Spaces 

Roadways Railroads/ 
Aircraft Ldn/CNEL,dB Leq, dB2 

Residential 603 655 45 -- 

Transient Lodging 654,5 654,5 45 -- 

Hospitals, Nursing Homes 603 603 45 -- 

Theaters, Auditoriums, Music Halls -- -- 35 

Churches, Meeting Halls 603 655 -- 40 

Office Buildings -- -- 45 

Schools, Libraries, Museums -- -- 45 

Playgrounds, Neighborhood Parks 70 75 -- -- 

Note 1: Where the location of outdoor activity areas is unknown, the exterior noise level standard shall be applied to the property 
line of the receiving land use.   

Where it is not practical to mitigate exterior noise levels at patio or balconies of apartment complexes, a common area such as a 
pool or recreation area may be designated as the outdoor activity area. 

Note 2: As determined for a typical worst-case hour during periods of use. 

Note 3: Where it is not possible to reduce noise in outdoor activity areas to 60 dB Ldn/CNEL or less using a practical application of 
the best-available noise reduction measures, an exterior noise level of up to 65 dB Ldn/CNEL may be allowed provided that available 
exterior noise level reduction measures have been implemented and interior noise levels are in compliance with this table.   

Note 4: In the case of hotel/motel facilities or other transient lodging, outdoor activity areas such as pool areas may not be included 
in the project design. In these cases, only the interior noise level criterion will apply. 

Note 5: Where it is not possible to reduce noise in outdoor activity areas to 65 dB Ldn/CNEL or less using a practical application of 
the best-available noise reduction measures, an exterior noise level of up to 70 dB Ldn/CNEL may be allowed provided that available 
exterior noise level reduction measures have been implemented and interior noise levels are in compliance with this table.   
 

 
Policy HS-8.6:   Acoustical Analysis Preparation. The City shall require an acoustical analysis as 

part of the environmental review process when noise-sensitive land uses are 
proposed in areas exposed to existing or projected exterior noise levels 
exceeding the levels shown in Tables HS-1 and HS-2, so noise mitigation may 
be included in the project design. All acoustical analysis shall: 

A. Be the financial responsibility of the applicant; 

B. Be prepared by a qualified person experienced in the fields of 
environmental noise assessment and architectural acoustics; 

C. Include representative noise level measurements with sufficient sampling 
periods and locations to adequately describe local conditions and the 
predominant noise sources; and 

D. Estimate existing and projected cumulative (20 year) noise levels in terms 
of Ldn or CNEL and/or the standards shown in Table HS-1, and compare 
those levels to the policies in this section; 
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E. Recommend appropriate mitigation to achieve compliance with the 
adopted policies and standards in this section, giving preference to 
proper site planning and design over mitigation measures which require 
the construction of noise barriers or structural modifications to buildings 
which contain noise-sensitive land uses; 

 F. Estimate noise exposure after the prescribed mitigation measure(s) has 
been implemented; and 

 G. Describe a post-project assessment program that could be used to 
evaluate the effectiveness of the proposed mitigation measures.   

Policy HS-8.7:   California State Building Code Title 24 Consistency. The City shall ensure that 
all residential and non-residential projects are consistent with Title 24, Part 2, of 
the State of California Code or Regulations. These regulations establish 
uniform minimum noise insulation performance standards to protect persons 
within new buildings that house people, including hotels, motels, dormitories, 
apartment houses and dwellings other than single-family dwellings.   

Policy HS-8.8:   Lake Tahoe Airport Comprehensive Land Use Plan Compliance. The City shall 
ensure that all new projects located within the Lake Tahoe Airport environs 
comply with the Lake Tahoe Airport Comprehensive Land Use Plan.   

Policy HS-8.9:   Airport Noise Mitigation for Adjacent Residential Projects. The City shall require 
all new residential projects within the Lake Tahoe Airport’s 55 dB CNEL 
contours, as defined in the Lake Tahoe Airport Comprehensive Land Use Plan, 
to be designed to limit intruding noise such that the interior noise levels shall 
not exceed 45 dB CNEL in any habitable room. If the 45 dB CNEL standard is 
achieved with the windows and doors in the closed position, a mechanical 
air exchange will need to be provided as a part of the project design.   

Policy HS-8.10:   Airport Noise Level Compatibility. The City shall ensure land use compatibility 
with airport noise levels for properties currently developed within the 50-55 
CNEL noise contour.   

Implementation of the above policies and TRPA ambient and single event noise standards 
would ensure that both ambient and single event noise impacts are addressed and that noise-
sensitive land uses are not adversely impacted by airport operations. Thus, this impact is 
mitigated to less than significant. 

Mitigation Measures 

None required. 

Exposure to Groundborne Vibration (Standard of Significance 4) 

Impact 4.6.6 Subsequent development under the proposed General Plan Update could 
result in exposure of persons to or generation of excessive groundborne 
vibration levels. Activities such as pile driving could result in substantial sources 
of groundborne vibration. As a result, this impact is considered potentially 
significant. 
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The effects of groundborne vibration can vary from no perceptible effects at the lowest levels, 
low rumbling sounds and detectable vibrations at moderate levels, and slight damage to 
nearby structures at the highest levels. At the highest levels of vibration, damage to structures is 
primarily architectural (e.g., loosening and cracking of plaster or stucco coatings) and rarely 
results in structural damage. The effects of groundborne vibration are influenced by the duration 
of the vibration and the distance from the vibration source. 

There are no federal, state, or local regulatory standards for vibration. However, various criteria 
have been established to assist in the evaluation of vibration impacts. For instance, Caltrans has 
developed vibration criteria based on human perception and structural damage risks. For most 
structures, Caltrans considers a peak-particle velocity (ppv) threshold of 0.2 inches per second 
(in/sec) to be the level at which architectural damage (i.e., minor cracking of plaster walls and 
ceilings) to normal structures may occur. Below 0.10 in/sec there is “virtually no risk of 
‘architectural’ damage to normal buildings.” Damage to historic or ancient buildings could 
occur at levels of 0.08 in/sec ppv. In terms of human annoyance, continuous vibrations in excess 
of 0.1 in/sec ppv are identified by Caltrans as the minimum level perceptible level for 
groundborne vibration. Short periods of groundborne vibration in excess of 0.2 in/sec ppv can 
be expected to result in increased levels of annoyance to people in buildings (Caltrans, 2002).  

Proposed General Plan Update Provisions that Provide Mitigation 

No applicable proposed General Plan policies have been identified that would reduce this 
impact.  

Mitigation Measures 

MM 4.6.6 The following policy shall be added to the noise section of the Health and 
Safety Element: 

All construction activities that include impact equipment and activities such 
as pile driving, soil compaction, or vibratory hammers could potentially affect 
nearby structures. Where these activities occur within 200 feet of existing 
structures, an analysis of vibration impacts will be conducted. The analysis will 
address the potential for adverse vibration levels based on the criteria 
contained in the table below. The City will ensure that construction operations 
are designed to avoid or mitigate for vibrations above 0.02 inches/second 
(0.5 mm/second).  

TABLE 4.6-12 
EFFECTS OF VIBRATION ON PEOPLE AND BUILDINGS 

Peak Particle 
Velocity 

inches/second 

Peak Particle 
Velocity 

mm/second 
Human Reaction Effect on Buildings 

0–.006 0.15 Imperceptible by people Vibrations unlikely to cause damage of any 
type 

.006–.02 0.5 Range of threshold of perception Vibrations unlikely to cause damage of any 
type 

.08 2.0 Vibrations clearly perceptible Recommended upper level of which ruins 
and ancient monuments should be subjected 
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Peak Particle 
Velocity 

inches/second 

Peak Particle 
Velocity 

mm/second 
Human Reaction Effect on Buildings 

0.1 2.54 Level at which continuous 
vibrations begin to annoy people 

Virtually no risk of architectural damage to 
normal buildings 

0.2 5.0 Vibrations annoying to people in 
buildings 

Threshold at which there is a risk of 
architectural damage to normal dwellings 

1.0 25.4  Architectural damage 

2.0 50.4  Structural damage to residential buildings 

6.0 151.0  Structural damage to commercial buildings 

Source: Caltrans, 1976 

Implementation of mitigation measure MM 4.6.6 would ensure that the impacts of groundborne 
vibration to buildings and associated residents are mitigated to less than significant. 
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